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Whats Driving Virtual
Instrumentation?
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Instrument Drivers.

From LabWindows®/CVI and LabVIEW®

irtual instrumentation is making “open systems” a the flexibility to optimize each driver to fit your own
‘ / reality. Today, engineers are integrating multivendor particular application.

instruments in cost-effective PC-based test systems.
Instrument drivers — software modules with which you can ====5= Industry-Wide Acceptance
easily control your instruments — are driving the success of —wam N LabWindows/CVI and LabVIEW have
open system development. When you choose LabVIEW or instrument driver libraries of more than 450
LabWindows/CVI, you're aligning with the driving force instruments from more than 45 instrument vendors - so
behind virtual instrumentation — an open instrument dri- you can easily modernize your installed base of instru-
ver technology that makes multivendor systems a reality. ments. And, you'll be aligned with an industry standard. In

the VXI world, where emerging software standards ensure

Intuitive Instrument Control true interoperability, the VXIplug&play Systems Alliance
With an instrument driver, tedious instrument program- endorsed LabVIEW and LabWindows/CVI instrument dri-
ming tasks are replaced with simple, easy-to-use functions vers as core technologies for industry standardization.
for configuring and controlling instruments. Instrument
driver functions handle instrument command syntax, I/O Cut your instrument programming time in half
communications, and data conversion, with LabWindows/CVI
so you'll be up and running in and LabVIEW. For a

minutes. Plus, every LabVIEW and ‘7 N ATIONAL FREE demonstration

LabWindows/CVI instrument driver i ™ kage, call
cliver i INSTRUMENTS (500 4333488 5 antcancio

delivered in source code, so you have
The Software is the Instrument®

Corporate Headquarters: 6504 Bridge Point Parkway * Austin, TX 78730-5039 USA e Tel: (512) 794-0100 » Fax: (512) 794-8411  E-mail: info@natinst.com

Branch Offices: Australia 03 879 9422 « Austria 0662 45 79 90 0 » Belgium 02 757 00 20 * Canada 519 622 9310 » Denmark 45 76 26 00
Finland 90 527 2321 » France 1 48 14 24 24 » Germany 089 741 31 30 « Hong Kong 2645 3186 « Italy 02 48301892 » Japan 03 3788 1921 « Korea 02 596 7456
Mexico 95 800 010 0793 » Netherlands 03480 33466 *» Norway 32 84 84 00 « Singapore 2265886 * Spain 91 640 0085 » Sweden 08 730 49 70
Switzerland 056 20 51 51 » Taiwan 02 377 1200 » U.K. 01635 523545

© Copyright 1995 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies.
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N NEWPORT: “
PROCESS INSTRUMENTATION

[ Temperature, Strain
Frequency/Rate/Total/Batch
Control Meters

[ ac/dc Voltmeters/Ammeters,
New Infinity™ INFCAC True RMS

[4 Transmitters/Signal Conditioners

[4 Temperature Sensors:Thermocouples,
RTDs and Thermistors

Infrared Thermometers

- 0S520
EWWI Series

%345 |

Basic Unit |

<Circle> No. 63 o dial NEWINFO®

Service and request document #1538 To Request
1/16 DIN Autotune et e

Temperature/Process or dial NEWINFO® Service
Controllers and request document #1000

. FAX
Unique Round
Gt Mocos = —
NEWINFO*

NEWINFO" On-Demand Publishing Service

~"880-NEW TRiFS

and enter the document numbers for any of the
ICN77300 Series ICN77500 Series instruments shown here. Product specification
NEMA 12 NEMA 4 - sheets will be faxed to you automatically.

Have your fax number handy!

N REWPORT"

For Sales and Service, Call:

1-800-REAPORT

<Gircle> No. 663 or dial NEWINFO®
Service and request document #1582 ICNLQ?&%"“

High Performance DIN Rail Mount Signal Conditioners

DRN Series NEWPORT is pleased to announce NEWPORTne!™ On-Line Services!
329 5 See NEWPORT on-line on IndustryNet Information Service.
: { ~Via Moden. (412) 967-5363
Basic Unit ~Via Internet. http://www.industry.net/newport
f%’?ﬂ‘rﬁf’ or Newport Electronics, Inc.
a
Service and request ﬁ‘iﬁé %?v"e‘fﬁﬂﬂd Cent
document #1581 enter
Stamford, CT 06907-0497

© COPYRIGHT 1995, NEWPORT ELECTRONICS, INC. ALL RIGHTS RESERVED
LITMUSTIK is a Registered Trademark of OMEGA Engineering, Inc. Used Under License.



If Henry Ford Had Used
The Power Of Visual CADD;
Things Might Look Different.

SUPER PROD ING FOR WINDOWS" 95
NUMERA VISUAL CADD 2.0 ESTABLISHES A NEW LEVEL OF CAD VISUAL CADD IS MICROSOFT® OFFICE COMPATIBLE AND DELIVERS SEAMLESS
PERFORMANCE FOR UNDER $600. THIS POWERFUL CAD PROGRAM DELIVERS INTEGRATION WITH CUSTOMIZED COMMANDS ON MENUS, TOOL PALETTES AND
PROFESSIONAL DRAFTING FEATURES, OPEN ARCHITECTURE AND FULL COMPATIBILTY KEYBOARD SHORTCUTS. GET FULL READ-WRITE CAPABILITIES FOR

WITH OTHER CAD PACKAGES. IT'S NATIVE FOR 32-BIT WINDOWS® 95 AND AUTOCAD?® .DWG, .DXF FILES AND GENERIC CADD® .GCD FILES. THIS ISTHE ARST
COMES LOADED WITH NEW FEATURES LIKE MULTIPLEVIEWS, DIRECT PLOT | OF A NEW GENERATION OF
AND WIZARDS. ENJOY ADVANCED,YET SIMPLE EDITING WINDOWS 95 CAD. AS HENRY MIGHT
TECHNIQUES THAT LET YOU ADD, SUBTRACT AND INTERSECT TWO SAY, "THERE'S AVISUAL CADD INYOUR
OR MORE CROSSING SHAPES, PLUS, IT NOW OFFSETS MULTIPLE ENTITIES. FUTURE" AND IT'S ONLY $595!

FOR MORE INFORMATION AND A FREE DEMO, CALL:

1-800-956-2233 EXT. 102

VISIT THE NUMERA HOME PAGE: http://www.numera.com =R @A
$Ank nhSmminicon For More Information Write In No. 660 e e

@umera‘




Make quick cash

from surplus
test eqpmen.

b i

i FREE RAG Buys
== Test EQUIPMENT Test Equipment

To sell test equipment

g, RF & microwave equipment,

‘ specrt‘rum analyze|{5, you’re no |Onger USing,
| nthosiene vk ;
| environmentsl chambers, call RAG
[ NEW Fluke 45 DMM power supplies and more! and aSk for purchasing
Calibrated & NIST Traceable Used Equipment, — =
Factory Authorized New Equipment RAG EI e ctr Oni c S ||'|C
{ 4 £

To order a FREE catalog caII...1-800-590-3457

2450 Turquoise Circle, Newbury Park, California, U.S.A. 91320-1200 * FAX 805-498-3733 e Tel: 805-498-9933

For More Information Write In No. 508



A VARIABLE SPEED
DIGITAL DATA
RECORDER CAPABLE
OF SPEEDS UP TO
64 Mb/SEC.

A CAPACITY OF 27.5 GB.

A COST OF A MERE

1
1_°¢/MB,-

For more information, call I'-800-Metrum-2.
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%m -DIGI-KEY:-Your Ultimate Source i
S For Quality Electronic Components!
[ l 1\ I « #1 for Availability of Product 1'800 '344'4539 ’

- . o #1 for On-Time De’ivery 701 Brooks Ave. South, Thief River Falls, MN 576
500 pm contral e * #1 for Overall Performance b ”‘\ il
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(continued on page 10)

A lightweight (135-gram) electronic ambient-temperature
recorder developed at Ames Research Center logs up to 342
days' data in its internal memory for later readout or display on
a computer. Designed for measuring instrument temperatures
and for life-science experiments on spacecraft and high-alti-
tude aircraft, the recorder has potential terrestrial applications
such as recording temperatures of perishable items during
transport. Turn to the brief on page 58.

Photo courtesy of Ames Research Center
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The Only 35 GB Tape Drive
With Fast SCSI Compression

> Re: BOT
.B08 ME Remaining 1180

All tape subsystems are not created
equal. Only the CY-8505 can give you
capacity of up to 35 GB and transfer
rates as fast as 90 MB per minute.

That's because the CY-8505 is the
only tape subsystem that features
switch-selectable, Fast SCSI Compres-
sion. So you get the highest perfor-
mance possible — and the lowest cost
per megabyte.

A MTBF of 160,000 hours ensures
reliability. The bit error rate of less
than 1 in 10" is the best in the industry.
A backlit display gives you complete
status information, including command
under execution, transfer rate, com-
pression ratio, tape remaining, and

more.
BT TEITR (s et Lt ]
L ]

Our CY-CHS10A features two tape drives and can store
up to 385 GB on eleven tapes— without tape bandling.

The CY-8505 is the most advanced
tape subsystem on the market, and it
offers the most innovative options.

True Compatibility With:

Alant DECTUTAB!  NCR Siicon Graphics

MphaMicro  DECUnbus ~  NeXT S1C E

Altos GoudEncore  Novell Stratus

Apallo P 08 Sun

Aix [BMAS400 PSR Toas

AT&T [BM Mainframe  Parallel Port Instruments

Basic4 [BMRISC/5000 P 386ix Unisys

Concurent ~ IBMAT ' PCMS00S  Utimate

Comvergent  1BMS38 PC XeninUnix  Wang

Data General  ICL Pertec Windows NT

DECSCS!  ntergraph PICK — andmore

DECBIBus  Macintosh Plews

5o

DECQBus  Motorola Sequent
PR T ——

Fast SCSI Compression can increase the
native 7 GB capacity by as much as
five times; Accelerated File Access (for
Unix systems) allows you to locate a
file in an average of 85 seconds; Data
Encryption lets you control access to
sensitive data through the use of

WRPT 19,2 Come
KBS 88.3 % ECC

uniquely encoded card keys; and the
Advanced SCSI Processor allows mul-
tiple drives to work together in striping,
mirroring, cascade and independent
modes. You can even copy and verify
tapes off-line.

Compatible with virtually every
computer system and network, the
CY-8505 is available in a single or
dual desktop unit, in a rack mount
configuration, or as part of a tape
library system that can store as much
as 3 TB.

Backed by a two year warranty
and our responsive in-house technical
support group, the CY-8505 is fast
setting the pace in data storage.

For more information, call today at

(804) 833-9000.

SNETICS

Tera One ¢ Yorktown, Virginia 23693 ¢ Fax (804) 833-9300

For More Information Write In No. 529



You have this idea.
Could be great, could be a dead end. YouTe not sure yet because you can't see it.
Soyou knock out a 3-D model on your Power Macintosh” Render it. Rotate it. Shade it.

Run your model through a simulation. Ozch

For more information by fax, call 800-503-3855; by mail, 800-732-3131, ext. 240. Or visit us on the Internet at http://www.apple.com.

1995 Apple Compuier, Inc. All rights reserved. Apple, the Apple lago and “The power lo be your best” are registered irademarks of Apple Compuler, Inc. Power Maciriosh & a trademark of Apple Compuler, Inc. PowerPC is a inademark of inlernational Business Machines Corporation, wsed under licens



wert to saved.
odify your model. Run another simulation. Push it.
That’s when you discover that it’ only taken 30 minutes to figure out

that it isn't a dead end after all.

And it occurs to you:

It's not how powerful
the computer is.

604 PowerPCr
RIS processor,
b :

hard d'\sk,\processof

upgradable.

Introducing the Power Macintosh 9500.

[t’s how powerful the
computer makes you.

[

The power to be your best” ;

efrom. All Apple products are designed lo be accessible lo individuals with disability. T learn more (LS only), call 800-776-2333 or TDD §00-833-6223.



GONeNts ..... 'oeeaniments

NASA Commercial Technology Team ... .14
NOtebOOK . .:ciivnsunsnnnss =t

105 Preload-Release Mechanism for Mounting New Productideas ..................44
Electronics Boxes NewontheMarket .................126
107 Zip Boom New Literature .......<...:. 00t
Newon Disk ..:......«:«- oiiituEaae
108 Machinery Advertisers Index ...........000....131
108 Direct-Circulation Stirling-Cycle
* Refrigerator 122 Stress in a Fiber During Curing of
110 Stepping-Motor Drive Suppresses Surrounding Matrix Resin
Torsional Oscillation 123 Performance of Perfluoropolyalkylether
112 Automated Positioner for a Specimen in a Lubricant System
Vacuum Chamber 123 Composite-Material Propfan Blades for a
114 Brake Stops Both Rotation and Translation Wind-Tunnel Model
124 Vacuum Door for Testing a Spacecraft X-
117 Manufacturing/Fabrication o gaz Came'rja PN ot
: . adiation Propulsion for Maintaining Orbits
: B g?;gcs)ved TS R KNt Cpntrio 124 gfsigning an Adaptor To Connect F?ocket
: . ' : : ages
118 Embedding Optical Fibers in Cast 125 Eva?uation of Vibration-Monitoring Gear-
Metal Parts

Diagnostic System
125 Comparison of Full-Spectrum and

119 Mathematics and Information Complex-Symbol Combining
Sciences 125 Developing Low-Noise GaAs JFETs for
@ 119 Pseudogradient Training for a Class of Cryogenic Operation
Neural Networks

120 Extracting Periodic Signals From Irregularly 1A-21A Federal Laboratory

Sampled Data Electronics Tech Briefs

= . Follows page 114 in selected editions only
121 Life Sciences

¢ 121 Hip Implant Modified To Increase .
@ Probability of Retention Part 2: NASA TeChnOI()gy TOday
- 121 Portable Immune-Assessment System
On the Cover:
122 Books and Reports The 16,384-processor MasPar MP-2 at Goddard Space
122 Telemetry Frame Processor Flight Center took 60 hours and ran 4 gigaFLOPS to
122 Linear Prediction of Stationary Sequences simulate a Rayleigh-Taylor Instability, in which a denser
of Vectors fluid forms fingers that drop into a lighter fluid below it,
122 Human Interfaces in Teleoperations and which in turn bubbles up. (The photo is oriented so the
Virtual Environments modeled fluid is flowing "upward".) The phenomena
122 Historical Survey of Flight-Testing occurs in situations such as supernovae, laser fusion,
Accidents and coffee with cream. For more on Goddard, see the
122 Thermodynamic Data for 50 Chemical Resource Report on page 22.
Elements Photo courtesy of Goddard Space Flight Center

This document was prepared under the sponsorship of the National Aeronautics and Space Administration. Neither Associated Business Publications Co., Ltd. nor the
United States Government nor any person acting on behalf of the United States Government assumes any liability resulting from the use of the information contained
in this document, or warrants that such use will be free from privately owned rights. The U.S. Government does not endorse any commercial product, process, or activ-
ity identified in this publication.

Permissions: Authorization to photocopy items for internal or personal use, or the internal or personal use of specific clients, is granted by Associated Business Publicatio;s‘. provided that the flat
fee of $3.00 per copy be paid directly to the Copyright Clearance Center (21 Congress St., Salem, MA 01970). For those organizations that have been granted a photocopy license by CCC, a
separate system of payment has been arranged. The fee code for users of the Transactional Reporting Service is: ISSN 0145-319X194 $3.00+ .00

NASA Tech Briefs, ISSN 0145-319X, USPS 750-070, copyright © 1995 in U.S. is published monthly by Associated Business Publications Co., Ltd., 41 E. 42nd St., New York, NY 10017-5391.
The copyright information does not include the (U.S. rights to) individual tech briefs that are supplied by NASA. Editorial, sales, production, and circulation offices at 41 East 42nd Street, New
York, NY 10017-5391. Subscription for non-qualified subscribers in the U.S., Panama Canal Zone, and Puerto Rico, $75.00 for 1 year; $125 for 2 years; $200.00 for 3 years. Single copies $10.00.
Foreign subscriptions one-year U.S. Funds $150.00. Remit by check, draft, postal, express orders or VISA, MasterCard, and American Express. Other remittances at sender’s risk. Address all
communications for subscriptions or circulation to NASA Tech Briefs, 317 Madison Ave., New York, NY 10017-5391. Second-class postage paid at New York, NY and additional mailing offices.

POSTMASTER: Please send address changes to NASA Tech Briefs, P.O. Box 10523, Riverton, NJ 08076-0523
10 NASA Tech Briefs, September 1995



So, You Have Pro/ENGINEER®

It’s a fine product...

8-Node “Brick” Model by Houdini

Houdini meshed this CAD solid model directly from Pro/ENGINEER*®
with 8-node “brick” finite elements. Note local mesh refinement.

...Now, add Houdini™ to automatically convert your CAD
solid models into 8-node “brick” finite element meshes.

CAD Solid Model Sources: FEA Software Supported:

Pro/ENGINEER ¢ EDS/Unigraphics  CATIA Algor » Abaqus * Ansys ®* Cosmos * Nastran
AutoCAD ¢ Cadkey * Intergraph * SDRC * More NISA ¢ Patran ¢ Procast * SDRC * More

o s | VALBOR

Video Training Kit When the Engineering

Learn how to use Houdini to auto- Has to be Right ™
matically produce an 8-node “brick”

finite element model from a CAD For UNIX workstations and Pentium®
solid model for analysis by any processor-based systems
FEA software.

Kit Contents: Algor, Inc.
1) The World of Houdini training 150 Beta Drive, Pittsburgh, PA 15238-2932 USA
video. Phone: +1 (412) 967-2700
2) The complete training notes Fax: +1 (412) 967-2781
from Algors 2y Houdinl California: (714) 564-0844
classroom seminar, both print- Europe (UK): +44 (784) 442 246

ed and in Microsoft PowerPoint
file format. E-mail: info@algor.com

3) A CD-ROM with the models Internet: http://www.algor.com
used in the video for PCs and
UNIX workstations.

For free information on Houdini
and the Video Training Kit,
call, fax or E-mail today.

4) Viewpak™ software to examine

the models in detail on your 3
computer screen. Pro/EPJGINEER and Pro/MESH are Trademarks of Parametric Technology

Corp. ™ Houdini, Hexagen and Viewpak are Trademarks of Algor, Inc. Pentium
is a registered trademark of Intel Corporation. All other brand or product
names are trademarks of their respective holders

For More Information Write In No. 525
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DSM Desotech is

for Custom UV/EB Coatings

rJCommerciaI UV Coating for
Optical Fiber

1§!EB Curable Coating for
Magnetic Media

,S_TUV Curable
SMC Sealer

1S_TCommercial UV Curable

Rapid Prototyping Resins

'S_TUV Curable

Paper Transparentizing Resin

DSM Desotech is always at the forefront
of commercializing important advances in
ultraviolet light and electron beam cured
(UV/EB) coating technology. UV/EB
coatings help you increase productivity,
enhance product performance and achieve
EPA compliance.

DSM Desotech custom formulates and
manufactures world famous DeSolite®
UV/EB coatings for application on paper,
metal, plastic, glass and wood.

For more than 20 years, DSM Desotech
has worked closely with customers in
developing DeSolite® coatings and
binders for a variety of products including
compact discs, beverage labels, floor tiles,
SMC sealers, galvanized steel pipes and
appliance panels.

DSM Desotech Inc.

DSM Desotech is a member of the $5 billion
DSM family and offers you manufacturing
facilities in the U.S., the Netherlands and
Japan. Our global presence assures you
that DSM Desotech will quickly and efficiently
serve your needs.

Find out more. Call 1-800-223-7191

Ask for the Formulated Polymer Products
Team. Let DSM Desotech solve your special
coating challenge.

DSM Desotech Inc. « 1122 St. Charles Street
Elgin, lllinois 60120 « USA

Phone: (708) 468-7721 - Fax: (708) 695-1748
ISO 9001 Certified

DSM Desotech bv * P.O. Box 68

3150 AB Hoek van Holland » The Netherlands
Phone: +31 1747 15544 - Fax: +31 1747 15523
ISO 9002 Certified

DSM (S

Technology You Can Depend On

For More Information Write In No. 504



NASA’s R&D efforts produce a robust supply of promising technologies with applications in many industries. A key
NASA mechanism in identifying commercial applications for this technology is NASA's national network of commercial technol-
& ogy organizations. The network includes ten NASA field centers, six Regional Technology Transfer Centers (RTTCs), the
Commercial National Technology Transfer Center (NTTC), business support organizations, and a full tie-in with the Federal Laboratory
Tec h no | Ogy Consortium (FLC). We encourage all businesses with technical needs to contact the appropriate organizations for more
information. For those who have access to the Intemet, general information can be accessed with Mosaic software on
Team the NASA Commercial Technology Home Page at URL: http://nctn.oact.hg.nasa.gov. Instructions regarding how to

acquire the free Mosaic software can be obtained by sending an e-mail request to: innovation@oact.hg.nasa.gov.

NASA’s Technology Sources NASA Program Offices

If you need further information about new technologies presented in NASA Tech Briefs,
request the Technical Support Package (TSP) indicated at the end of the brief. If a TSP is
not available, the Commercial Technology Office at the NASA field center that sponsored
the research can provide you with additional information and, if applicable, refer you to the
innovator(s). These centers are the source of all NASA-developed technology.

At NASA Headquarters there are
seven major program offices that
develop and oversee technology pro-
jects of potential interest to industry.
The street address for these strategic

Ames Research Goddard Space Johnson Space Langley Research Mﬂm‘; Space business units is: NASA Headquarters,
- e . o . Stor 300 E St. SW, Washington, DC 20546.
Selected techno-  Selected techno-  Selected techno- Selected techno- Selected techno-

ical strengths: ical strengths: logical strengths: logical strengths: logical strengths: ) y i
ggid Dynarmics; grm and a5 Avtificial Aerodynamics; Materials; ?eﬂe Pawlik Bill Smith
Life Sciences; Planetary Intelligence Flight Systems; Manufacturing; mall Business Office of Space Sciences
Earth and Science and Human Materials; Nondestructive Innovation Research (Code S)
Atmospheric Missions; LIDAR;  Computer Structures; Evaluation; Program (SBIR) (202) 358-2473
Sciences; Cryogenic Interface; Sensors; Biotechnology; (202) 358-4661 wsmith@sm.ms.ossa.
Information, Systems; Life Sciences; Measurements; Space gpawlik@oact.hq. hq.nasa.gov
Communications, Tracking; Human Space Information Propulsion; nasa.gov
and Intelligent Telemetry; Flight Operations; Sciences. Controls and
Systems; Command. Avionics; Charlie Dynamics; Robert Norwood
Human Factors. George Alcorn Sensors; Blankenship Structures; Office of Space Access Bert Hansen
Syed Shariq (307) 286-5810 Communications.  (804) 864-6005 Microgravity and Technology (Code X)  Office of Microgravity
(415) 604-0753 galcorn@gsfc- Hank Davis c.p.blankenship Processing. (202) 358-2320 Science Applications
syed_shariq@qm  mail.nasa.gov (713) 483-0474 @larc.nasa.gov Harry Craft morwood@oact.hgq. (Code U)
gate.arc.nasa.gov hdavis@gp101 jsc.- (800) USA-NASA nasa.gov (202) 358-1958

Jet Propulsion nasa.gov susan.van.ark@ bhansen@gm.olmsa.

Dryden Flight Laboratory msfc.nasa.gov Philip Hodge hg.nasa.gov
Research Center Selected techno- Lewis Research : Office of Space Flight
Selected techno-  logical strengths: ~ Kennedy Space Center Stennis Space (Code M)
logical strengths: Near/Deep- Center Selected techno- Center (202) 358-1417
Aerodynamics; Space Mission Selected techno-  logical strengths: ~ Seiected technoj phodge@osfms1.hq. Granville Paules
Aeronautics Engineering; logical strengths: ~ Aeropropulsion; logical Smngihe: nasa.gov Office of Mission to
Flight Testing; Microspacecraft; Emissions and Communications; ~ Fropulsion Planet Earth
Asroprapuision; Space Contamination Energy Syctealgly Gerald Johnson (Code Y)
Flight Systems;  Communications;  Monitoring; Technology; TesUMONOfiNG:  ftice of Aeronautics  (202) 358-0706
Thermal Testing; Information Sensors; High Remote (Code R) gpaules@mipe.hq
Integrated Systems; Corrosion Temperature Sensing; . (202) 358-4711 nessoov i
Systems Test Remote Sensing; Protection; Materials Nomntrusnve. B Booraind
and Validation. Robotics. Bio-Sciences. Research. Instrumentation. g‘l o g ”
Lee Duke Wayne Schober Bill Sheehan Walter Kim Anne Johnson oy
(805) 258-3119 (818) 354-2240 (407) 867-2544 (216) 433-3742 g?g;) 688-@? 75c 7
duke@Joui illsheehan@ wskim@lims01. nson@ssc.
B e  acasaer P e R NASA's Business Facilitators

NASA has established several organi-
zations whose objectives are to estab-
lish joint sponsored research agree-
ments and incubate small start-up
companies with significant business

NASA-Sponsored Commercial Technology Organizations

These organizations were established to provide rapid access to NASA and other federal R&D and
foster collaboration between public and private sector organizations. They also can direct you to the
appropriate point of contact within the Federal Laboratory Consortium.

Lee Rivers Dr. William Gasko Gary Sera Chris Coburn promise.

National Technology Center for Technology Mid-Continent Great Lakes Industrial

Transfer Center Commercialization Technology Transfer Technology Center Dr. Stephen Gomes  John Gee

(800) 678-6882 (800) 472-6785 or Center Battelle Memorial American Technology ~ Ames Technology

(508) 870-0042 Texas A&M University  Institute Initiative Commercialization

(800) 472-6785 or (800) 472-6785 or Menlo Park, CA Center

Robert Stark J. Ronald Thornton (409) 845-8762 (216) 734-0094 (415) 325-5353 Sunnyvale, CA

Far-West Technology Southern Technology (408) 734-4700

Transfer Center Applications Center Lani S. Hummel Jill Fabricant

University of Southern University of Florida Mid-Atlantic Technolos :

California (800) 4;2y-6785 or Applications Center T Johnson T_el:_hno.logy D?n 'Momson

(800) 472-6785 or (904) 462-3913 University of Pittsburgh Commercialization Mississippi

(213) 743-6132 (800) 472-6785 or Center Enterprise for
(412) 648-7000 Houston, TX Technology

Easy Access To The FLC: Call (206) 683-1005 for the name of the Federal Laboratory Consortium Regional (713) 335-1200 gf,ﬁ';'f ;‘S”;Jsawe

Coordinator in your area. The Regional Coordinator, working with the FLC Locator, can help you locate a

specific laboratory to respond to your needs. (800) 746-4699

If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain, Earth Analysis Center, (505) 277-3622.
For software developed with NASA funding, contact NASA's Computer Software Management and Information Center (COSMIC) at (706) 542-3265, fax (706) 542-4807.

If you have a questions...NASA's Center for AeroSpace Information can answer questions about NASA's Commercial Technology Network and its services and documents. Use
the Feedback Card in this issue or call (410) 859-5300, ext. 245.
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Adaptable Data
Acquisition.
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DT VEE - SENS2.VEE
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< Auto Test
4 Manual Test

Datak —DT VEE
Product Mascot

With the industry’s most Flelele inte ‘

Graphical Programming ...

lets you control exactly the way your application looks and performs.

Our Graphical Programming Language

makes it easy to change.

DT VEE offers intuitive programming to your test
engineering applications through an incredibly flexible,
graphical interface. While using its powerful “process
blocks” you create high-level instruments with startling
adaptability. Your major modifications appear as smooth
transitions because there's no text based programming
involved. What's more, you can choose to leverage your
existing code because DT VEE's open architecture design
provides standard ties to standard languages.

If that's not enough inspiration to change, DT VEE also
supports multiple interfaces like HPIB, RS-232, DIO, and
VXI based systems. This gives you the power to configure
your data acquisition systems to your exact needs.

A Flexible GUI is a natural selection.

Flexibility is one of the most important features to
consider while developing a functional test system.
From the simplest instrument to the most complex,
you need to alter your interface to suit a variety of
applications and users. With DT VEE, new interfaces are
created by simply highlighting, positioning, and sizing
selected items in the user interface environment. Any
combination of XY plots, frequency curves, bar graphs,
needle meters, or alphanumeric displays can be
incorporated with sliders, buttons, and toggle switches
to customize your application more naturally.

It's that easy to create brilliant controls and displays.

Mﬂ TRANSLATION

For More Information Write In No. 530

With all this change, DT-Open Layers stays the same.

DT-Open Layers is a set of open standards for developing
integrated, modular software under Microsoft Windows.
Not only does it allow access to our hardware at the
touch of a button, but it ensures support of all hardware
upgrades and new functions for the future including
those on standard PC busses like PCI, ISA and PCMCIA.
That's why we call DT-Open Layers the insurance policy
that comes with every Data Translation purchase.

There's a perfect metamorphosis that comes from
standing behind the experts. So call us today, and
watch your data acquisition come to life.

1-800-525-8528

: DT Open
ayers

World Headquarters: (508) 481-3700, UK Headquarters: (01734) 793838, Germany Headquarters: (07142) 95 31-0, Italy Headquarters: (030) 2425696

Sales Offices: Argentina (1) 322-3791; Australia 02 979 5643, 03 350 737

Austria 1 369 7660; Belgium (02) 569.56.47; Brazil 011-564-6024, (312) 915-3135; Canada (508) 481-3700, (416) 625-1907; China (1)-8331145; Denmark 48 14 14 88

Finland (0) 3511800; France (1) 69.07.78.02; Greece (1) 361-4300; Hong Kong 2515-0018; India (22) 231040; Israel 09-545685, 09-407352; Japan (03) 5489-3871; Korea (02) 718-9521; Malaysia (3) 261 6786; Mexico (5) 575-6091

The Netherlands 10-4795700; New Zealand (9) 415-8362; Norway (2

2) 43 41 50; Portugal (1) 7934834, (1) 7934934; Singapore 773 4300; South Africa (12) 803-7680; Spain (1) 555-8112; Sweden 08 765 02 80; Switzerland (1) 908-1313
Taiwan (62) 3039836; Thailand (22) 233-9836; Turkey (212) 288-6312, (212) 288-6215, (212) 274-9097
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SOLID STATE IS OUR BUSINESS I

OUR SOLID
STATE REIAYS
ARE SOLID IN
EVERY WAY

= - — Surface
" Mount

Shown

25 years of solid state relay
experience — commercial/industrial
experience since 1968. All of our
products contain that know-how.
Our price/performance ratios are
better than ever. Here is an example:

Housed in a 6 pin mini-DIP, the C60 Series is
a family of bi-directional FET output solid state
relays capable of controlling ac, bi-directional or
dc loads. The optically coupled C60 handles a
broad range of switched voltages (up to + 400 |
Vdc) and currents (up to 1.25 Arms / 2.5Adc). |
The unique three terminal output allows the user
to parallel the output FET’s externally for dc
operation ensuring low on resistance down to
0.07 ohms.

“/"TELEDYNE RELAYS ™
Solid State Products £

Innovations In Solid State Switching Technology T
See these products in EEM 1995, Vol. B, Pages B. 1602-1605

Home Office: 12525 Daphne Avenue, Hawthorne, CA 90250.
Telephone: 213-777-0077 « FAX 213-779-9161

OVERSEAS: GERMANY +49 (0) 611-763-6147: ENGLAND +44 (0) 181-571-9596:
BELGIUM +32 (0) 2-721-5252; JAPAN +81 (03) 3423-1051
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Notehook

THE POWER TO INSPIRE

‘| believed in the importance of U.S. efforts in space long
before | began work on the film Apollo 13. The efforts of the
men and women who have dedicated so much of their lives
to the space program have produced tangible results that
have positively impacted our lives, and the lives of all human-
kind. Along with these benefits, this desire has produced
something unique to our collective psyche—inspiration. It is
the best part of us all—the understanding that given time and
money, we can figure out just about anything. The American
work ethic is most perfectly displayed in the plans and
accomplishments of NASA and its contributing industries. It is
inspiring to see that we can, and do, put men and women into
the lifeless vacuum and glorious free-fall of outer space."

(Excerpted from a letter presented by actor Tom Hanks to
the U.S. Congress.)

As the long ticket lines for Apollo 13 attest, NASA and the
space program continue to capture the imagination of the
American public—especially the young. The majority of the
audience at a screening | attended were not even born when
the actual Apollo 13 mission took place. They are the scien-
tists, engineers, and entrepreneurs of tomorrow on whom we
will count for future innovations that will keep the nation's
economic engine well-tuned and running at full speed.

And they are the reason we at Associated Business
Publications have teamed with NASA and the International
Technology Education Association to create a new tool for
educators called NASA Technology Today, a sample of which
is enclosed with this issue of NASA Tech Briefs. It is designed
to help teachers empower students to understand and apply
science and technology and, hopefully, to inspire them to pur-
sue careers in engineering and science. This inaugural edition
focuses on some of NASA's most important and far-reaching
programs—the Hubble Space Telescope, the International
Space Station, Mission to Planet Earth—and on teaching
resources such as the Spacelink on-line information system.

Please share this publication with your children, your col-
leagues' children, and their teachers. Future issues of NASA
Tech Briefs will describe how educators can continue to
receive NASA Technology Today for use in their classrooms.

INTERNET ACCESS

We also are proud to introduce this month a NASA Tech
Briefs home page on the Internet. An evolving tool, it features
information on NASA resources, patents, and more. The URL is:
http://www.keds.com/ntb. And for details on the Technology
2005 conference, type: http://www.keds.com/tech2005.

o

Joseph Pramberger
Publisher
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Got a little project?

Turbo ZX!" For shockingly fast repaints.

Presenting the new Sun™ Turbo ZX workstation. Its repainting speed blows the enamel off the competition.
Based on an average of the four leading MCAD workstation applications, Turbo ZX creates wireframe repaints
two to three times faster than comparable mid-range workstations. Now what are you

waiting for? For more information about our blazing new workstation, just contact ’V Sun

us on the Internet at http://www.sun.com or call 1-800-786-0785, Ext. 295. It's toll-free. THE NETWORK IS THE COMPUTER"

©1995 Sun Microsystems, Inc. All rights reserved. Sun, Sun Microsystems, the Sun Logo, Turbo ZX, and The Network Is The Computer are trademarks or reg d 4 of Sun Mic , Inc. in the United States and other countries.

For More Information Write In No. 567



ccomplished

rom receiving the customer order
F and gathering materials, to

sequencing assembly steps and
sending out the finished product, manu-
facturers share a complex task with
NASA's space shuttle orbiter processing
facility: process scheduling. In the late
1980s, NASA's Ames Research Center
developed intelligent software called the
ground processing scheduling system
(GPSS) that both handles the enormity of
orbiter maintenance schedules and
absorbs the rapid changes so efficiently
that human labor is saved along with
costs. Now Red Pepper Software in San
Mateo, CA, is marketing a commercial
version of GPSS.

Between flights, the space shuttle
orbiters are refitted and reconfigured for
specific missions, and systems that
showed abnormalities are overhauled.
With all four orbiters passing through
Kennedy Space Center's Orbiter
Processing Facility (OPF), rapid-fire,
clockwork scheduling is a must.
Choreographing all the necessary sys-
tems and disciplines and establishing the
flow management to optimize the use of
labor and equipment demand integration
of several disciplines including engineer-
ing, material handling, safety, and quality
inspection.

Monte Zweben, then deputy chief of
the Artificial Intelligence Research Branch
at NASA Ames, derived an entirely new
algorithm for scheduling software, which
was exception-, or constraint-based.
Originally written in the LISP (List
Processing) artificial intelligence language,
GPSS begins with a complete though
possibly flawed schedule, then modifies it
through many iterations until it is optimal
for the team's needs—useful when there is
frequent rescheduling, as in orbiter pro-
cessing and many industrial applications.

The similarity to industrial settings
induced Red Pepper Software, founded
by Zweben after leaving Ames, to begin
marketing the technology to manufactur-
ers. An agreement with NASA grants the
company two-year exclusive rights to
distribute a commercial version of the
system with modules for scheduling,
planning, data collection, data bridges,
and distribution. In return, Red Pepper is
improving the system and building in a
training component for the agency.

The algorithm in the improved GPSS
searches through available schedule
options and makes scheduling choices

18

based upon cost factors or other
weights—such as vehicle configuration or
resource availability-assigned to the
option. For example, for a given activity in
orbiter processing, the team may consid-
er that having the landing gear up is more
important than having the payload-bay
doors open, and the system would take
this into account when determining the
schedule.

Red Pepper rewrote the original LISP
code using C++ on UNIX to make it more
widely applicable and added a common
relational database and graphical user
interface. The changes also were aimed
at manufacturers that demand open sys-
tems and standards. The company calls
its new software series ResponseAgents.
"The ResponseAgent is a new kind of
software that goes into transactional sys-
tems, grabs all the information and
brings it into memory, assembles the
plan and schedule for an enterprise and
presents it-but also shows what's wrong
with the plan and schedule," explained
Zweben.

EEET "
The ResponseAgent histogram highlights a capac-
ity violation on a production line, while the chart

presents required tasks for the production sched-
ule. (Photo courtesy of Red Pepper Software.)

Tailoring software for the specific
needs of manufacturing required signifi-
cant rethinking. Said Zweben: "At
Kennedy we dealt with finite capacity
resource—i.e., there's only so many tech-
nicians and engineers to get your job
done. We also had the state constraints
about the hazards and configuration of
the vehicle. In the manufacturing world
we have to deal not only with finite
capacity but with something far more
complicated—-materials management. In
order to make finished goods, the com-
pany has to make some sub-assembly,
and that back-chains all the way to raw
material. The major extension that Red
Pepper is making over the original tech-
nology is the ability to handle both mate-
rials management and capacity.”

The ResponseAgent shows a manufac-
turer's possible exceptions for its sched-

ule, such as material shortages, capacity
overloads, or orders that are scheduled to
ship late. The user can resolve the excep-
tion or ask the ResponseAgent to do so.
The company offers or is developing three
kinds of agents: a Production Re-
sponseAgent for automating a factory;
Distribution, for automating finished-goods
distribution through a logistics or distribu-
tion network; and Enterprise, which links
the multiple facilities in distribution and
production to give an enterprise a more
global perspective on its operation.

Red Pepper already has signed con-
tracts for the Production Response Agent.
The flexibility offered by the software
attracted Cisco Systems of Santa Clara,
CA, a network systems supplier. Cisco's
assemble-to-order manufacturing envi-
ronment faces a high amount of unpre-
dictability: supplier shortages, expedited
customer orders, capacity constraints,
and the level of configurability that Cisco
offers its customers all add variables to a
complex equation. Red Pepper's software
provided the quick responsiveness that
Cisco required, helping the manufacturer
resolve its steady flow of exceptions and
decide what to build today and a few
weeks down the line.

Sun Microsystems in Mountain View,
CA, also found the exception-based soft-
ware amenable to its particular problems.
"A global manufacturing environment
such as Sun's is composed of millions of
data elements that need to be consid-
ered," said Robert Worrall, Sun's director
of network systems. This data includes
vendor delivery, customer orders, and
the final build of the product.
"ResponseAgents allow you to state the
relative importance of all those business
drivers, and then the system can warn
when your existing inventory, capacity or
supplier capabilities cannot meet your
customer's demands."

Back at NASA, Eric Clanton, manager
of the processing crew for the orbiter
Endeavour, has been able to cut daily
staff meetings (involving about 100 peo-
ple) from 45-60 minutes to less than 15
by using GPSS. "That many hours saved
every week has a measurable impact on
things such as overtime," Clanton said.
“It's even improved my time off from
work-now there is more of it."

For more information, contact David
Obershaw, Red Pepper Software, 1810
Gateway Drive, Suite 150, San Mateo, CA
94404, tel: 415-525-3315; fax: 415-341-8064.
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logic analysis in a boxthat™ -~

drives like a scope may seem
impossible. Until you see the
HP 54620A logic analyzer.

Will this setup procedure
convince you?

Connect the inputs, hit
autoscale, look at the display.
You'll get the benefits of logic
analysis — including advanced
triggering — without the
learning curve.

Feels like a scope.

Sets up like a scope.
Displays like a scope.

Could this really be a
logic analyzer?

AT %S

Its range of triggering allows
you to match the complexity

of your problem. The high-
speed display system shows you
unstable signals. And because
of its remarkably rapid display
update rate and instantaneous
feedback, you can operate this
with a simple twist of a knob.

The HP 54620A — a logic

analyzer that really is as easy
to use as your scope. A pretty
convincing case.

$Skeptical? Call me at
HP DIRECT. I'll show
you how I was !
convinced.
1-800-452-48%%,
Ext. 9782.”

*In Canada, call 1-800-450-2271, Dept. 100.

There is a better way.

03 packars

For More Information Write In No. 505

Editors Choice

©1995 Hewlett-Packard Co. TMPMO444.2/NASATB



TURN DATA INTO INSIGHT — FAST

Transform data into dynamic graphs and
images with IDL, the pioneering software
for interactive data analysis and application
development. Quickly gain insight, draw con-
clusions, and make well-informed decisions —
without complex coding or the limits of
closed applications.

WORK SMARTER, NOT HARDER

IDL dramatically improves the productivity
of engineers, scientists, and developers by
combining data manipulation, analysis, and
display within an integrated computing
environment. Answers come into view fast,

accelerating the process of discovery and
innovation. IDL is so valuable, it often
becomes an organizational standard and the
foundation of mission-critical applications.

REDUCE DEVELOPMENT TIME

Rapidly prototype solutions and see results
“on the fly” using IDL's vast library of func-
tions. Develop applications using a high-level,
array-oriented programming language in a
fraction of the time spent using C or Fortran.
If you analyze images or data from tests,
experiments or simulations — or write appli-
cations for other people — IDL will help you
do the job faster.

SEE GREAT RESULTS

Quickly see and explore your

data using XY plots, curves, and

surfaces, plus advanced image processing, vol-
ume rendering, and animation. IDLs versatility
makes it simple to read virtually any type of
data. Make the analysis process even smoother
with built-in number-crunching functions —
from autocorrelation and linear algebra to
time-series analysis and wavelet transforms.
It's all there in one place when you need it.

WHY START FROM SCRATCH?

Exploit IDL's proven ability to create robust
applications in far less time than it takes to

GERMANY CREASO, GmbH 49 8105 25055 100137.2421@compuserve.com FRANCE Fast Parallel Solutions 33 1 46 87 25 22 100347.1577@compuserve.com UK Floating Point Sys. UK Ltd. 44 734 776333 ken@iigating.demon.co.uk




The Answers
To Your Questions...

Water Vapor Jan 88

Nind speed Jan 8
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program from scratch. A few IDL functions time-consuming code changes. Your point-
can do the job of hundreds of lines of C or and-click applications look great, because
Fortran, without sacrificing flexibility or per-  IDL's portable GUI tools use each platform’s
formance. Plus, IDL can call C or Fortran func-  native widgets and controls. The result? Users
tions or share data with external processes to  put solutions to work immediately on any
leverage other software investments. Developers  computer, without lots of training. And devel-
using C, C++, or Fortran can also call IDLasa  opers satisfy a larger group of users and dra-
data analysis and visualization library, and matically reduce costs,

avoid the time required to create and main-

tain homegrown routines. SEE THE ANSWERS FOR YOURSELF

For a free evaluation copy, call
CHANGE HARDWARE WITHOUT i
CHANGING SOFTWARE 303-786-9900

Software = Vision.

. ; panLls - . Research Systems, Inc.
Deliver solutions across Unix, Windows, ail: info@rsinc.com 2995 Wilderess Place

Windows NT* Macintosh® and VMS™ —without ~ Fax: 303-786-9909 i Boulder CO 80301

ITALY Alliant Computer Sys. SRL 39 39 6091766 cs@alliant.cise.it JAPAN Adam Net Ltd. 81 35802 2251 taro@adamnet.co.jp BRAZIL SulSoft 55 51 488 22 57 mis@inf.ufrgs.br KOREA InterSys 82 42 869 4746ejsyoon@is!.kaist.ac.kr
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Resource Report

oddard Space Flight Center in
G Greenbelt, MD, boasts the largest

number of scientists of any NASA
field center, exemplifying its emphasis on
basic research, primarily in connection
with its extensive array of data-gathering
satellites. To build and maintain this satel-
lite program, Goddard's engineering staff
makes advancements in spacecraft and
ground data systems, instruments,
lasers, software, cryogenic sensors, and
spacecraft thermal systems, among
other specialties.

Goddard focuses on expanding the
knowledge base of Earth and its environ-
ment, the solar system, and the rest of
the universe through application flight
projects using the shuttle, expendable
vehicles, and balloons. The center was
founded in 1959 by action of the NASA
Administrator, and by 1960 had partici-
pated in significant space "firsts"~the first
true meteorological satellite, TIRO, and
the first passive communications satel-

Goddard

Space Flight

Center

lite, Echo-1. Goddard was also responsi-
ble for the first satellite to intercept a
comet, in 1985.

Building on its experience in Earth
observation projects such as the Landsat
satellites and Nimbus 7's Total Ozone
Mapping Spectrometer, Goddard now
manages the Earth Observing System
(EOS), the centerpiece of NASA's Mission
to Planet Earth (MTPE) program. A long-
term research effort to study the planet as
a global environmental system, MTPE
aims to increase the understanding of
environmental functions to better inform
policy-making. The EOS consists of a set
of satellites monitoring and studying vari-
ous characteristics of terrestrial and
atmospheric composition and function.
The EOS Data and Information System at
Goddard will gather and process EOS
data for use by researchers worldwide.

Goddard also is home to the Hubble
Space Telescope's (HST) Operations
Control Center, which issues all com-

mands to the telescope and receives all
data gathered by the observatory before
sending it to researchers around the
world. It also served as the control site
for the HST First Servicing Mission in
December 1993, when the observatory's
flawed optics were corrected during a
space shuttle mission.

Through its Technology Transfer Office
(TTO), Goddard markets its expertise,
facilities, and technology to private com-
panies, other government agencies, and
academia. It forms partnerships, enters
into funded or unfunded Space Act
agreements and cost-shared contracts,
and licenses patented inventions.

A significant facet of Goddard's part-
nering is facilities utilization, whereby
many of the center's facilities are made
available-on a noninterference basis—for
research and development, analysis, and
product performance testing. The
Engineering Services Division maintains
the center's design and fabrication capa-

Scientists in Goddard's Laboratory for Atmospheres have been using the scalable parallel MasPar MP-2 and Silicon Graphics
workstations to compute digital elevation maps and renderings of weather phenomena, such as that of Hurricane Andrew,
from raw data collected by multiple satellites.
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bility through three branches: Machining
Technology, Fabrication Engineering, and
Environmental Test Engineering and
Integration. Machining Technology pro-
vides complete manufacturing facilities
for Goddard, including machining equip-
ment such as lathes and milling machines
that can handle exotic aerospace materi-
als and composites. For computer-aided
manufacturing, the precise, numerically
controlled machining center can tum out
large parts through automation.
Fabrication Engineering constantly eval-
uates and develops processes for plating,
welding, and fabricating sheet metal struc-
tures, plastics, and composites structures,
with an orientation toward spacecraft
assembly. Facilties include a spacecraft
assembly area and assembly cleanroom,
inert gas welding chamber, seam welder,
vacuum fumace, composites manufactur-
ing laboratory, and autoclave for curing
fiber-reinforced epoxy composites.
Environmental Test Engineering and
Integration primarily tests spacecraft,
instruments, and components in various
environments they might experience from
ground handling to flight. Equipment in
this branch includes a vibration control
system, acoustic test chamber, high
capacity centrifuge (up to 2268 kg at 30
g), universal static test facility, modal sur-
vey test facility, large EMC facility, mag-
netic field component test facility, various-
sized thermal vacuum chambers for com-
ponent and complete spacecraft testing,
and solar simulators. Goddard also has
several Class 10,000 cleanrooms and
cleanroom tents, a large Class 1000 high
bay cleanroom, and a new Class 10
cleanroom for semiconductor fabrication.
Goddard's Software and Automation
Branch provides tools and computer
technology to the center's other direc-
torates and presents its available soft-
ware and services in a catalog. Many of
these packages have applications
beyond the center's borders. The
Request-Oriented Scheduling Engine
(ROSE), available through COSMIC, is a
general-purpose scheduling tool featur-
ing scheduling plans, goals, and request
language. The Dynamic Systems
Dynamic Simulator Plus, a systems
development tool already used by pro-
jects inside and outside Goddard, such
as the Space Station, models a system's
traffic to determine sizes of data links and
buffers, and component speeds, helping
to prevent bottlenecks and other perfor-
mance problems that can be costly to fix
in development or deployment stages.
The award-winning Transportable Appli-
cations Environment Plus provides tools
for developing and managing graphically
oriented user interfaces and common
application-executive services.
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Spinoffs and Payoffs

Goddard's partnerships have yielded
many practical payoffs. With Life
Systems Inc. in Beachwood, OH,
Goddard has assisted the Department of
Veteran's Affairs in developing an
implantable, miniature Functional Elec-
trical Stimulation system for restoring
mobility lost in spinal-cord-injury patients.
Scientific and Commercial Systems
Corporation, Beltsville, MD, and Goddard
devised an Earth : ¥
Alert Program-
weather satellite
technology to
transmit  severe
weather or natural
disaster informa-
tion to remote
areas. In 1994,
this system was
adapted for Ha-
waii and the
Republic of Fiji.

Management
Technology Inc.
(ManTech) has li-
censed technolo-
gy from Goddard
for one purpose
and expanded it
into other mar-
kets. Goddard
designed a flexible
robot that navi-
gates over virtually
any surface, with
cables controlling
the robot's actua-
tors so it can bend
and adjust itself to
irregularities. Man-
Tech incorporated
the technology
into its Advanced
Transmission Line
Inspection  Sys-
tem, which man-
euvers over high-
voltage transmis-
sion lines to inspect them, curtailing
human exposure to the hazards. High-
voltage transmission line inspection is a
$300-500 million market. Now ManTech
is extending the technology into a Tower
Painting Robot, tapping into the $500-
700 million tower painting and sandblast-
ing market.

Other technology transfers from
Goddard include the PIMS automatic
insulin dispensing device, which is sur-
gically implanted so that patients do not
have to inject themselves daily.
Computer Systems Applications Inc. of
Chattanooga, TN licensed Goddard's
"capaciflector" sensor technology-
which increases detection range and

- "
;L-"“I

isolated forest.

Goddard's Landsat-4 and -5 satellites gathered the data in
this false-color composite image from southern Rhodonia,
Brazil. As labeled, different colors represent tropical forest,
deforestation, and regrowth. The map also identifies areas of

sensitivity in a more compact, rugged
package than other sensors—for use in
engineering, agriculture, and the auto-
motive industry. The Houston Advanced
Research Center has partnered with
Goddard on the Light Detection and
Ranging (LIDAR) Airborne Topo-
graphical Mapping System, which uses
measurements from laser reflections
bounced off terrain and back to the air-
craft to map terrain, inventory forests,

Regr_owfb» ‘

~~~~~

map water depth, and detect pollution
on water.

Among the many technologies the
TTO is promoting are a laser paint that
emits high radiance when shot with a
laser; a high density, high performance
capaciflector array for precision sens-
ing; gamma radiation analysis for ele-
mental detection; and capillary pumped
loops for thermal control in outerwear
and outdoor gear.

For further information, contact George
Alcom, chief, or Nona Minnifield, commer-
cial research manager, Office of Com-
mercial Programs, Building 11, Room C1,
Mail Stop 702, Greenbelt, MD 20771,
Tel: 301-286-5810; Fax: 301-286-1717.
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Zytel* HTN is

used in creating Designed to murn lights on at dusk

sensor arrays for K
sensor arrays f and off at dawn, Intermatic’s

lottery ticket i ; !
automatic night light photoelectric

machines. The .
controls have two-piece

Zytel HTN fills needs for

¢ | housings of Rynite® PET.
resistance to SMT soldering

temperatures, toughness for

snap-fit assembly

and high productivity in Rynite 530 meets requirements
injection molding. for heat resistance, stiffness, molding
precision, strength, weatherability and

regulatory recognition.

Engineers chose Zytel®* HTN for ITT
Automotive’s windshield wiper motor spiders for

its resistance to heat aging and distortion, moisture, cold shock and

vibration stress. Crastin® PBT was the first engineering polvmer to replace metal for the

windshield wiper arm. It made assembly easier by reducing the number of parts required from 12 to 5.

For Electrical
Components That
Lead The Charge...

Whether you're redesigning electrical parts or creating consolidation and reduced costs.
new ones, plug into DuPont Engineering Polymers for a com- Consider two of our recent innovations: Zenite” LCP
petitive advantage. Our wide range of high-quality materials liquid crystal polymer and Zytel® HTN high-temperature nylon
can meet many electrical materials challenges, from high resins. These materials, developed specifically for electrical and
temperature resistance and dimensional stability, to better automotive applications, deliver excellent high-temperature

performance and durability, to simplified assembly, parts

resistance, better molding and easier assembly. Without



throughout the world, and high productivity

in injection molding.

Made from UL-recognized Zytel®
101L, the face, back and wall plate
of Hubbell’'s CIRCUIT GUARD*®
and

surge-suppression receptacle,

. Rynite® FR530 is ideal for this stator
motor by Wellington Electric, because
of its high temperature

resistance, excellent
strength,
stability, low

creep, recognition by

electrical authorities

stiffness and

dimensional

Berg Electronics’ Conan™ microminiature surface-mount

connectors are injection molded in DuPont Zenite'
liquid crystal polymer resin for use in notebook
computers. The Zenite LCP fulfills rigorous
requirements for high temperature resistance, precision
dimensions, high strength, thermal stability, high

flow and UL 94 V-0 recognition.

the face and cord clamp of their

INSULGRIP* industrial straight-

blade plug are both damage resistant

and good looking.

Plug into DuPont.

sacrificing strength, stability or economy.

But DuPont performance goes beyond
material solutions. Our design and production
assistance and pre-approved UL system recogni-
tions can save you time and money by reducing

your product development time. See how

IF YOU WANT DuPont Engineering Polymers helped give these

TO GET TECHNICAL

T A electrical components a competitive edge. Then

by fax, call DuPont.

1-800-225-5387

At the prompt dial:

5007 Surface-Mount Connector

5107 Surge-Suppression Receptacle

5207 Industrial Plug

5307 Brushless DC Motor

5407 Lamp Housings

5507 Sensor Arrays

5607 Spider Armature

5707 Windshield Wiper Arm

call, and let DuPont help you spark a few ideas.

Engineering Polymers

For More Information Write In No. 573



TECHNOLOSY

EXHIBITS PREVIEW

More than 60,000 square feet of exhibits by government laboratories and agencies, universities,
and industry will be on display at Technology 2005 at the McCormick Place Convention Center in
Chicago from October 24-26, 1995. Attendees will view new inventions, products, and tech-
nologies available for license, joint development, or sale in areas such as electronics, comput-
ers/software, materials, sensors, data acquisition, mechanical components, and manufacturing.
Following are this year's exhibitors (as of July 28).

Aeromobile Inc.
Rock Island, IL
Aeromobile will highlight air cushion vehi-
cles in tubes that offer inexpensive, fast,
frictionless, elevated, automatic, horizontal
elevators as "people movers" for any span
over land, water, roads, or rails.

iale 211
Les Mureaux Center, France,
will describe its role in various European
space projects and exhibit new products
and technologies in areas such as thermal
protection, magnetic bearings, and HP fila-
ment winding.

American Heuristics Corp.
Triadelphia, WYV,

is an advanced software technology con-
sulting and training company specializing in
applying Al and OOPS to complex prob-
lems in business, industry, and govern-
ment.

American Institute for

Research and Development 442
Westfield, MA

The Institute will display new inventions
that will be available for licensing to man-
ufacturers.

Ames Laboratory
Ames, |A,

will present advanced materials and coat-
ings technologies, powder metallurgy,
quantitative NDE instrumentation/tech-
niques, environmental characterization sys-
tems, new analytical methods, and materi-
als information services/resources.

730

831

529

26

Applied Research
Laboratory
Pennsylvania State University

State College, PA,

will present Undersea Warfare Technol-
ogies, including acoustics, controls, signal
processing, propulsion, materials, and
manufacturing.

Argnne National
Laboratory

Argonne, IL,

conducts research focused in five primary
areas: transportation technology, engi-
neered materials, energy/environmental
technology, advanced manufacturing, and
computing (advanced computing and mod-
eling/simulation).

Aviation Week Group/
McGraw Hill

New York, NY,

is a global print and electronic information
network designed to serve aviation/aero-
space buyers. Publications include Aviation
Week & Space Technology, World Aviation
Directory, Business & Commercial Aviation,
A/C Flyer, AWG Newsletters, and Show
News. Electronic print includes Aviation/
Aerospace OnLine and the WAD CD-ROM.

705

708

713

BF Goodrich Aerosgaoe
Aircraft Infegrated Systems
Vengennes, VT,

specializes in signal processing for assess-
ing aircraft health, utility subsystem integra-
tion, remote interrogation sensor electronics
for composite health monitoring, and light-
energized sensing for fluid measurement.

522

BHK, Inc.
Pomona, CA,

will exhibit UV and IR light sources and
power supplies; electro-optical and opto-
mechanical assemblies; low-pressure mer-
cury, zinc, and cadmium lamps; wavelength
calibration lamps; and IR filament lamps.

Bosma Machine and
Tool Corp.

Tipp City, OH,

is a contract machining and fabricating
specialist, performing precision machining
of telescope and earth station components
and reflector panels for millimeter and sub-
millimeter antennas to 6 microns rms.

219

537

Brookhaven National
Laboratory

Upton, NY,

will focus on basic and applied research in
the physical, biomedical, and environmental
sciences and in selected energy technolo-
gies for commercialization.

Catalyst Advertising
Fallbrook, CA,

has 3400 patents available for license, as
well as world patent databases and a PHL
patent hotline BBS.

601

107

Center for Research on
Parallel Computation
Houston, TX

CRPC will show how taking hundreds or
thousands of microprocessors and making
them work in parallel on a single computing
task can be productively applied in indus-
tries such as energy, environmental remedi-
ation, aerospace, and medicine.

725
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Centro Estero Camere
Commercio Piemontesi
Torino, ltaly

The Technology Transfer Center's main
goal is to promote and develop internation-
al business relations and high technology
transfers.

500

CorpTech 116

Woburn, MA

CorpTech provides detailed information on
42,000 US technology manufacturers.
Technology sources, or potential sources of
funding for technologies, are available.

Cybernet Systems 410
Ann Arbor, MI,

will exhibit the PER-Force hand controller
used for telerobotics, virtual reality, and sim-
ulation. The device produces force-reflec-
tion along six degrees of freedom to "virtu-
al" force feedback.

DOE Nevada Laboratories 605
Las Vegas, NV

"America's Best-Kept Secret" is a set of
laboratory facilities seeking potential part-
ners for development, evaluation, and
deployment of advanced sensor systems in
remote environments.

Ecosmarte of North
America
Bloomington, MN,

will offer literature describing electronic oxi-
dation and ionization with brine-free point-
of-entry technology and 100% chlorine-free
pool and spa technology.

Edison Welding
Institute (EWI1)
Columbus, OH
EWI provides materials joining manufactur-
ing technology development and outreach
via the National Excellence in Materials
Joining (NEMJ) and Navy Joining Center
(NJC) programs.

700

614

Electronic Displays Inc. 637
Wood Dale, IL,

manufactures large LED readouts for indoor
and outdoor use, counters, timers, and

message signs with 1" to 12" characters.

Environmental
Protection Agency
Washington, DC
EPA's FTTA exhibit will contain information
on the FTTA program, CRADAs, and how
to get involved, as well as information on
licensing agreements and technology
transfer.

807
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Federal Aviation Administration
Technology Transfer Office 207
Atlantic City, NJ,

will offer information on technologies
presently under development and/or
deployment, including GPS, aircraft safety,
ATC, airport capacity and runways, human
factors, surveillance, and radar technology.

Federal Highway
Administration
Washington, DC
The FHA will display the latest innovations
in areas such as highway safety technolo-
gies and products developed by SHRP.

524

Federal Laboratory
Consortium

Sequim, WA

The FLC's purpose is to promote and
strengthen technology transfer nationwide
by coordinating technology transfer needs of
the more than 600 member R&D laborato-
ries, centers of their potential collaborators,
and their parent agencies.

620

FLIR Systems Inc. 604

Portland, OR,

will present a range of high-resolution
handheld and laboratory infrared imag-
ing systems with applications in R&D,
non-destructive evaluation, and quality
assurance.

Pe_ r)&’

Lawrence Berkeley Laboratory will demonstrate a rev

Force Imaging
Technologies
Chicagpo, IL,

will exhibit thin (0.003"), flexible force sen-
sors and systems that provide static and
dynamic contact pressures over a wide

load range from less than 1 psi to over
20,000 psi.

518

Gulf Coast Alliance for

Technology Transfer
Fort Walton Beach, FL

GCATT's federal laboratories and universi-
ties offer unique technology and test facili-
ties representing numerous categories,
including environmental, electronics, optics,
magnetics, sensors, materials, and human
performance.

731

Idaho National Engineering
Laboratory 424
Idaho Falls, ID,

will display a new concept in high-speed
mass transit, the CyberTran system, under
development at the laboratory. The system
represents affordable, high-speed, energy
saving mass transit that is an electrically-
powered, steel wheel-on-steel-rail.

Imi-Tech Corp. 619

Elk Grove Village, IL,

will display Solimide® polyimide foam prod-
ucts that are fire-resistant, lightweight, have
little outgassing, are flexible and resilient
over a wide temperature range, and have
good thermal and acoustic insulation
properties.

olutionary sulfur lamp that is four times more
energy-efficient and 700 times brighter than a conventional incandescent bulb.
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Analyze it.
Perfect it.
Bring it
to market.
Fast.

Magsoft’s electromagnetic
and thermal modelling
software takes your
project from design to
product development
quickly, clearly, and
easily based on finite

or boundary elements.

o Couples electromagnetic
analysis with external circuits,
rotating and linear motion,
and thermal analysis.

o Flexibility with optional
user-defined subroutines.

o Offers fast design modification

using multiple user-defined
parameters.

FLUX3D

o Makes complex, rapid changes
in geometries simple using
multiple user-defined
parameters.

o Flexible, open postprocessing
for the information you need —
quickly and clearly.

Get the results you need -
the first time, every time.

e For most workstations
and PCs.

® Available in English
and French.

o On-site training available in
English or French.

® Impeccable world-wide
product support.

Y

MAGSOFT

CORPORATION

SOFTWARE SOLUTIONS

(518) 271-1352
(518) 276-6380 rax

1293 Peoples Avenue,
Troy, New York 12180 USA

For More Information Write In No. 415

504

Ingenieurschule Biel
Biel, Switzerland,

will present Microspace PC for embedded
industrial controlling, CAN-Field bus con-
trolled 1/O modules, and technical applica-
tions of nanotechnology.

Innovative Insulation Inc. 515
Arlington, TX

Super R radiant barriers reduce heating and
cooling costs by reflecting radiating heat.
They may be used independently or to
increase the performance of conventional
insulations.

Integrated Sensors Inc.
Utica, NY,

will demonstrate its first commercial spin-off
product from the NASA Relative Attitude
and Position Estimation Program (Phase l).
The system tracks an object in real time
and provides measurements of the object’s
position and angular orientation.

623

Inter Research Inc. 446

Edgewood, IL,

will offer training packages to enhance
neural capabilities and document the
results. Researchers and management who
constantly work at peak levels immediately
can benefit.

Kaiser Hill Co.
(Rocky Flats Environmental Tech Site)
Golden, CO

837

Kinesix 443
Houston, TX
Kinesix will highlight Sammi™, a dynamic

data visualization tool for development,

testing, and maintenance of graphical
applications such as real-time command
and control systems, and mission-critical
client/server applications.
Kollmorgen Inland Motor 827
Radford, VA

Kollimorgen designs and manufactures cus-
tom motion control components and sys-
tems for the aerospace and defense
industries.

Lawrence Berkeley
Laboratory
Berkeley, CA,
is seeking partners to commercialize its
technologies. LBL has expertise in energy,
environmental, materials, chemistry, com-
puting, and biotechnology areas.

704

Los Alamos
National Laboratory
Los Alamos, CA

Information on environmental, materials,
manufacturing, computing, and biological
technologies will be on display.

418

Machida Inc.
Orangeburg, NY,
will highlight fiber-optic borescopes and
related accessories with diameters as
small as 0.5 mm and working lengths to 20
feet. Other products include custom instru-
ments and a standard line of borescopes,
video equipment, and light sources.

Meridian Laboratory
Middleton, WI

839

606

A next-generation infrared imaging camera to be exhibited by FLIR Systems uses focal plane array (FPA)

technology to create a high-resolution image.
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Micro Surface Corp. 314

Morris, IL,

is an engineering coatings company spe-
cializing in developing solutions to wear,
lubricity, and release applications. Tech-
nology transferred from NASA and other
aerospace development is utilized to solve
industrial problems.

Nanophase
Technologies Corp.
Burr Ridge, IL,
manufactures nanocrystalline ceramic and
metal particulates. Powders are available in
a range of sizes from 5 to 100 nm (0.005
micron to 0.1 micron).

436

NASA 123
Washington, DC
NASA will present the technological

advances listed below from these NASA field
centers: Ames Research Center (Moffett
Field, CA), Dryden Flight Research Center
(Edwards, CA), Goddard Space Flight
Center (Greenbelt, MD), Jet Propulsion
Laboratory (Pasadena, CA), Johnson Space
Center (Houston, TX), Kennedy Space
Center (Kennedy Space Center, FL), Langley
Research Center (Hampton, VA), Lewis
Research Center (Cleveland, OH), Marshall
Space Flight Center (Huntsville, AL), and
Stennis Space Center (Stennis Space
Center, MS). Key technologies resulting from
the nation's space program also will be
described, as well as spinoffs from aeronau-
tics and space research.

Energy: New fuel cells; ultrasonic leak
detectors

Environmental Quality: Low-temperature
oxidation catalyst; new soil medium; sys-
tem for converting organic toxic chemicals
to safe chemicals

Human Systems: Acoustically-based fetal
heart rate monitor; dried blood chemistry
method; DeBakey Ventricular Assist device
(VAD); thermal transfer technology; CCD-
based Mosaic digital mammography
Information and Communication: GIPSY/
GPS infrared positioning system; GPS
receiver technology; text retrieval system;
robotic/telecommunication/information
technology; intelligent computer-aided
training; fuzzy logic/neural network systems
Manufacturing: Technologies in rapid proto-
typing; vacuum plasma spray; diagnostic/
online sensing devices; robotics; advanced
joining; smart tools

Materials: Advanced polymer coatings; VOC
thermally sprayed coatings; ceramic near-
net shape manufacturing; welding materials

NASA Tech Briefs, September 1995

Transportation: Technologies to enhance
vehicle performance, reduce cost, and
improve quality

Miscellaneous: Real-time non-volatile
residue (NVR) monitor; neural network for
processing (software); simulation virtual
machine; microwave heart catheter;
Mission to Planet Earth

NASA Tech Briefs
New York, NY

NASA Tech Briefs magazine has first pub-
lishing rights to new inventions and innova-
tions by NASA and its contractors in elec-
tronics, materials science, computer soft-
ware, mechanics, and other high-tech fields.

615

National Renewable
Energy Laboratory
Golden, CO,

will present an introduction to the laborato-
ry and its research resources, including
information on R&D and partnership oppor-
tunities in industrial and utility energy tech-
nologies, buildings energy management,
alternative fuels, wind systems, photo-
voltaics, and basic energy sciences.

406

(continued on page 32)
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igure:
Product Spec:

Requirement:

{Photograph courtesy of Philips Electronics N.V., Netherlands.)

IMULINK is a powerful, interac-
tive environment for system model-
ing, analysis, and simulation, which
is what Philips Electronics needed
while developing new servo track-
following techniques. Indeed, over
10,000 engineers worldwide have
proven SIMULINK to be effective as
well in the design of powertrains,
aircraft, satellites, and industrial
processes.

Create models graphically

With SIMULINK’s intuitive GUI,
systems can be modeled quickly and
easily. Just drag and drop icons into
block diagrams—without writing a
single line of code.

Extensive block libraries

SIMULINK includes over 200 built-
in blocks to simplify model building.
System behavior can be accurately
simulated by combining a wide vari-
ety of block types. These include lin-
ear, nonlinear, and logic elements
used to define continuous-time, dis-
crete-time or hybrid systems.

Open
architecture

SIMULINK’s
open architecture
allows easy creation of
custom blocks, modification of
existing blocks, and assembly of
reusable custom block libraries for
sharing among entire departments
or with outside contractors.

In SIMULINK, the entire system, including plant,
controller, actuators, and sensors, can be
simulated to explore and optimize performance.

Disturbance

Real-time
testing

Real-Time
Workshop™ offers an

open system approach to rapid
prototyping—one of the most
important recent innovations in
system design.

Real-Time Workshop generates
highly portable C code directly from
block diagrams. This C code is opti-
mized for execution speed. It runs
on dSPACE boards, under VxWorks

Output
Disturbance
Spot

Optical Sensor

© 1995 The MathWorks, Inc. MATLAB SIMULINK are registered trademarks, Real-Time Workshop is a trademark of The MathWorks, Inc.

Other names are of registered

of their respective holders.




The fast track
from idea to implementation.

SIMULINK?

on VME systems, on PCs, or on your
own hardware, for dramatic reduc-
tion of design cycles and delivery of
products on schedule.

New blocksets for
special applications

New SIMULINK blocksets provide
an extensive library of components
for specialized applications.

The Fixed-Point Blockset enables
engineers to build cost-effective
compensators and other control

Engineers can design robust, low-order controllers
for SIMULINK models using the QFT Toolbox.

=

SIMULINK
Product Family

* Real-Time Workshop

« Fixed-Point Blockset new

* DSP Blockset new

* Nonlinear Control
Design Toolbox

* SIMULINK Accelerator

structures. Users can analyze word
length, binary-point scaling, round-
ing, and quantization effects in
order to bring their designs another

| step closer to production.

The DSP Blockset adds special
components for buffering, FFTs, and
spectral computations, as well as
operations on complex signals. A
wide range of DSP techniques is
built in, and custom algorithms can
be added without the need for low-
level programming,.

For More Information Write In No. 519

Result: “Design and Implementation of a QFT
Controller for a Compact Disc Player,” Journal of
Systems Engineering, Vol. 4, 1994

MathWorks Products Used: SIMULINK, MATLAB
QFT Toolbox, and other toolboxes

Call for free literature

To request a free copy of our

| SIMULINK brochure, please call
(508) 653-1415 ext. 3102.

| Or use the bound-in reply card on
the next page.

! We'll also send along our com-

. prehensive Rapid Prototyping Guide
or the Journal of Systems Engineering

| technical paper on servo track fol-

lowing. Your choice.

The

MATH

| \1250
! developers of MATLAB and SIMULINK
24 Prime Park Way, Natick, MA 01760

‘ Tel: (508) 653-1415 Fax: (508) 653-6284
| Email: info@mathworks.com Web: http://www.mathworks.com
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ENDEVCO
e

MICRO MINIATURE

ACCELEROMETERS
Superior Designs, Total Quality

L e
L MODELS 22, 23
. World’s smallest sin-
gle axis and triaxial
= piezoelectric

P accelerometers
Actual size

M Lightweight (0.14 gm and 0.8 gm)
B Charge Mode Output, 0.4 pC/g
B Up to +350° F (+177° C)

rod

Actual size

e
MODEL 25A

Smallest piezoelectric
accelerometer with inte-
gral hybrid electronics

M Lightweight (0.2 gm),
Replaceable Leads

M Voltage Mode Output, 5 mV/g

B Optional Matching Triaxial
Mounting Block

T STt AT S e ]
/’& % MODELS
Actual snza/v 2250A,
2250AM1

Miniature accelerometers with
exceptional signal to noise ratio

B Lightweight (0.4 gm),
Replaceable Cable

M Voltage Mode Output, 10 mV/g

M Triaxial Version Available (2.5 gm)

s
MODEL 2222C

Industry standard

for low mass, low profile
piezoelectric accelerometer.

Actual size

B Lightweight (0.5 gm)
B Charge Mode Output, 1.4 pC/g
B Up to +350° F (+177°C)

ENDEVCO, the world’s leading
dynamic instrumentation supplier,
offers piezoelectric, piezoresistive,
variable capacitance transducers as
well as related signal conditioners
and calibration systems. Call our
Application Engineers at
1-800-982-6732 for details.

ENDEVCO 2

mAE ROSPACE

30700 Rancho Viejo Rd.
San Juan Capistrano, CA 92675

Tel: (714) 493-8181 Fax: (714) 661 7231

For More Information Write In No. 416

(continued from page 29)
National Security Agency 525
Ft. Meade, MD,

will highlight microelectronics, computing,
communications and networking, signal
processing and advanced mathematics
technologies.

National Space Society
Washington, DC

NSS is a non-profit membership organiza-
tion supporting space exploration and
development through public education,
political activism, local chapters, and publi-
cation of Ad Astra magazine.

National Technology
Transfer Center
Wheeling, WV

NTTC was created to assist the private sec-
tor in assessing the technology, knowledge,
and expertise located within the federal lab-
oratories. The center's services are free and
can be utilized by calling a toll-free number.

Naval Research

Laboratory 600
Washington, DC,

will exhibit R&D programs available for
licensing in the areas of advanced materi-
als, biomolecular engineering, chemical
processing, electronics, optics, sensors,
and information technology.

612

609

215

Paris, France,

will describe European technology transfer
networks established around Novespace
and will feature various technology catalogs.

Oak Ridge Centers for
Manufacturing Technology 400
Oak Ridge, TN

The ORCMT is a national industrial resource
for applied research, demonstration, fabri-
cation, development, prototyping, and
education.

Olympus America - Industrial
Fiberoptic Div.
Lake Success, NY,
will highlight remote visual inspection equip-
ment, including borescopes, fiberscopes,
and video imagescopes.

Optics Technology Inc.
Pittsford, NY

A designer and manufacturer of unique
optical and mechanical components and
assemblies, the company will highlight
close-tolerance miniature and subminiature
systems.

514

616

Orbital Sciences Corp. 608

Dulles, VA,

is a space technology company that designs
and manufactures a range of space-related
products and services, including launch
vehicles, spacecraft systems, and communi-
cations and information systems.

Palintest
Erlanger, KY,
manufactures high-quality portable water
testing instrumentation, including the
SA1000 scanning analyzer for measuring
lead within three minutes in the range from
2 to 100 pg/L.

629

Phillips Business
Information Inc.
Potomac, MD,

will present newsletters that arm readers
with business and marketing intelligence for
use in the high-tech niches of today and
tomorrow.

706

Powertronic Systems Inc. 316
New Orleans, LA

PSI has been a military/commercial electron-
ics design and manufacturing contractor, as
well as a reliability and maintainability soft-
ware vendor for over 15 years.

Princeton University
Plasma Physics Laboratory 403
Princeton, NJ

PUPPL will highlight fusion energy research
and plasma science technologies relative to
commercialization.

Proto Manufacturing
Oldcastle, Ontario,

will display the latest advancements in
automated, nondestructive test systems.

511

Society for the Advancement
of Material and Process
Engineering (SAMPE)

Coving, CA,

will offer literature on the 41st Intemational
SAMPE/Symposium at the Anaheim Con-
vention Center in Anaheim, CA, from March
25-28, 1996. The symposium will feature 200
papers and 300 exhibits on advanced materi-
als and manufacturing processes.

Sophia Systems and

Technology
San Jose, CA,

will demonstrate the CircuitWriter System,
an environmentally friendly, in-laboratory
machine for same-day fabrication of multi-
layer circuit boards. It accepts industry-
standard Gerber and NC drill files, and the
boards pass IPC Class 2 standards.

700

701
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Superior Products/
International Il Inc.
Kansas City, MO,

will display literature on Super Therm water-
based, insulative, fire-resistant paint that
withstands extreme temperatures and pro-
vides insulation equivalent to an R-19 or 6"
to 8" of batt insulation.

700

Technology Access 414

Novato, CA,

is a concise, independent, practical newslet-
ter of analysis and opportunities in technolo-
gy transfer, commercialization, defense con-
version, and policy that includes inventions
for all industries, contacts, and a free infor-
mation hotline.

Technology Transfer
Business Magazine
Vienna, VA,

is "the magazine for profitable partner-
ships,” published quarterly for strategic
planners in technology businesses.

627

Technology Transfer Society 428
Indianapolis, IN,

is a non-profit organization committed to
the professional development of individuals
and firms involved in technology commer-
cialization.

Thermo Electron Tecomet 438
Wilmington, MA,

will highlight specialized machining, me-
chanical subsystem assembly, fabrication,
and forging operations.

Thiokol 423

Brigham City, UT,
will highlight technologies developed in
internal R&D or DOD/NASA programs that
show potential for commercialization, new
propulsion concepts, or enhanced environ-
mental processes.

Tiodize Co.
Huntington Beach, CA,
will exhibit anti-corrosion coatings, solid film
lubricants, Teflon coatings, self-lubricating
composites, composite fastener products,
degreasers, hard anodize with Teflon, mold
releases, water-based coatings, and titani-
um anodize with no dimensional change.

508

University of
Wisconsin - Madison
Madison, WI

412
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Among the licensable technologies to be exhibited by NASA's Johnson Space Center is a small,
implantable Ventricle Assist Device (VAD) that helps weak hearts pump blood. Developed with the
Baylor College of Medicine, the VAD has only one moving part — an inducer/impeller that rotates

between 10,000-12,000 revolutions per minute.

US Air Force

Armstrong Laboratory
Brooks AFB, TX

The lab's activities include human-centered
technology in biodynamics, biocommunica-
tions, environics, occupational and environ-
mental health, directed energy bioeffects,
human engineering, and aerospace medicine.

US Air Force
Phillips Laboratory
Kirtland AFB, NM

118
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US Air Force

Science & Technology
Wright-Patterson AFB, OH,
will present the latest Air Force technologies
with applications in the medical, environ-
mental, information management, and edu-
cational fields; dual-use technologies; and
the Air Force tech transfer program.
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it, we can help you. Please call

The world’s broadest
line of thermal sensing
and control products.

When it comes to temperature sensing and temperature influencing,
absolutely no one can offer you as complete a system as ElImwood Sensors.
Worldwide capabilities. Local service. Custom engineering solutions.

No matter what you need, or when you need

1-800-ELMWOOD for more information.

l‘ 500 Narragansett Park Drive « Pawtucket, Rl 02861-4325, U.S.A. « Tel: 401-727-1300 « Fax: 401-728-5390

Elmwood

Sensors
Thermal Sensing and
Control Technology...Worldwide

For More Information Write In No. 446 35



US Army Armament
Research Development &
Engineering Center 435
Picatinny Arsenal, NJ

The US Amy ARDEC welcomes
interaction with industry, academia,
and other government agencies to
diversify its technology base.
Information about selected tech-
nologies, along with demonstra-
tions of one of ARDEC's premier
technologies, will be presented.

US Army Combat
Systems Test Activity 437
Aberdeen Proving Ground, MD

Combat Systems Test Activity's
world-class test instrumentation
includes digital data acquisition
systems and high-speed photog-
raphy, such as the color Hadland
camera.

US Army
Army Research Labs
Adelphi, MD,

consists of seven laboratories that
provide America's soldiers with
military, product-oriented, scientif-
ic research and advanced tech-
nologies. Research focuses on
electronics and power sources,
advanced materials and manufac-
turing processes, vehicle structures and
propulsion, sensors, weapons technology,
and human factors engineering.

Depariment of
427

US Army Tank-Automotive
Research, Development &
Engineering Center
(TARDEC)

National Automotive Center
Warren, Ml

The National Automotive Center is a dedi-
cated initiative set up by the US Army
TARDEC to foster technology transfer and
dual-use tank-automotive R&D among gov-
ernment, industry, and academia.

433

US Department of Agriculture
Agricu?tgrol Reseorcr'?
Service

Office of Technology Transfer
Beltsville, MD

USDA's Agricultural Research Service,
with 113 laboratories nationwide, offers
opportunities for small and large corpora-
tions. Information on technology transfer
programs and research projects will be
exhibited.
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The Savannah River Technology Center will demonstrate a software sys-
tem that enables robots to navigate independently and monitor their envi-
ronment—critical for hazardous work sites.

US Department of Energy Kansas
City Plant (AlliedSignal) 415
Kansas City, MO,

will present a wide spectrum of mechanical,
electrical/electronics, rubber, and plastic
manufacturing capabilities supporting pro-
totyping and product development for
commercialization.

US Department of Energy Office
of Clean Coal Technology 106
Gaithersburg, MD

The US DOE Clean Coal Technology
Demonstration Program is a $7.14 billion
cost-shared industry/government technolo-
gy development effort, demonstrating a
new generation of advanced coal-based
technologies, moving the most promising
into domestic and international market-
places.

US Department of Energy Office
of Technology Utilization 200
Washington, DC

The DOE's programs, laboratories, and
facilities seek mutually beneficial coopera-
tive R&D partnership and technology trans-
fer opportunities with US companies in
many scientific and technical fields.

US Department of Energy
O (Triodyne) 624
Niles, IL

To address the needs of the
DOE's Environmental Manage-
ment program, the Technology
Development program researches
new and innovative technologies
and works with other programs
within the DOE, other federal
agencies, national laboratories,
universities, and the commercial
sector to maximize research
efforts and ensure safe and effi-
cient cleanup of the nation's
nuclear weapons complex.

US Department of

the Interior, US Bureau
of Mines

Washington, DC,

will display results of federally-
funded mining, materials, water
resources, and other research
and information studies.

206

US Navy Best
Manufacturing
Practices

Center of Excellence
College Park, MD

The BMP Center of Excellence

operates under a cooperative
agreement with the Department of
Commerce's National Institute of Standards
& Technology and the University of
Maryland. BMP identifies the best practices
in US industry and promotes technology
transfer and information exchange.

US Navy Research, Development,
Test & Evaluation Labs 100
Ar|ington, VA

Eight Navy research, development, test, and
evaluation activities will be featured, includ-
ing laboratories from the Naval Air Warfare
Center, Naval Civil Engineering Laboratory,
Naval Command, Control and Ocean
Surveillance Center, Naval Medical Research
& Development Command, Naval Surface
Warfare Center, and Naval Undersea
Warfare Center.

809

US Navy SBIR Program 821
Arlington, VA

Supporting 31 science and technology
areas, the Navy SBIR Program gives small
businesses an opportunity to put their ideas

to work in Navy/DOD programs.
(continued on page 40)
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Just because

we make HP plotters so reliable doesn’t
mean we can't surprise you once in a while.

Now starting at

$2,395

HP DesignJet plotters are well
known for their crisp, clean print
quality. Are noted for their impres-
sive speed. And, of course, are
consistently applauded for their
reliability, backed by a next-day,
on-site service warranty. Now,
with two new models, we bring you
affordability. The HP DesignJet 230
offers D-size monochrome plot-

ting for only $2,395. And for $2,995,
the HP DesignJet 250C finally
puts color plotting within reach’
For an output sample or the
name of your local HP demo
dealer, visit us on the World
Wide Web at http:/www.hp.
com/info/9552.

Or, call 1-800-851-1170, Ext. 9552!

[ﬁﬂ HEWLETT®

PACKARD

For More Information Write In No. 502
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Yep, we're positive: For demanding technical applications,

we've yet to see anything outperform the new AlphaStation™

60O system. Nat from Sun. Or SGI. Or even HP's new

J-Class. It delivers our best performance ever in the ECAD/MCAD arenas.

And it trounces the SGI Indigo? running PTC'’s Pro/ ENGINEER.

A Our new PCl-based L-Series graphics accelerators

MD offer the fastest 3D performance in their price class. In fact,
1L RUN the astronomical graphics-crunching power of an

L1 AlphaStation 600 system is amazingly affordable. Check the data

yourself: Digital delivers industry-leading performance for less than our

THE NEW ALPHASTATION 600.
THE FASTEST EVER.

competitors charge for yesterday’s technology.

So if you're prepared to get more done in less time,

™
Eﬂﬂnnan for less money, take a second to call one of our Business Partners.

Or call us at 1-800-DIGITAL. And be sure to visit us on the World Wide

Web at http://www.digital.com. Or send e-mail to moreinfo@digital.com.

AAY

©1985 Digital Equipm on. Digital, tha DIGITAL logo snd AlphaStation &
0 g

of Digital Equipmant Corp. All other products are trademarks
or registerad trademarks respective companies. ‘Based on Digitsl's inter

Timings are geometric means. Details available upon request




THE NEXT
GENERATION

Switching
System Controls

To answer the avionic control needs
of the aircraft and space vehicles
that will propel us into the 21st
century, Janco has engineered a
new generation of switching
systems that takes the high ground
in longevity, simplicity, efficiency,
and survivability. If you'd like to
learn how to best orchestrate
multiple switching and related
electromechanical functions while
decreasing component count,
weight, and overall system size --
contact the engineers at Janco today
for more information and a free
brochure.

3111 Winona Avenue, Burbank, CA 91508
Phone: (818) 846-1800

For More Information Write In No. 417

‘

(continued from page 36)

Van Nostrand Reinhold
New York, NY,

publishes solution-oriented books for profes-
sionals in all industries, focusing on emerging
strategies for competitive companies in the
information age. Topics include information,
environmental, biomedical, manufacturing,
and imaging technology, with feature titles
such as: Cheryl Currid's Guide to Business
Technology, Cyberstrategies, and Global
Advantage on the Internet.

805

Vector Fields Inc. 342

Aurora, IL,

will exhibit 2D/3D electromagnetic design
software and finite element-based software
to optimize design of electrical equipment.
Products include OPERA-3D (TOSCA/
ELEKTRA/SOPRANO and SCALA), OPERA
2D, and PC-OPERA.

Westinghouse - Savannah
River Company

Aiken, SC

Developing real solutions to real problems is
the role of the Savannah River Technology
Center, the Savannah River Site's applied
research and development laboratory.

709

SBIR PAVILION

The following companies have received
Small Business Innovation Research (SBIR)
program grants from federal laboratories or
government agencies to support the devel-
opment of their technological innovations.
These companies will be featured in a spe-
cial area of the exhibit hall.

Advanced Modular Power
Systems Inc.

Ann Arbor, M|

The company will present:

esthe Alkali Metal Thermal-to-Electric
Converter (AMTEC) for converting heat
directly into electricity in applications such
as space and remote site power, self-pow-
ered appliances, co-generation, and hybrid
electric vehicles.

* an automated in-vivo injection and sam-
pling workstation for administering test
agents in-vivo, obtaining samples, and
preparing samples for analysis using a pre-
programmed robotic system.

Advanced Refracto
Technologies Inc. (/{{T)

Buffalo, NY

ART will highlight DYLYN™ diamond-like,
tailorable, nanocomposite thin-film coatings

that provide wear resistance and adhe-
sion to metals, ceramics, and plastics.
Applications include components requiring
corrosion/erosion resistance in the automo-
bile, medical, and marine industries; and
microelectronic components requiring pro-
tection from moisture, chemicals, and ultra-
violet radiation.

lied Material
T):gﬁnologies Inc.

Honeywell Satellite Systems Operation
Santa Ana, CA,

is developing the Control Moment Gyro
(CMG) for pointing and attitude control sys-
tems in small spacecraft that require light-
weight components. The CMG uses
Discontinuously Reinforced Aluminum
(DRA), a machinable composite material.

Eltron Research Inc.
Boulder, CO

Ceramic Membrane Reactor (CMR) tech-
nology promotes partial oxidation reaction
of natural gas to produce synthesis gas in
applications such as producing higher
olefins and liquid fuels, on-site carbon
monoxide production as a chemical feed-
stock, and reduction/removal of toxic emis-
sions from power generation and chemicals
processing.

Irvine Sensors Corp.
Costa Mesa, CA,

will exhibit the Serial Infrared Communica-
tions (SIRComm™) Receiver that enables
infrared wireless point-to-point communica-
tion and data transfer between computers,
electronic organizers, printers, and other
electronic devices that have compatible
ports. The SIR2 version is a dual-voltage,
low-power analog IC that was commercial-
ized this year.

Martek Biosciences Corp.
Columbia, MD

Docosahexaenoic acid (DHA) is a long-
chain, polyunsaturated fatty acid believed
to be associated with mental and visual
development in infants. Martek has identi-
fied strains of microorganisms which pro-
duce oils rich in DHA (and arachidonic
acid/ARA) and blended them into a mixture
known as Formulaid®. Five companies have
signed licensing agreements to include
Formulaid in their infant formulas.

Material & Electrochemical
Research (MER) Corp.

Tucson, AZ,

will highlight carbon-carbon composites for
engine components, gas storage on
fullerenes, and fullerene nanostructures for
lithium battery electrodes.
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Merritt Systems Inc.
Merritt Island, FL

MSI has developed a whole-arm obstacle-
sensing system for use on articulated robot
manipulators that uses a flexible sensor skin
with space sockets and up to 1000 smart
sensor modules. The skin provides power
distribution and fault tolerant communica-
tion between a PC controller and the sensor
modules, and can be cut to fit most robots.

Natural Fibers Corp.
Ogallala, NE

Syriaca (also known as common milkweed)
has been commercialized using proprietary
seed and production technology. The com-
pany processes harvested pods in patent-
ed processing equipment to produce syria-
ca raw materials for the manufacture of
Ogallala Down comforters, pillows, and
other syriaca floss products.

Product Develo Xment
Assistance (PDA) Inc.
Midlothian, VA,

will highlight its patented Electrically
Enhanced Filtration (EEF) technology that
uses a high-flow, low-pressure-drop filter
that is electrostatically enhanced to high
efficiency, while retaining the low-pressure
drop and advantages of the base filter
material. The technology kills bacteria and
is designed for use in cleanrooms and other
contamination-sensitive environments.

Ribbon Technology Corp.
Gahanna, OH

RibTec has developed a method of direct
casting to produce titanium aluminide-a
critical material for the development of air-
craft and space vehicles-in strip foil form. In
foil form, the material can be fabricated
using honeycomb cores and foil face sheets
to provide lightweight structural compo-
nents used in turbine engines, rocket
engines, and other structural applications.

Silicon Mountain Design Inc.
Colorado Springs, CO,

will present a multiple output silicon/GaAs
hybrid imaging device.

Stress Photonics Inc.
Madison, Wi,

will exhibit the DeltaTherm 1000 infrared
camera system that "sees" stress in a
structure caused by dynamic loading.
Based on the Thermoelastic Effect, the
camera uses infrared detectors to sense
slight temperature changes that occur
when a structure is stressed.

Transcience Associates Inc.
Evanston, IL,

will display the MicroFlo™ rubber-geared
pump at the heart of a robotic pipettor/dis-
penser system for loading and dosing of
microliter volumes into multiwell micro-
plates. The gear pump eliminates the roller
bearing, clamps, and plastic tubing neces-
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: ARROW
ELECTRONICS INC.
MTI-SYSTEMS
DIVISION
800-645-6530

AVNET -COMPUTER
800-442-8638

GATES/ARROW
DISTRIBUTORS
800-447-5270

HALL-MARK

COMPUTER

PRODUCTS
800-927-3454

INTELLIGENT
ELECTRONICS
800-800-4827

PIONEER
800-227-1693

TECH DATA
CORPORATION
800-237-8931

TOTAL-TEC
SYSTEMS, INC.
800-634-2588

WYLE

COMPUTER PRODUCTS

800-332-6995




The Hitachi KP-M1 is the black and white
camera of choice for hundreds of machine vision and
other imaging applications. Why? Its 2/3" CCD provides
410,000 pixels of information. The camera also features
gamma correction, AGC, electronic shutter, restart/reset,
internal/external sync and field/frame integration. The
KP-M1 is designed to withstand high vibration and shock
and is available in a square pixel version as well. Call for
a demonstration.

=== Hjtachi Denshi America, Ltd.

A New York 516-921-7200 A Atlanta 404-242-3636 A Chicago 708-250-8050
A Los Angeles 310-328-6116 A Dallas 817-488-4528 A Canada 416-299-5900

For More Information Write In No. 405

Thinking of using metal, plastic, or

» woven fiber for filtration, diffusion, vent-
ing, fluidizing or dispersing applications?
Think porous ceramics instead. Porous
ceramics offer well-defined holes for uni-
form, fine bubble diffusion, plus perme-
ability, durability, superior aeration capa-
bilities, and greater mechanical strength
than any other material. Then check out
Filtros. Call Dick at 1-800-633-2143
for a FREE design consultation. Ferro
Corporation, Filtros Plant, P.O. Box 389,
East Rochester, NY 14445.

@ FERRO.

42 For More Information Write In No. 406

sary to produce the peristaltic action that
results in fluid flow.

TRICOR Systems Inc.

Elgin, IL

TRICOR developed the TSI-151A Airborne
Surveillance Imaging System (ASIS) to pro-
vide the US Navy with the capability to per-
form long-range, EO surveillance of coastal
installations and surface vessels beyond
the threat range. The system incorporates
commercial, off-the-shelf components.

Triton Systems Inc.
Chelmsford, MA

Six products based on a new class of poly-
mers developed at NASA Langley called
poly(arylene ether benzimidazole)s, or
PAEBI, are currently under development by
Triton. The polymers exhibit a combination
of properties—including resistance to
atomic oxygen erosion—that make them
useful in space, electronics, and high-pres-
sure liquid separation applications.

Unitech Research Inc.
Madison, WI

VideoTact is a graphical computer user
interface for the blind that consists of an
abdominally-worn electrode array and a
computer hardware/software interface. The
system provides access by blind computer
users to computer graphics information.

Virtual Worlds Inc.
Rolling Meadows, IL,

will present the Driving Performance Analysis
System, a virtual-reality driving-world simula-
tor that tests the information-processing
capabilities of the driver by simulating on-road
driving through field-of-view driving scenes. A
steering wheel and other driver input interac-
tively control the images displayed as the car
moves. The simulator provides a digital
record of the driver's responses.

The US Navy's SBIR exhibit will showcase a vari-
ety of novel products developed by small busi-
nesses, including the first integrated CAD system
for the analysis, design, rapid prototyping, and
manufacture of MEM devices and ICs (developed
by Intellisense Corp.).
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Gas-Sensing Flip-Flop
Circuits

New gas-sensing detectors are being
developed that discriminate among dif-

New Product Ideas

ferent gas species. Potential applications
include monitoring homes and industrial
facilities against dangerous gases, envi-
ronmental monitoring, and chemical pro-
cessing. (See page 48.)

IF YOU THINK YOU CAN'T SEAL IT,
YOU HAVEN'T TRIED

PNEUMA-SEAL

Pneuma-Seal is an inflatable gasket that when pressurized with
air, fills the gaps between surfaces, even hard-to-seal uneven
surfaces. And when deflated, Pneuma-Seal quickly retracts to

prevent interference when opening and closing a door or cover.

You can use Pneuma-Seal as an effective barrier against
pressure differentials and to seal out water, dust, gas, chem-
icals, noise and other contaminants.
Pneuma-Seal is particularly suitable for:
Large enclosures where it is uneconomical to machine the
entire sealing surface
Uneven fabrications where traditional compression gaskets
or latches are ineffective
Horizontal or vertical sliding doors or covers that would
tend to drag on and abrade conventional seals
Hinged doors where flush thresholds are required

Typical applications include:

Processing equipment: chemical, food, textile, pharmaceu-

ticals, dryers, ovens and where rapid sealing and unsealing

are required

Pollution control: sound attenuation, hopper seals

Laboratory facilities: test equipment, clean rooms

Transportation: military vehicles, aircraft, shipboard, mass

transit doors and hatches

Construction: special purpose doors, flood protection
Pneuma-Seal is available in a wide range of profiles, with
fabric reinforcing where applicable, and in a variety of rubber

and silicone compounds to meet harsh environmental conditions.

Pneuma-Seal is furnished complete, ready to install as
continuous loops, strips, rectangles, or other shapes to your
specified dimensional requirements.

To obtain a complimentary copy of our designer’s handbook, engineering
assistance or to have a Presray representative contact you, please call us at any of

the following telephone numbers:

(914) 855-1220
FAX: (914) 855-1139

PRESRAY

Presray Corporation
159 Charles Colman Boulevard, Pawling, NY 12564

YOU MAY ALSO CONTACT US BY CIRCLING THE |
RESPONSE NUMBER INDICATED BELOW. |

Telex: 646720
West Coast: (714) 751-2993

For More Information Write In No. 411

New Product Ideas are justa in the appropriate the TSP referenced at the
few of the many innovations section in this issue. If you end of the full-length article
described in this issue of NASA are interested in developing a or by writing the Commercial
Tech Briefs and having product from these or other Technology Office of the
promising commercial NASA innovations, you can sponsoring NASA center
applications. Each is discussed receive further technical (see page 14).

further on the referenced page information by requesting

Brake Stops Both Rotation
and Translation

The new brake is fast and convenient.
A single actuator energizes the braking
actions against both rotation and transla-
tion. Developed originally to position
model aircraft in wind tunnels, the brake,
for example, can be adapted to cameras
on tripods. (See page 114.)

Polyimides Made From
PDMDA

A greater degree of transparency and
lower dielectric constants make these
polyimides more suitable in electronic
and optical applications; e.g., as insulat-
ing materials on wires and protective
films on solar photovoltaic cells.

(See page 90.)

Electronic Ambient-
Temperature Recorder

Developed originally for recording tem-
peratures of instruments and life-science
experiments in space or at high altitudes,
this unit can be used, for example, to
record the storage temperature of perish-
ables over extended periods of time to
indicate possible spoilage.

(See page 58.)

Ultra-High-Density
Ferroelectric Memories

The proposed memory devices would
use thin dielectric fims to store data in
the form of electric polarization. Storage
capacity in an all-optical version would
approach 1 terrabit/cm? an optoelec-
tronic version is expected to exceed 1
gigabit/cm?. Operating life is estimated to
be 10 years. (See page 60.)

Portable Immune-
Assessment System

Incorporating a few specific fluores-
cent reagents, this system can identify
immune-cell dysfunction, toxic sub-
stances, buildup of microbial antigens, or
microbial growth. The system can make
immediate onsite evaluation of a per-
son's health or contamination of the envi-
ronment. (See page 121.)
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FROM
SUPERCOMPUTER

Take the power of CFD
into your own hands, the

accomplished through con-

tinuous development and

way you work, where you application. The results:
work — at your own desk! CFD2000™,

wnessewetrnin (OFD) SOLUTIONS oo soces i om

of CFD2000 can meet you on puter memory and computer

almost any platform: your PC, speed, in conjunction with
your workstation, or your L W. CFD2000's™ revolutionary ad-
supercomputer. vances in numerical meth-

Now, computer simu- ods and user interface
lations of physical processes graphics tools , provide an
involving fluid dynamics enabling technology for
coupled with heat transfer designers and analysts
can be performed on your who are addressing real
desktop. With CFD2000™, problems in engineering
full 3D viscous Navier— mechanics.
Stokes flow — once Equip yourself with
achievable only via the the tools that make engi-

supercomputer — is at your neering solutions flow. Call

fingertips. your Adaptive Technical

As a leader in compu- Sales Engineer today to

tational fluid dynamics for over 20 find out how to solve your design

&
4da tlve challenges using computational
-/ ™ fluid dynamics.
RESEARCH

a Division of
Pacific-Sierra Research Corporation

years, Adaptive delivers software with

advanced simulation capabilities,

“Adapt or Die.”

205 ¢ 830 © 2620 4960 Corporate Drive, Suite 100-A * Huntsville, Alabama 35805, US A + FAX 205 830 + 2628

For More Information Write In No. 524



j @ Special Focus: Sensors

Fiber-Optic/Photoelastic Flow Sensors

Simple, rugged, lightweight transducers detect periodic vortices.

Lewis Research Center, Cleveland, Ohio

Fiber-optic-coupled transducers are
being developed to measure flows over
wide dynamic ranges and over wide
temperature ranges in severe environ-
ments. They could be used, for exam-
ple, to measure flows of fuel in
advanced aircraft engines. The feasibil-
ity of these sensors has been demon-
strated in tests of a prototype sensor in
water flowing at various temperatures
and speeds. Fiber-optic-coupled flow
transducers are particularly attractive
for aircraft applications because optical
fibers are compact, are lightweight,
and make possible the transmission of
sensor signals at high rates with immu-
nity from electromagnetic interference
at suboptical frequencies.

The developmental flow sensors can
be designed to exploit fully the rugged-
ness of fiber optics: unlike in some other
sensor systems with fiber-optic cou-
pling, there are no delicate electronic
components at the transducer locations
because the principle of operation of
these flow sensors does not involve
optical-to-electronic or electronic-to-
optical conversions within the flow trans-
ducers. Instead, these sensors utilize
optical-to-optical conversion via the
photoelastic effect.

The developmental sensors are based
partly on the established concept of the
vortex-shedding flow sensor: A bluff
body — typically a rod — is placed in the
stream to be measured, oriented trans-
versely to the direction of flow. Vortices
form on the downstream side of the
body. At any speed within a wide range
of speeds, the vortices detach alternate-
ly from opposite downstream edges or
corners of the body in a regular series
and travel downstream in what is called
a “Karman vortex street.” The vortices
can be sensed at a location close to and
downstream of the bluff body by use of
a rod equipped with a strain sensor to
measure the periodic load applied to the
rod by the passing vortices. The fre-
quency of passage of the vortices is
directly proportional to the speed of flow,
the factor of proportionality being a func-
tion of the density and viscosity of the
fluid and thus a function of temperature.

46

In a transducer of the present type,
the downstream sensing rod (see fig-
ure) is made of a transparent material.
Light from a light-emitting diode or other
source is brought in by an input optical
fiber, is focused by a lens, and passes
through a polarizer. The linearly polar-
ized light that emerges from the polariz-
er passes through the rod at a location
near its clamped end, where the bend-
ing stress induced by the passing vor-
tices is greatest. After emerging from
the rod, the light impinges on a second
polarizer (analyzer) with polarization per-
pendicular to that of the first polarizer.
The portion of light that survives pas-
sage through the analyzer enters an out-
put bundle of optical fibers, which trans-

light passing through, so that some of
the light becomes polarized along the
polarization axis of the analyzer, giving
rise to an increase in light transmitted to
the photodetector. The optical power
that passes through to the photodetec-
tor is proportional to [sin(ko)]’, where o
is the stress in the rod and k is a con-
stant of proportionality that depends on
the rod material.

The fundamental frequency of fluctua-
tion of the photodetector output is thus
proportional to the rate of flow. Signal-
processing circuitry connected to the
photodetector measures this frequency.
The frequency reading can be digitized
and processed, along with an ancillary
temperature reading, by an algorithm

Input Optical Fiber
Lens
Polarizer
—_
Light From
Source

Analyzer
Output Bundle of
Optical Fibers
Transparent =t
Rod Light to
Photodetector

The Transparent Rod Is Stressed by passing vortices shed by an upstream body. The stress
in the rod is measured via the photoelastic effect. The frequency of fluctuation light traveling
to the photodetector is proportional to the vortex-passage frequency.

mits the light to a photodetector.

In the absence of stress in the rod,
the polarization of light is not changed
by passage through the rod; the light
incident on the analyzer remains polar-
ized perpendicularly to the polarization
axis of the analyzer and consequently
little or no light passes through the ana-
lyzer. When the rod is stressed, the pho-
toelastic effect in the rod material caus-
es a change in the polarization of the

that corrects for the effect of tempera-
ture on the factor of proportionality
between the vortex-passage frequency
and the rate of flow.

This work was done by Laurence N.
Wesson, and Nellie L. Cabato of Aurora
Optics, Inc., and Edward F. Brooks, pri-
vate consultant, for Lewis Research
Center. For further information, write in
77 on the TSP Request Card. LEW-15536
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Q Embedded Temperature-Change Sensors
These sensors could help to prevent overheating of electronic components.
NASA’s Jet Propulsion Laboratory, Pasadena, California

Transducers sensitive to rates of
change of temperature would be
embedded in integrated circuits and dis-
crete electronic components that could
be damaged by overheating, according
to a proposal. These temperature-
change sensors would be used to
detect the onset of rapid heating and to
trigger shutoffs of power or other cor-
rective actions before temperatures
could rise beyond safe limits (see figure).
In comparison with older electronic tem-
perature sensors that operate at the
system and circuit-board levels, these
sensors would respond faster and more
reliably to incipient overheating because
they would be in direct thermal contact
with the vulnerable circuit elements.

The proposed sensors would be low-
thermal-inertia, microscopic capacitors,
the dielectric layers of which would be
thin films of such perovskite materials as
lead lanthanum zirconate titanate.
These materials are ferroelectric and
they exhibit the pyroelectric effect,
meaning that a capacitor made with
such a material generates a voltage pro-
portional to the rate of change of tem-
perature. The temperature-change sen-
sors and the associated corrective or
safety-shutdown circuitry could be fabri-
cated directly on silicon integrated-cir-
cuit chips, along with the circuits to be
protected against overheating: the inte-
gration of the sensing and protective cir-
cuitry with the other circuitry should
result in a significant reduction in the
overall area and power consumption of
integrated circuits.

This work was done by Sarita
Thakoor, Anil Thakoor, and Dan Karmon
of Caltech for NASA’s Jet Propulsion
Laboratory. For further information,
write in 44 on the TSP Request Card.

In accordance with Public Law 96-
517, the contractor has elected to retain
title to this invention. Inquiries concern-
ing rights for its commercial use should

be addressed to:
William T. Callaghan, Manager
Technology Commercialization
JPL-301-350
4800 Oak Grove Drive
Pasadena, CA 91109
Refer to NPO-19405, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.

Temperature

Maximum Allowable Temperature

Faulty Condition
(Thermal Runaway)

Normal Operating Temperature

Time
THERMAL RUNAWAY IN ABSENCE OF CORRECTION

T

Maximum Allowable Temperature

Normal Operating Temperature

Time
THERMAL RUNAWAY STOPPED BY CORRECTION
IN RESPONSE TO INITIAL TEMPERATURE RISE

Thermal Runaway in a typical power semiconductor device is a regenerative self-heating
effect that can quickly lead to overheating and destructive loss if not interrupted. A tempera-
ture-change sensor embedded in the device would respond to the initial temperature rise by
generating a signal that would trigger corrective action to prevent damage to the device.

@ Gas-Sensing Flip-Flop Circuits
The voltages of metastable states would vary with exposures of gas-sensitive resistors.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

Gas-sensing integrated circuits that
consist largely of modified static ran-
dom-access memories (SRAMs) are
undergoing development, building on
experience gained in the use of modified
SRAMs as radiation sensors. Each
SRAM memory cell includes a flip-flop
circuit; these sensors exploit a
metastable state that lies between the
two stable states (corresponding to
binary logic states) of a flip-flop circuit.

The operation of a gas sensor of this
type is based on the fact that the voltage
of the metastable state at a suitably

48

chosen node of a flip-flop circuit
depends on the value of a resistor in the
circuit. This resistor could be designed
and fabricated so that its resistance
would vary with the amount of a select-
ed gas that it had absorbed or adsorbed
from the atmosphere. Inasmuch as the
absorbed or adsorbed amount would be
related to the concentration of the gas in
the atmosphere, the voltage of the
metastable state would be indicative of
this concentration.

A gas-sensing resistor could be fabri-
cated as a pair of interdigitated metal

electrodes in contact with a film of sens-
ing material. Candidate sensing materi-
als include doped tin dioxide and both
metal-substituted and metal-free phtha-
locyanines. The electronic properties of
these materials have been well charac-
terized; these materials have been found
to be suitable for detection of, and dis-
crimination among, a number of gas
species, including O,, CO, CO,, CH,,
NO, NO,, H,0, NH3, and NoH,.

The figure shows a typical comple-
mentary metal oxide/semiconductor
(CMOS) modified SRAM cell designed

NASA Tech Briefs, September 1995
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according to this concept. The gas-sens-
ing resistor (Rs,s) would be connected
between one of the inverters of the flip-
flop and a power supply of constant volt-
age Vip. The other inverter would be con-
nected to a source of variable offset volt-
age (V,). The voltage of the metastable
state would be determined by varying and
measuring V, and noting the value of V, at
which the circuit flipped spontaneously
from one logic state to another.

In principle, a gas sensor could contain
a single flip-flop circuit. However, the use
of a SRAM instead of a single flip-flop
would make it possible to take advan-
tage of the statistical distribution of
metastable-state voltages among the
numerous memory cells. This would be
accomplished by operating in either of
two modes. In one mode, V, would be
varied to obtain a spontaneous-flip curve
(a plot of the number of cells that have
fipped as V, was lowered from an initial
value to a present value). The parameters
of the spontaneous-flip curve would
depend on the statistical distribution of
Rq.s values and of other circuit parame-
ters; the parameters of the spontaneous-
flip curve could therefore be related to the
concentration of gas via the dependence
of the R Values on this concentration.
The other operating mode would be based

Word Line Vo

s

—

-

}_

_‘

Bit Line é

Bit Line

The Value of Ry, Would Vary with the amount of gas it had absorbed or adsorbed, giving
rise to a corresponding variation in the value of V, at which the logic state of the circuit would

flip spontaneously.

on similar concepts, but in this mode, V,
would be held constant and the number of
flipped cells would be counted and related
to the concentration of gas.

Another advantage of the use of mod-
ified CMOS SRAMs is that signal-detect-
ing circuits and analog-to-digital convert-
ers can be incorporated into the flip-flop
or memory cells to provide digital outputs
that can be utilized readily by a comput-

er. Furthermore, the modified RAMs can
be made by conventional CMOS fabrica-
tion techniques, with simple addition of
the gas-sensing resistors.

This work was done by Martin G.
Buehler, Brent R. Blaes, Roger Williams,
and Margaret A. Ryan of Caltech for
NASA’s Jet Propulsion Laboratory.
For further information, write in 42 on
the TSP Request Card. NPO-19389
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Light Sources

Transverse polarization would increase sensitivity.
Langley Research Center, Hampton, Virginia

The chemiluminescent and/or fluores-
cent molecules in optical-fiber fluorosen-
sors would preferably be oriented with
their light-emitting dipoles along the
transverse axis, according to a proposal.
In comparison with an otherwise identi-
cal optical-fiber fluorosensor in which the
same number of dipoles were oriented

randomly, a sensor of the proposed type
would capture a greater fraction of the
chemiluminescence or fluorescence and
transmit it to a photodetector; that is, it
would be more sensitive.

The basic principles of optical-fiber
fluorosensors were described in “Making
Optical-Fiber Chemical Sensors More

Here's all the “tooling up” you

need to build strong enclosures

to your own specs: An ordinary
mallet and a few wrenches.
AMCO's 6061-T6 High Strength
Aluminum Framing System does the
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range of applications.
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Optical-Fiber Fluorosensors With Polarized

Sensitive” (LAR-14525), NASA Tech
Briefs, Vol. 17, No. 3 (March 1993), page
77; “Improved Optical-Fiber Chemical
Sensors” (LAR-14607), Laser Tech
Briefs, Vol. 2, No. 2 (Spring 1994), page
61; and “Improved Optical-Fiber
Temperature Sensors” (LAR-14647),
Laser Tech Briefs, Vol. 1, No. 1 (Septem-
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Figure 1. This Optical-Fiber Fluorosensor
would contain radiating dipoles oriented
along an axis perpendicular to the cylindrical
axis. In other respects, it would be similar to
prior optical-fiber fluorosensors in which the
dipoles are oriented randomly.
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ber 1993), page 54. As explained in more
detail in those articles, a typical optical-
fiber fluorosensor would include a sens-
ing length in which the cladding or the
core of the fiber would contain molecules
that fluoresce or chemiluminesce in the
presence of a substance to be detected
or would contain molecules that change
their fluorescence with different tempera-
tures. For cladding sources, part of the
fluorescence, chemiluminescence, or
phosphorescence would be coupled, via
the evanescent-wave interaction, into the
core and transmitted along the core to a
photodetector.

Figure 1 shows the proposed optical-
fiber fluorosensor with transversely orient-
ed dipoles. As in the case of randomly ori-
ented dipoles, illumination to excite fluo-
rescence could be supplied from the side
or by injection along the core with evanes-
cent-wave absorption by the cladding.

For the purpose of comparison among
different designs, a principal figure of
merit is the power efficiency, which is the
ratio between the power of the light cap-
tured by the core toward the photodetec-
tor and the total power of light emitted by
the dipoles (which is the sum of the
power radiated away by the fiber and the
power captured by the core in both direc-
tions). The power efficiency can be calcu-
lated by using the exact field solution of
an optical fiber and solved for given dis-

0.30
| Dipoles
Oriented
Randomly
0.20 -
§ Dipoles
o Oriented Dipoles
S —  Transversely Oriented
w Longitudinally
% 0.10 |- Notes:
1.2na /A =50,
where a = radius of core
| and A = wavelength.
2. Index of refraction of
cladding = 1.
0.00 | | | L |
1.00 1.80 260
Index of Refraction of Core =

Figure 2. The Power Efficiency of an optical-fiber fluorosensor was calculated by using the

exact field solution of an optical fiber.

tribution of radiating dipoles. As shown in
the example of Figure 2, the calculated
power efficiency is greater when the
dipoles are oriented transversely.

This work was done by Claudio O.
Egalon of Analytical Services and Mater-
ials, Inc., and Robert S. Rogowski of
Langley Research Center. For further

information, write in 163 on the TSP
Request Card.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Patent Counsel,
Langley Research Center; (804) 864-9260.
Refer to LAR-14652.

Measuring Thicknesses With In Situ

Ultrasonic Transducers
Ultrasonic transducers would be semipermanently attached to a workpiece.
Marshall Space Flight Center, Alabama

Several pulsed ultrasonic transducers
would be attached to a workpiece for
measurement of changes in the thick-
nesses of the workpiece at the trans-
ducer locations during grinding and pol-
ishing, according to a proposal. Once
attached, each transducer would
remain attached at its original position
until all grinding and polishing opera-
tions were complete.

In a typical application, the workpiece
would be a glass or ceramic blank des-
tined to become a component of an
optical system. Heretofore, it has been
common practice to measure thick-
nesses of such a workpiece at different
positions by use of a single ultrasonic
transducer, which is placed on the
workpiece at each measurement loca-
tion in sequence. The nonrepeatability of
placement inherent in this practice has

(continued on page 56)
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Figure 1. Each Ultrasonic Transducer would be
styrene delay line, which would be cemented to
conductive adhesive.

attached mechanically to a commercial poly-
the workpiece with a thin film of acoustically
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(continued from page 53)

been a source of large errors in thickness
measurements. By using several trans-
ducers and cementing them at the mea-
surement positions (see Figure 1), one
would eliminate placement errors.

Figure 2 illustrates a computer-con-
trolled ultrasonic measurement system
that would implement this concept. The
ultrasonic transducers would be con-
nected via a multiplexer to a commercial

ultrasonic-testing circuit. Under comput-
er control, the multiplexer would connect
the transducers to the instrument in
seguence. The ultrasonic-testing circuit
would thus produce thickness readings
for the various transducer locations in
seqguence, and these readings would be
sent to the computer.

Such a system was implemented for
the grinding and polishing of the AXAF

mirror elements. Eight sites per optic
were multiplexed. The average rms
repeatability was 0.19 pm, about 10 parts
per million for the thicknesses measured.

This work was done by Daniel E. Dunn
and Joseph R. Cerino of Hughes
Danbury Optical Systems, Inc., for
Marshall Space Flight Center. For fur-
ther information, write in 81 on the TSP
Request Card. MFS-28892
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Figure 2. The Computer-Controlled Ultrasonic Testing System would take readings via the semipermanently bonded ultrasonic transducers
and map out changes in the thickness of the workpiece.
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Electronic Ambient-Temperature Recorder
Data are logged in an electronic memory for later display on a computer.

Ames Research Center, Moffett Field, California

An electronic temperature-recording
unit stores data in its internal memory
for later readout. It records tempera-
tures from -40 to +60 °C at intervals
that range from 1.875 to 15 minutes.
With all four of its data channels operat-
ing at 1.875-minute intervals, the
recorder can store at least 10 days’
data. For only one channel at 15-minute
intervals, the capacity extends to up to
342 days’ data. Two lithium cells can
supply power to the unit for about 2
years (although the conservatively rated
replacement interval is 1 year).

The unit was developed for recording
temperatures of instruments and life-sci-
ence experiments on satellites, the
space shuttle, and high-altitude aircraft.
It is adaptable to such terrestrial uses as
recording temperatures of perishable

times. It can be placed directly in the
environment it is to monitor.

The unit (see figure) is light and com-
pact: it weighs 135 grams and is housed in
a 23- by 41- by 86-milimeter case.
Connectors on the front of the housing
accept as many as four temperature
probes, one for each data channel. In addi-
tion, an internal sensor measures the
ambient temperature; it can be used as
input for channel 1. Switches inside the
case are used to select the measurement
interval and the number of active channels.

Temperature readings are digitized to 8
bits and stored in a 32 KB random-
access memory (RAM). The data are read
out by a desktop computer, which
processes them for display in tabular and
graphical form. The RAM is then reset for
further measurements.

tion, an input analog section, and an
analog-to-digital converter (ADC). The
major components of these sections
are low-power complementary metal
oxide/semiconductor (CMOS) integrated
circuits. To conserve energy, the input
analog section and the ADC, which draw
7 mA, are switched on only during mea-
surement. The other ICs and the RAM
draw about 30 pA in standby mode
between measurements.

The measurement temperature range
can be changed by changing offset and
feedback resistors. The narrower the
range, the finer the resolution. For the
design range, which is 100 °C wide, the
resolution is 0.4 °C.

This work was done by Larry Russell
and William Barrows of Ames Research
Center. For further information, write in

goods during transportation and of In addition to the RAM, the unit con- 70 on the TSP Request Card.
other systems or processes over long tains an oscillator/counter timing sec- ARC-13220
Case
Internal/External-
Sensor Switch

Reset Switch

Measurement-
Interval Switch - probes-Selection
(Active-Channel)

Switch

Computer-Interface
Connector

for Channel 1

Front Panel

% Probe Connectors

Internal Sensor (Hidden
Inside Front Panel)

&

Lithium Cells and Circuitry are on a board in the instrument housing. The board can be withdrawn for setting of switches. Probe connectors

are accessible from the front of the housing.
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System Description:

The Infrared Engine uses our full television resolution 640 X 480 pixel
Platinum Silicide (PtSi) MOS IRFPA mounted in a Stirling cycle cooled
Dewar, with a f/1.5 baffled cold shield, and a cooled optical filter. The
engine has complete drive and analog video electronics.

The Infrared Engine is extremely compact for use on gimbal systems anc
provides analog video at RS170 scan rates. A key capability is the eight IRFPA
operating integration modes that can be selected for electronic shuttering (o
an option can be added that will allow higher frame rate operation).

Technical Characteristics

640 X 480 Pixel PtSi FPA

* 24 (H) X 24 (V) micron pixels

* 50% fill factor

* No blooming, no lag, no transfer smear

* 3-5 um spectral band

* NEDT = 0.15 (typical)
Cool Down Time: 12 minutes to first image
Outputs:

* Non-composite RS170 video

¢ Composite sync

e Linesync

e Vertical blanking

e Pixel clock

e FPA temperature voltage output
Controls:

¢ Commandable integration time (631s to 33ms)
Dimensions (mm)

e Camera head 77.72 (H) X 64.0 (W) X 156.72 (L)

* Electronics Box 23.88 (H) X 87.12 (W) X 116.08 (L)
Total weight: 1.2 kg

Applications

* Air to air/ground target tracking

e Personnel perimeter control

e Ground vehicle observation platform
* Industrial temperature measurement

Environmental Operating Conditions
(Design Objectives)

* Temperature: -30°C to 60°C
» Performs within specification under typical random
vibration environment of 6G (rms)

Options

e Frame-rate to 1KHz
* 12-bit video processor

s
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The David Sarnoff Research Center reserves the right to change these specifications without notice
©Copyright 1994 David Sarnoff Research Center. All Rights Reserved
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Ultra-High-Density Ferroelectric Memories
Features would include fast input and output via optical fibers.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

Memory devices of a proposed type
would include thin ferroelectric films in
which data would be stored in the form
of electric polarization. Assuming that
one datum could be stored in a region
as small as a polarization domain, the
sizes of such domains would impose
the upper limits on achievable storage
densities. These limits would approach
1 terabit/cm’ in all-optical versions of
these ferroelectric memories and
would exceed 1 gigabit/cm® in opto-
electronic versions. These memories
are expected to exhibit operational lives
of about 10 years, input/output times of
about 10 ns, and fatigue lives of about
10™ cycles.

In an all-optical version, both writing
and readout would be performed at high
speed by use of beams of light directed
through optical fibers to the ferroelectric
film. The small diameters of the fibers
and the near-field optical effects at their

tips would provide the resolution needed
to achieve high densities in both writing
and reading data. On the basis of previ-
ous experiments in near-field fiber-optic
illumination and readout, it appears that
the resolution of a readout beam could
be as fine as 12 nm.

Writing would be done at wavelengths
corresponding to photon energies greater
than the bandgap of the ferroelectric
material. Writing would rely on changes of
the index of refraction of the ferroelectric
material, which would be birefringent. This
writing process would consume much
less energy than is consumed in other
techniques of near-field magneto-optical
recording. Thus, a memory of this type
would consume less power.

The polarization of any given domain
produced by the writing process would
affect the properties of the light reflected
from that domain. Readout would be
effected at wavelengths corresponding to

photon energies less than the bandgap
of the ferroelectric material. Thus, readout
would be nondestructive; that is, it would
not alter the polarization of the spot illu-
minated by the readout beam.

This work was done by Sarita Thakoor
of Caltech for NASA’s Jet Propulsion
Laboratory. For further information,
write in 5 on the TSP Request Card.

In accordance with Public Law 96-
517, the contractor has elected to retain
title to this invention. Inquiries concern-
ing rights for its commercial use should
be addressed to:

William T. Callaghan, Manager

Technology Commercialization

JPL-301-350

4800 Oak Grove Drive

Pasadena, CA 91109

Refer to NPO-19265, volume and
number of this NASA Tech Briefs issue,
and the page number.

Miniature Radioisotope Power Source
About the size of a small flashlight, a proposed unit could power small instruments for years.
NASA’s Jet Propulsion Laboratory, Pasadena, California

A proposed miniature power source
would generate electricity for years with-
out addition of fuel or dependence on
sunlight. Called the powerstick, it would
be relatively inexpensive, lightweight, and
rugged in comparison with other radioiso-
tope thermoelectric generators that have
been designed in recent years. The pow-
erstick could supply power to small vehi-
cles or scientific instruments in remote
locations on Earth or in outer space.
Some envisioned uses include Mars
miniature rovers and monitoring equip-
ment for toxic or nuclear storage sites.

The powerstick consists of a radioiso-
tope heater unit, a thermopile made of
state-of-the-art thermoelectric material,
a rechargeable battery, and control cir-
cuitry (see figure). During a full discharge
from an initial full charge, the battery
could supply 28 W-h of energy (1 A-h at
28 V). The total mass of the power stick
would be approximately 380 grams.

The radioisotope heater unit is a spot
heater, produced by the U.S. Depart-
ment of Energy, that contains a relatively
small amount of radioisotope fuel and is
commonly used on spacecraft. This unit
provides 1 W of thermal power. Multi-
layer thermal insulation would direct most
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of the heat flux toward the thermopile,
battery, and control circuitry, where it would
not only supply energy for thermoelectric
conversion, but would also maintain the
battery and circuitry at the proper operat-
ing temperature. The thermopile would
convert some of this thermal power to 40
mW of continuous electric power, which
would be used to trickle-charge the bat-
tery. It would take about one month to fully
recharge the battery after full discharge.
The thermopile consists of about
1000 bismuth telluride legs that are 3
cm long and have a square cross sec-
tion of 1/3 mm on a side. The battery in

the powerstick would consist of fourteen
LiTiS, rechargeable cells of standard AA
size, characterized by low self-discharge
rate. The energy densities of these cells
are 120 W-h/kg — about four times that
of nickel/cadmium cells. The 28-V out-
put of the battery could be downregulat-
ed by a microchip regulator or a dc-dc
converter to various lesser voltages with
an efficiency of about 85 percent.

This work was done by Artur B.
Chmielewski of Caltech for NASA’s Jet
Propulsion Laboratory. For further
information, write in 25 on the TSP
Request Card. NPO-19339

Power Controller Thermopile

Case Ingulation

= Radioisotope

o+
4.7 = Heater Unit

7 AA LITiS, Cells

Electrical |
|

16.5cm

Output
Terminals

The Powerstick Would Generate Electricity from heat developed in a small radioisotope unit.
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VLSI Processor for Vector Quantization

Pixel intensities in each kernel are compared simultaneously with all code vectors.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

A prototype high-performance, low-
power, very-large-scale integrated (VLSI)
circuit is designed to perform compres-
sion of image data by the vector-quanti-
zation method. The circuit contains rela-
tively simple analog computational cells
that operate on the direct or buffered
outputs of photodetectors grouped into
blocks in an imaging array, yielding the
vector-quantization code word for each
such block in sequence. This scheme
exploits the parallel-processing nature of
the vector-quantization architecture,
with a consequent increase in speed
over older purely sequential-processing
vector-quantization schemes imple-
mented in software.

For the purpose of vector quantiza-
tion, the photodetectors in the entire
imaging array are grouped into nonover-
lapping rectangular blocks called ker-
nels. The pixel intensities or outputs of
the photodetectors in each kernel are
represented collectively by an m-dimen-
sional vector X = (X4, Xz, . . . Xp), Where
X; = the intensity of illumination (or an
equivalent detector output) in the ith
pixel and m is the number of pixels in the
kernel. A set of n code vectors (¢', ¢?,

. ¢") plus a unique index number
(code word) that represents each code
vector constitutes a “code book.”

The basic vector-quantization proc-
ess is to (a) find the code vector that
approximates x most closely according
to some quantitative measure (e.g., a
weighted Euclidean distance d(x, ¢) m-
dimensional space), then (b) transmit
the index number of the code vector,
then (c) use the code book in reverse at
the receiver to reconstruct an approxi-
mation of the pixel intensities in the ker-
nel at the receiver. The advantage of
vector quantization is that the index
number or code word contains fewer
bits than does the corresponding full
specification of the pixel intensities in
the kernel; that is, the image data are
compressed for transmission.

In this vector-quantization scheme,
the m analog pixel-intensity values in a
kernel are presented simultaneously to
an m x n array of computational cells.
The cells are arranged (see Figure 1) so
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Figure 1. All m Pixel Intensities in a kernel are compared simultaneously with the compo-

nents of n code vectors.

that the ith cell in the jth column repre-
sents C/, which is the ith component of
the jth code vector. Stated somewhat
differently, each column in the array rep-
resents one of the code vectors.

The output of each cell is a quantity
proportional to the disparity between
the input actual pixel intensity and the
corresponding pixel intensity repre-
sented by the code vector of the col-

umn in which the cell is located. The
outputs of all the cells in a column are
added, and the sums from all the
columns are compared: whichever col-
umn vyields the smallest sum (repre-
senting the least disparity between the
input and code vectors) is selected as
the “winner,” and the code vector for
that column is chosen to represent the
pixel intensities in the kernel.
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TRANSIENT SOLUTIONS FOR
ELECTROMECHANICAL SYSTEM SIMULATION

u is a technology breakthrough in the design and analysis

of electromechanical systems. This leap in technology combines

finite element analysis (FEA), mechanical dynamics and electronic
circuit equations in a comprehensive, easy-to-use software package
for electrical and mechanical engineers.

With EMSS, electromagnetic devices designed with Ansoft's
Maxwell software are simulated under true operating conditions.
Voltage and current excitations from the drive circuitry
combined with electrical and mechanical loads and mechanical
motion are accurately simulated on MS Windows based PCs
and Unix workstations.

Ansoft, the leader in electromagnetic analysis, has bridged the
gap between electrical, mechanical and electronic engineers
with one easy-to-use software package that drastically reduces time
to market. Applications include: solenoids, transformers,
sensors, and a host of other electromechanical devices.

EMSS includes a schematic capture module to drive transient
simulations, offering graphical editing of electrical circuit
models with automatic node numbering. The equivalent
electrical circuit can be solved in either Maxwell SPICE or
exported to Analogy's Saber format.

Once the circuit has been defined and solved, the results can be
viewed in the signal post processor. Magnetic FEA simulations
need only be completed once and used for both initial conditions
and time domain simulations - saving critical design time.

Ansoft Corporation
Pittsburgh, PA 15219-1119 USA
TEL (412) 261-3200

FAX (412) 471-9427
TAKE THE LEAP. Call 412-261-3200 internet: EMinfo@ansoft.com
for a FREE 30 day evaluation package. MSOFI- http: //www.ansoft.com
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National Technology Transfer Center
WheelmJesuit College

Wheeling, WV 26003
Fax: 304-243-2539

For More Information Write In No. 410

The prototype VLSI circuit (see
Figure 2) implements a vector-quan-
tization scheme with m = 16 and n =
256. The circuit is fabricated in com-

plementary metal oxide/semicon- a computer.

ductor with feature sizes down to
about 2 pym. The circuit is program-
mable in that a set of code vectors
can be stored in the array of cells at
will. It is also cascadable, so that
libraries of several thousand code

words can be stored.

An analog voltage that represents
the value of C; in each cell is stored
via a capacitor-refresh scheme. The
circuit includes an address and

512 by 512 pixels in 0.5 second —
about 400 times as fast, and with a
fraction of the power (milliwatts) and
cost of a software implementation on

This work was done by Raoul Tawel
of Caltech for NASA’s Jet Propulsion
Laboratory. For further information
write in 55 on the TSP Request Card.

In accordance with Public Law 96-
517, the contractor has elected to

retain title to this invention. Inquiries

data demultiplexer, row- and column- JPL-301-350

address decoders, capacitor-refresh
circuitry, 32 analog input lines, and a
winner-take-all module with winner-
select output lines. This circuit has

been found to compress an image of  the page number.

concerning rights for its commercial use
should be addressed to:
William T. Callaghan, Manager
Technology Commercialization

4800 Oak Grove Drive

Pasadena, CA 91109
Refer to NPO-18976, volume and num-
ber of this NASA Tech Briefs issue, and
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Figure 2. A Capacitor in Each Processing Cell stores an analog voltage that represents a
component of a code vector represented by the cell.
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Effect of Transition Density on Performance

of a DTTL

One can estimate the minimum transition density needed to limit the symbol-error rate.
NASA’s Jet Propulsion Laboratory, Pasadena, California

Theoretical calculations and the
accompanying computer simulations
provide the numerical basis for specifi-
cation of the minimum data-transition
density needed for adequate perfor-
mance of a radio receiver that process-
es a noisy signal that contains a non-
return-to-zero (NRZ) stream of data
symbols (bits). By use of a digital-data-
transition-tracking loop (DTTL), the
receiver strives to synchronize its oper-
ation with the data symbols. The per-
formance of the receiver in terms of its
ability to keep the symbol-error rate
(SER) in the output of the receiver
below a specified level depends on the
symbol signal-to-noise ratio (SSNR) of
the incoming signal and on the degree
of synchronization.

The ability of the DTTL to maintain
synchronization depends partly on the
SSNR and partly on the data-transition
density. (The data-transition density is a
statistical property of the data stream; it
is the number of data transitions
observed divided by the number of
symbol periods of continuous observa-

tion time or, equivalently, the probability
of a data transition during one symbol
period. The maximum possible value of
this probability is .5 if one assumes that
the noise spectrum at the output of the
loop phase detectors is independent of
the transition density.) The degradation
of performance of a first-order DTTL
can be expressed by

0% . 1B,

T2 8mP2R.erf?\|Ry

where oe is the root-mean-square tim-
ing error (symbol-synchronization jitter),
T is the duration of the symbol period, &
is the width of the window, B, is the
one-sided loop noise bandwidth, P; is
the data-transition density, m is the
number of timing-error samples accu-
mulated prior to correction of timing, Rs
is the SSNR, and “erf” denotes the
error function.

Of course, the performance of the
receiver is degraded by timing error as
well as by noise. The overall degradation
of performance can be expressed as

PE(%) =5 Rerd Ry (121 41|+

Ty

where PE is the probability of error (or,
equivalently, the SER) and A is the tim-
ing error in units of T. The timing error
computed by the first equation can be
inserted in this second equation, and
the resulting equation can be integrated
numerically to obtain values for the
degradation of performance in terms of
SER for a given P, and R;. Alternatively,
the contribution of the timing error to
the degradation of performance can be
expressed in terms of that decrease in
SSNR that would produce the same
SER in a perfectly synchronized receiv-
er. The figure presents examples of
results of such computations.

This work was done by Tien M.
Nguyen and Sami M. Hinedi of Caltech
for NASA’s Jet Propulsion Labor-
atory. For further information, write in
122 on the TSP Request Card. NPO-
18999
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a given data rate.
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Service

U.S. Dept. of Energy, Office of Technology
Utilization

U.S. Dept. of Energy Kansas City Plant
U.S. Dept. of Energy OTD/Triodyne

U.S. Dept. of Energy Office of Clean Coal
Technology

U.S. Dept. of Interior

U.S. Navy Best Manufacturing
Practices/Production

U.S. Navy SBIR Program

Unitech Research

University of Wisconsin-Madison

Van Nostrand Reinhold

Vector Fields Inc.

Virtual Worlds Inc.

Westinghouse Savannah River Company
XCORP

Is your organization missing from this list?
Call Wayne Pierce at (212) 490-3999 to find
out how you can exhibit at T2005.
(Hurry! Space is limited.)

. Exhibition Hours
Oct. 24: 10:00 am to 4:00 pm
Oct. 25: 10:00 am to 4:00 pm
Oct. 26: 10:00 am to 3:00 pm

Propulsion Lab (JPL) that shrinks cameras to the size of a computer chip

Methanol Liquid Feed Fuel Cell — offering enormous potential for the
energy industry, this novel solid-state energy storage device (also from
JPL) is always operational-unlike batteries-& environmentally friendly

Sensor Skin — from Kennedy Space Center, an electronic “skin" that
enables robots to sense their environments & handle extremely
delicate tasks

The Simulation Virtual Machine — a real-time simulation system devel-
oped at Johnson Space Center for space shuttle & airline pilot training,
now available for commercial use in entertainment, mass transit, &
other industries

Capillary Pumped Loops — from NASA Goddard, a technology for
spacecraft thermal control that can be applied to heat or cool specific
parts of the human body without an external power source...a boon for
the sporting goods industry, firefighters, & medical device manufacturers

¢ Self-Nulling Probe — a low-cost, portable, nondestructive evaluation

tool developed at Langley Research Center that detects cracks,
corrosion, & coating thickness in metallic objects

Ice Thickness Gauge — also from NASA Langley, a breakthrough
technique for measuring & monitoring ice buildup (& in some cases
initiating deicing) on aircraft, ships, & power lines



TECHNOLOGY 2005
SYMPOSIA & VWORKSHOPS

Room assignments will be listed in the official show program dis-
tributed on site. Meeting rooms will be in close proximity so you
can choose to attend parts of different concurrent symposia.

Tuesday, October 24
8:00 am

Continental Breakfast
(for Complete Registrants, Exhibitors, & Speakers)

8:20 am
Welcome:
Chris Coburn, Director, Great Lakes Industrial Technology Center

Keynote Address:
Daniel S. Goldin, Administrator, NASA

8:45 am (to 10:15)

Plenary: "Transportation Tomorrow"

Moderator: James Dunn, Co-Executive Director, Center for
Technology Commercialization

NASA Technologies for the Transportation Industry

Charles Blankenship, Director, Technology Applications, NASA
Langley Research Center

The Patriot Hybrid Electric Car Project

Francois Castaing, Vice President of Vehicle Engineering,
Chrysler Corp.

A test bed for electric vehicle technology, the 200-mph Patriot
race car sports a novel flywheel energy storage system in place
of a battery & burns liquid natural gas to power a 500-hp elec-
tric motor. Discover what the future holds for hybrid-powered,
low-emission passenger cars.

Hydrogen-Powered Vehicles

Dr. William Summers, Hydrogen Vehicle Program Manager,
Westinghouse Savannah River Co.

A promising fuel of tomorrow, hydrogen is abundant, non-pol-
luting, versatile, & highly efficient. Learn about the Department
of Energy's development of hydrogen-powered buses, & how
their work will impact 21st-century roadways.

Combustion Technology-Low Emissions Program
Richard Donovan, NASA Lewis Research Center

Electric Wheels: Propulsion for the Next Millennium
David Tether, President, Town Creek Industries

Electric wheels place all the motor & braking drive components
within the wheel itself, dramatically simplifying vehicle design.

Hypercars-A Glimpse of the Future
Dr. Amory Lovins, Director, Rocky Mountain Institute
Researchers are exploring ultra-light hybrid (gas/electric) cars

with aerodynamic composite bodies that would deliver over
100 miles per gallon.

10:30 am (to 11:45)

Concurrent Workshops

Small Business Innovation Research (SBIR) Grants:
How to Apply & Win

Vincent Schaefer, Navy SBIR Program Manager; Lee Martin,
President, TRI Inc.; John Scheul, Vice President of Marketing &
Sales, Virtual Computer Corp.

Highly successful in fostering commercial innovations, the
SBIR program funds small U.S. businesses (with grants of up
to $850,000) to meet federal R&D needs in a diverse array of
fields. Federal experts will explain the program & how to pro-
pose, & two of last year's SBIR Technology of the Year award
winners will share their secrets for success.

Licensing Government Patents: A Business Primer

Jay Winchester, Chief, Office of Research & Technology
Applications, Army Medical Research & Materiel Command

The federal government holds rights to a myriad of patents you
can obtain to develop new products & services. This work-
shop, sponsored by the Federal Laboratory Consortium, will
cover the basics you need to know to successfully license
government patents & guide you to resources that can pin-
point patents to meet your specific needs or interests.

Industry-Government Roundtable: Roadmap to
Successful Partnerships

A probing discussion among industry & federal technology
managers on cultural, legal, & other barriers to long-term
industry-government partnering; opportunities for change; &
insights on successful strategies & tech transfer models.

International Technology Transfer Forum

Presentations will include:

United States-Russia Technology Exchange

John Hnatio, Manager, New Independent States Industrial
Partnering Program, U.S. Department of Energy

This DOE-Department of State program seeks to redirect the
expertise of scientists & engineers in the former Soviet Union
(FSU) from military to commercial applications of mutual benefit



to the U.S. & the New Independent States of the FSU. A U.S.
industry coalition has been formed, & more than 175 projects are
under way in materials, manufacturing, biotech, energy, waste
management, & more. Find out how your firm can benefit.

2:00 pm (to 3:30)
Leading-Edge Technologies
Concurrent Symposia

Advanced Manufacturing (part 1)

Materials Joining —A Critical Enabling Technology
for U.S. Manufacturers

Moderator: Dr. Neville Marzwell, Project Manager, NASA Jet
Propulsion Laboratory

2:00 The Oak Ridge Materials Joining Center

Mark Richey, Program Manager, Oak Ridge Centers for
Manufacturing Technology

Through the Manufacturing Technology Information Service &
the National Machine Tool Partnership (both of which offer toll-
free connection), this resource helps companies solve their
toughest manufacturing problems. The center advises on
materials & joining process selection & on welding procedures,
often working with firms under Cooperative Research &
Development Agreements (CRADAS).

2:30 U.S. Navy's Joining Center Teaching Factory
Richard Green, Navy Joining Center

The Teaching Factory regularly sponsors joining technology
workshops, demonstrations, & application assessments, &
provides engineering assistance. Find out how you can take
advantage of the factory's resources to reduce your risk in
implementing new technologies.

3:00 PrimeNet: An Industry-Driven Materials Joining
Technology Deployment Program

Robert Kratzenberg, PrimeNet Program Manager,

Edison Welding Institute

PrimeNet — managed by the Advanced Research Projects
Agency, the State of Ohio, & industry partners including Allison
Engine, GE Aircraft Engines, Chrysler, & Caterpillar — is an
intensive assessment & technical assistance program targeted
at improving materials joining in the supplier networks of key
defense & commercial industry sectors.

3:15 JoinNet: A New Model for

Technology Deployment

Phillip Wadsworth, JoinNet Program Manager,

Edison Welding Institute

This national outreach program offers broad-based materials
joining assistance & training through the growing number of
manufacturing outreach centers. Mr. Wadsworth will describe
the program & its successes during its first year of operation.

Environmental Technology (part 1)

Moderator: Mahendra Mathue, Group Leader,
U.S. Dept. of Energy

2:00 E-SMART (Environmental Systems Management,
Analysis, & Reporting neTwork)

Bruce Neilsen, Program Manager for Site Characterization,
Monitoring, & Sensor R&D, Air Force Armstrong Lab

Smart highways manage traffic; smart structures measure
strain; smart houses monitor lighting, heating, appliances, &
security. Now a government-industry partnership promises
technology for smart environmental management. The auto-
mated, sensor-based system will detect & monitor environ-
mental contaminants including fuels, solvents, & heavy metals,
as well as parameters such as pH & temperature.

2:30 Continuous Emissions Monitor for

Hazardous Air Pollutant Metals

Michael Seltzer, Research Chemist, Naval Air Warfare Center
Weapons Division

An innovative technique employs an inductively coupled plas-
ma (ICP) spectrometer to detect — in real time — airborne pol-
lutant metals such as lead, cadmium, & mercury in the effluent
of incinerators, industrial combustors, & other sources.

3:00 Synthetic Aperture Radar (SAR) - Dual-Use
Applications

J. Verdi, P-3 SAR Project Manager, Naval Air Warfare Center
Aircraft Division

SAR is a leading-edge remote sensing tool used by the military in
ocean imaging, terrain assessment, & surveillance. Mr. Verdi will
spotlight emerging commercial applications including wetlands
monitoring, oil spill mapping, & environmental disaster imaging.

Materials Science (part 1)

Moderator: William Waters, Materials Engineer, NASA Lewis
Research Center

2:00 LaRC-SI: A Unique High-Performance
Thermoplastic

Robert Bryant, Research Engineer,

NASA Langley Research Center

This award-winning material, which can be used to bond a
variety of metals, ceramics, & polyimide films, offers the
unique combination of extreme toughness & fracture resis-
tance, excellent electrical properties, & solubility.

2:30 Application of Metal/Insulator Composites as
Moldable Surge Arrest Materials

Hamid Javadi, Jet Propulsion Laboratory

Composites of metal particles embedded in a background of
insulating material have been used to manufacture surge
arrest materials (which switch to "short" under high voltages)



- albeit with an arduous development phase. An advanta-
geous switching to "open" in a silver epoxy preform promises
to benefit airplanes, cars, measurement instruments, & home
electronics.

3:00 SUPER THERM Ceramic Coating Insulation

JE Pritchett, President, Superior Products Intl.

A water-borne coating spun off from NASA research has proven
an outstanding insulator in harsh weathering conditions. Mr.
Pritchett will outline how he worked with NASA to commercialize
this technology & describe successful applications worldwide.

Medical Technology (part 1)

Moderator: Paul Bennett, Manager, Technical Marketing,
Virtual Prototypes Inc.

2:00 Ultrabright X-ray Light Sources for Biological
Microimaging

Charles Rhodes, Laboratory for Atomic, Molecular, & Radiation
Physics, University of lllinois at Chicago

A revolutionary x-ray imaging system could shed important
light on how the body works on the cellular level. The laser-
based system can capture 3D pictures of the molecular anato-
my of living cells & tissues.

2:30 CCD-Based Mosaic Digital Mammography

James McAdoo, Electronics Engineer,

NASA Langley Research Center

An all-digital mammography imager achieves unprecedented
spatial resolution, providing full-breast coverage. Mr. McAdoo
will explain the technology's advantages & its (significant)
market potential.

3:00 High-Precision Calibration of Body Composition
Measurements

Dr. Ruimei Ma, Associate Scientist,

Brookhaven National Laboratory

Brookhaven's in vivo neutron activation (IVNA) facilities offer a
rapid, reliable, & relatively inexpensive way to gauge body
composition for research on aging, malnutrition, & diseases
such as AIDS & osteoporosis. With absolute precision, they
can calibrate instruments for clinical body composition studies
using IVNA analysis.

3:45 pm (to 5:15)
Leading-Edge Technologies
Concurrent Symposia

Display/Imaging Technologies

Moderator: Robert Doornick, President & CEO,
International Robotics Inc.

3:45 Laser-Based 3D Volumetric Display System

Parviz Soltan, Scientist, Naval Command, Control, & Ocean
Surveillance Center

A Navy-developed 3D display shows exciting promise for
dual-use applications in air traffic control, medical imaging, &
television. (A 3D TV would allow the home viewer to watch

from all sides, without the special glasses that limit 3D motion
picture viewing.) It employs lasers focused on the surface of a
spinning double helix to generate points of light in space,
thereby forming 3D images of the data presented.

4:15 Augmented Virtual Vision Head-Mounted
Displays
Michael Ohanian, Marketing Manager, Virtual Vision Inc.

Boeing, Carnegie Mellon, & Virtual Vision have teamed to pro-
duce lightweight head-mounted displays for the industrial
maintenance market. They project video information such as
manuals & mechanical drawings to the wearer, whose hands
remain free & surroundings stay in view at all times.

4:45 Diver Heads-Up Display
Dennis Gallagher, Naval Coastal Systems Station

A compact, mask-worn display module delivers color NTC
video, text, & graphics to divers at depths approaching
100FSW. Underwater cameras & sonar, navigation & life sup-
port systems, & undersea video classrooms are just some of
the areas with immediate commercial potential.

Microelectronics (part 1)

Moderator: Yahong Jin, Senior Optical Engineer,
Standard Intl. Inc.

3:45 A Novel Method for Fabricating Flexible
Printed Circuits

Nancy Kruse, NASA Langley Research Center

A self-bonding soluble polyimide developed at NASA Langley
is the key to producing completely adhesive-free flexible cir-
cuits. Benefits: reduced material & processing costs & lighter
end-weight circuits with increased flexibility.

4:15 Aluminum Nitride in Microelectronic Packaging
Stephen Elliott, Carborundum Co.

The evolving "miracle material" called aluminum nitride (AIN)
can dramatically improve chip & component performance
through improved thermal management, & enable the U.S. to
leapfrog competitors in the global microelectronics market.
Carborundum is working with ARPA and the Air Force to
develop low-cost AIN packaging for applications ranging from
automobiles to wireless telephones to military equipment.



4:45 Vertical Thin-Film-Edge Field Emitter Arrays
Promise Low-Cost, High-Performance, Energy-Efficient
Flat-Panel Displays

David Hsu, Research Chemist, & Henry Gray, Research Physicist,
Naval Research Laboratory

The exploding multi-billion-dollar flat-panel display industry is
dominated by active matrix liquid crystal displays, which are
expensive, energy-inefficient, very temperature-sensitive, &
exhibit poor visual characteristics. The presenters will
describe how new field emitter displays (FEDs), fabricated by
chemical beam deposition, overcome these limitations to
deliver superior performance.

Fabricating
Flexible
Printed
Circuits

Power & Energy (part 1)

Moderator: Roy Ruth, Video Monitors Inc.

3:45 Novel, Renewable Liquid Fuel (Algahol)

Production Plant

Tammy Kay Hayward, National Renewable Energy Laboratory
Algahol is an environmentally-friendly energy source blending
two well-known renewable fuels: ethanol & bio-diesel. An alga-
hol production facility as described in this presentation would
enable small, remote cities (including space stations) to easily
convert agricultural wastes, water, and sunlight into their own
fuel supply.

4:15 Thermophotovoltaic Energy Conversion

David Wilt, NASA Lewis Research Center

NASA has developed a thermophotovoltaic power system that
efficiently converts heat into electrical energy for automotive,
utility, & other power-generating applications. TPV could pro-
pel an electric vehicle & is ideal for cogeneration applications
such as self-powered natural gas furnaces.

4:45 H.E.A.T. Machines

George Wiseman, President, Eagle Research Inc.

An innovative, low-cost system can gather ambient heat from
ground, water, air, & solar sources to drive electrical genera-
tors. This zero-emission technology is based on the Wiseman
Cycle, which, according to its developer, approaches a perfect
"Carnot" efficiency rating.

Sensors/Instrumentation (part 1)

Moderator: Mohan Aggarwai, Professor of Physics,
Alabama A&M University

3:45 The Revolutionary Active Pixel Sensor

Eric Fossum, Jet Propulsion Laboratory

A new imaging sensor ~ virtually a camera on a chip - promis-
es to dramatically reduce the size, cost, & complexity of imag-
ing systems. Featuring on-chip timing & control electronics, it
represents a leap beyond current state-of-the-art CCD devices.

4:15 Optically-Transparent, Fiber-Compatible Glass for
Remote Radiation Sensing

Alan Huston & Brian Justus, Research Chemists, Naval Research
Laboratory

The Navy has created an all-optical radiation sensor for medical
radiotherapy, nuclear waste monitoring, & manufacturing
process control. Its advantages over traditional thermolumines-
cence dosimetry: better sensitivity, larger linear dynamic range,
lower cost, & the capability for remote, near-real-time monitoring.

4:45 Robust Quantitative Measurement of
Transparent or Reflective Objects
Carolyn Mercer, Optical Engineer, NASA Lewis Research Center

A new instrument, the liquid crystal point diffraction interfer-
ometer, accurately measures optical wavefronts. It offers a
useful tool for automated data acquisition & reduction, with
very high data density, for applications requiring a compact,
robust, inexpensive interferometer.

Wednesday, October 25

8:30 am (to 10:00)
Plenary: "Communications 2005:
The Future is Digital"

See how the latest developments in digital technology will
impact home entertainment, health care, engineering design,
and business communications. Highlights will include a live
demonstration of a new telemedicine system introduced by
NASA, the University of Texas Health Sciences Center
(UTHSC-SA) in San Antonio, Sprint, and VTEL to help the med-
ically underserved area of South Texas. Dr. James Legler of
UTHSC-SA will display the system's two-way audio/video link-
ages, remotely conduct a patient examination, and demon-
strate how this trailblazing technology will impact the cost and
quality of medical care.



10:15 am (to 11:45)

Concurrent Workshops

Tech Transfer Success Stories: Profit from Experience

* The Clean Coal Technology Demonstration Program
Dr. C. Lowell Miller, Associate Deputy Secretary for Clean
Coal, U.S. Dept. of Energy

¢ A New Way of Doing Business: NASA Ames-Rockwell
Partnership to Develop Reusable Launch Vehicle
Thermal Protection Systems
Carol Carroll & Michael Green, Ames Research Center; Mary
Fleming & Peter Hogenson, Rockwell Intl.

¢ The Gulf Coast Alliance for Technology Transfer:

An Innovative Alliance of Academic & Defense
Laboratories
William Huffman, GCATT, & Cris Johnsrud, STAC

* SBIR Successes: Advanced Ceramics
Research & Convolve Inc.

Anthony Mulligan, President, Advanced Ceramics Research;
Neil Singer, President, Convolve Inc.

What You Need to Know to Enter into Cooperative
Research & Development Agreements (CRADASs)

Jay Winchester, Chief, Office of Research & Technology
Applications, Army Medical Research & Materiel Command
Federal law now allows companies & government labs to pool
their resources & share risks in developing new technologies,
usually with the company maintaining intellectual property rights
to any resulting discoveries. Thousands of these agreements
already are in place and more are being inked every day. Find out
where CRADA opportunities lie & how to take advantage of them.

How to Successfully Do Business with the Government
Services Administration

Miranda Jackson, Acting Associate Administrator, Office of
Enterprise Development, GSA

Gain marketing tips & strategies for targeting the federal gov-
ernment as a potential customer—specifically the GSA, the
principal federal buyer (over $9 billion annually) of office equip-
ment, hardware, telecommunications equipment, construction
& maintenance services, & more.

High-Tech Marketing Seminar: Finding & Owning
Profitable Niche Markets

William Dorman, Founder, Dorman Associates Inc.

Whether your product is recently patented, emerging, or
mature, this session will give you techniques for finding poten-
tial markets, pinpointing which segments offer the best oppor-
tunities, & "owning" a segment once you enter it. The instruc-
tor brings some 20 years experience in marketing & manage-
ment engineering consulting with over 100 international clients.

2:00 pm (to 3:30)
Leading-Edge Technologies
Concurrent Symposia

Computers & Communications
Moderator: Bea Shahin, ORTA Program Coordinator, USACERL

2:00 Distributed Application Monitor Tool
(DAMT)/Visualization Environment (DAVE)
Benjamin Keith, Project Manager,

NASA Goddard Space Flight Center

DAMT is a UNIX-based tool that automatically locates & mon-
itors communication processes & circuits between processes,
reporting traffic back to multiple users through an application
program interface. DAVE, a graphical user interface, provides
distributed application developers an intuitive way to specify &
monitor distributed applications.

2:30 State Recognition for Noisy Dynamic Systems
Dr. Henry Pfister, President, Standard Object Systems

Novel algorithms form the basis for a visually programmable
software system that solves complex real-time computer
recognition problems for dynamic systems. It's been applied
successfully to the development of a continuous speech
recognition program & to 3D image processing, with other
applications on the horizon in chemical processing, flexible
manufacturing, & environmental monitoring.

3:00 Emerging CASE Tool from RMA Technology

Cynthia Mavros, Software Engineer/Principle, Introspect
Technologies Inc.

An affordable, real-time software development tool offers utility
in transportation, biomedicine, manufacturing, & other commer-
cial arenas. It's based on Rate Monotonic Analysis, a method for
predicting & analyzing the timing behavior of real-time systems.

Global Positioning System (GPS)
Advances & Applications (part 1)

(Sponsored by NASA's Jet Propulsion Laboratory)
Moderator: Robert Price, California Design

2:00 The TurboRogue Family of GPS Space & Ground
Receivers for High-Precision Navigation,
Surveying, & Earth Science

L. Young, T. Meehan, J. Srinivasan, J. Thomas, & D. Spitzmasser,
Jet Propulsion Lab

2:30 GIPSY Software for High-Precision GPS Data
Analysis & System Design

S. Wu, W. Bertigar, S. Lichten, R. Muellerschoen, Y. Barever, & M.
Heflin, Jet Propulsion Lab

3:00 The International GPS Network for Charting the
Evolving Global Reference Frame

J. Zumberge, M. Heflin, U. Lindgwister, R. Neilan, & M.
Watkins, Jet Propulsion Lab



Environmental Technology (part 2)
Moderator: Gerald Draub, Principal Scientist, RUST Geoptech

2:00 Precision Cleaning & Processing System

Rajiv Kohli, Program Manager, Battelle Memorial Institute
Commercial industries need better ways to recover & recycle
valuable materials such as electronic circuit boards & gold
plating from small, complicated parts. Battelle has developed
a nonsolvent cleaning/processing system that recovers these
materials, reduces the waste generated, and removes any
radioactive or other hazardous contamination. The system,
which sprays abrasive powder through a miniature nozzle, also
can be used in coating removal, drilling, cutting, & etching.

2:30 Chloride-Free Processing Technology for
Recycling Aluminum Scrap
W.D. Riley, U.S. Bureau of Mines Albany Research Center

The Bureau of Mines is applying engineered scavenger com-
pounds (ESCs) to recover materials from aluminum scrap.
Advantages: The ESCs are designed to have a high degree of
selectivity for a desired ionic species; the recovered material
requires little or no additional reprocessing prior to reuse; &
the process does not generate fugitive emissions or hard-to-
dispose-of slags.

3:00 Micro-organisms Cost-Effectively

& Safely Treat Waste

Dr. Fred Gilliard, President, Bearehaven Reclamation

Two pioneers of bioremediation technology — Westinghouse
Savannah River Company & Bearehaven Reclamation — have
teamed to investigate ways to better deploy microbes that
break down contaminants in disposal sites, industrial loca-
tions, & waterways...a natural solution for reducing pollution &
landfill volume.

Materials Science (part 2)
Moderator: Howard Novak, Staff Scientist, USBI Corp.

2:00 High-Quality Flexible Superconducting Films

Paul Arendt, Los Alamos National Laboratory

Los Alamos researchers have hit a new milestone in super-
conductivity: a flexible ceramic-metal tape that superconducts
electricity at -320 °F, allowing the use of inexpensive liquid
nitrogen as a coolant. Practical payoffs: improved electric
motors, medical imagers, & magnetically-levitated trains.

2:30 Compliant Substrates for Semiconductor
Optoelectronic Devices

M. Stumborg, F. Santiago, & T.K. Chu,

Naval Surface Warfare Center

Using a molecular beam epitaxy process, the Navy has success-
fully grown a variety of technologically important semiconductors
on GaAs and Si wafers. Their work will allow manufacturers to
produce optoelectronic devices of truly monolithic architecture.

3:00 Enabling Technology for Low-Level

Hydrogen Detection

Daryush lla, Director, Center for Irradiation of Materials,

Alabama A&M University

A new invention enables manufacturers to detect & measure
extremely low levels of hydrogen in materials, paving the way
for advanced techniques to prevent hydrogen embrittiement &
electrical/optical device failure.

3:45 pm (to 5:15
Leading-Edge Technologies
Concurrent Symposia

Environmental Technology (part 3)

Moderator: James Olsta, Vice President,
Environmental Planning Group

3:45 Pulse Tube Refrigeration

William Dean, President, Dean Applied Technology Co.; Douglas
Westra, Aerospace Engineer, NASA Marshall Space Flight Center
The presenter has developed a technology that uses no CFCs,
only inert helium, to cool spacecraft systems. Commercial
potential: industrial & home refrigerators/freezers, medical lab
freezers, & cooling of computers & consumer electronics.

4:15 Commercial Applications for Ozone Generated
by Electrolysis

Duncan Hitchens, Lynntech Inc.

A novel electrochemical process generates ozone to treat & purify
water. Designed for space life support systems, the technology
offers a host of commercial uses - from treating hazardous waste-
water to disinfecting high-purity water in the semiconductor industry.

Los Alamos
Superconducting Breakthrough




4:45 Zeoponic Media: An Artificial Soil for Plant
Growth on Earth & in Space

D.W. Ming, D.J. Barta, & D.L. Henninger,

NASA Johnson Space Center

A highly-fertile, synthetic soil developed for space use also has
many down-to-Earth applications in the horticultural industry.

Global Positioning System (GPS)
Advances & Applications (part 2)

3:45 The Dense GPS Array in Southern California: A
New Tool for Seismic Hazard Assessment

A. Donnellan, K. Hurst, J. Scheid, M. Watkins, & F. Webb,
NASA Jet Propulsion Lab

4:15 Centimeter Orbit Determination with GPS for
Precise Earth Observation

W. Bertiger, S. Wu, R. Meullerschoen, T. Yunck, & J. Guinn,
Jet Propulsion Lab

4:45 Satellite Constellations for Atmospheric Sounding
with GPS: A Revolution in Climatology, Weather
Modeling, & lonospheric Research

T. Yunck, D. McCleese, W. Melbourne, C. Thornton, G. Hajj, U.
Lindqwister, & A. Mannucci, Jet Propulsion Lab

Microelectronics (part 2)

3:45 DiagnosticianT™-on-a-Chip
Dr. Michael Granieri, President, Giordano Automation

A knowledge base & inference engine contained within a sin-
gle-chip microcontroller automates power system diagnostics.
It can generate fault diagnoses in real time & effect system
reconfiguration & recovery.

4:15 Low-Noise, Two-Stage Series

Array SQUID Amplifiers

Dr. Peter Shirron, NASA Goddard Space Flight Center
Superconducting Quantum Interference Devices (SQUIDs)

have gained widespread use in the last decade due to their
superior ability to detect extremely small changes in magnetic
flux. Goddard has introduced a two-stage SQUID device offer-
ing improved sensitivity in a smaller, less complex package.
Applications: medical diagnostics, nondestructive evaluation,
defense electronics, & much more.

4:45 Multi-Sensory Optoelectronic Feature Extraction
Neural Associative Retriever (MOFENAR)

Jahong Jin, Standard International Inc.; Hua-Kuang & Neville
Marzwell, NASA Jet Propulsion Laboratory

An innovative feature extraction system achieves storage &
addressing capacity of 2000 parallel optical channels - an
order of magnitude higher than other techniques. Potential
uses range from automated smart robotics vision to fingerprint
identification in security systems.

Robotics

Moderator: Dr. Gerald Roston, Research Engineer, Cybernet
Systems Corp.

3:45 Visual Inspection Planar Serpentine

Manipulator (VIPER)

Dr. Neville Marzwell, NASA Jet Propulsion Laboratory

& Adam Slifko, Redzone Robotics Inc.

The VIPER, a snake-like, kinematically-controlled robot with a
small CCD camera for eyes, is ideal for inspection tasks in
dangerous or highly restricted work sites. Its utility ranges from
aircraft engine inspection to explosives handling to in-orbit
servicing of spacecraft.

4:15 Whole-Arm, Dexterous Master Manipulator

Vikas Sinha, Michael Whalen, & Thomas Peurach, Research
Engineers, Cybernet Systems Corp.

An integrated force-reflecting arm, hand, & finger system gen-
erates force feedback in teleoperated or virtual environments,
making it an ideal controller for a teleoperated robot arm.

| Systems Corporation



4:45 Omnidirectional Telerobotic Transporter

Hillery McGowen, Project Engineer, Naval Surface Warfare
Center; Colonel Bruce Altschuler, U.S. Air Force/Army Dental
Sciences Liaison, Walter Reed Army Institute of Research

The Navy is developing an intelligent omnidirectional vehicle to
serve as a surgical assistant during battle or disaster relief.
Through R&D partnerships with industry, this technology is
being adapted for a wide spectrum of non-defense uses, from
hazardous waste cleanup to aviation equipment handling.

7:00 pm (to 9:30)
1995 Technology Transfer Awards Dinner

Chicago Hilton Hotel & Towers

Invited guest speaker: Eugene Kranz, flight director

of the Apollo 13 mission.

An outstanding networking opportunity, the awards dinner will
bring together over 500 industry & government leaders to
honor companies & individuals who have successfully trans-
lated research innovations into products/services that benefit
the national economy & everyday life. One dinner ticket is
included with your complete registration.

Thursday, October 26

8:30 am (to 10:00)
Plenary: "Pathsetting Environmental Programs"

The U.S. National Environmental Technology Strategy
Dr. Thomas Houlihan, U.S. Interagency Environmental
Technologies Office

Dr. Houlihan will present the key elements of the Bridge to a
Sustainable Future, the national environmental technology
strategy recently released by Vice President Gore. It considers
a new challenge for the nation — one of sustainable develop-
ment — and puts forward initiatives to ensure that American
environmental technology is dominant in the global market.

NASA's Mission to Planet Earth

Granville Paules, Director, Technology Innovation and Systems
Integration Office, NASA

This ambitious, exciting program will employ a flotilla of remote
sensing satellites to study the Earth's oceans, land masses, &
atmosphere, in a long-term effort to map how the planet's sys-
tems interact & change. The results should greatly enhance
our understanding of environmental problems and aid in envi-
ronmental planning.

Pioneering Applications of Remote Sensing
Kass Green, President & Co-Founder, Pacific Meridian Resources

Ms. Green, a nationally recognized forestry & remote sensing
expert, will describe how GIS & remote sensing technologies
are impacting natural resource management & policy analysis.

EPA-Industry Partnerships: Successes
& Lessons Learned

Larry Fradkin, Federal Technology Transfer Act Coordinator, &
Jane Ice, Technology Transfer Specialist, U.S. Environmental
Protection Agency

The EPA's CRADA program with industry has generated an
array of important new environmental technologies & prod-
ucts, such as toxic waste cleanup techniques, instrumentation
for low-level automobile emissions, & a recently patented
chemical destruction process for PCBs. How will this experi-
ence shape future partnership opportunites? Find out from the
EPA's tech transfer experts.

10:15 am (to 11:45)

Leading-Edge Technologies
Concurrent Symposia

Advanced Manufacturing (part 2)

Moderator: Dr. Darvin Bloemaker, Western lllinois University

10:15 Nanotechnology — The Next

Industrial Revolution?

Bobby Sumpter & Robert Tuzun, Oak Ridge National Laboratory
Scientists in ORNL's Chemical & Analytical Sciences Division are
focusing on building machines at the atomic level. These micro-
scopic devices may one day travel the bloodstream to fight dis-
eases or attack contaminants in soil or water. The researchers
will detail how they are using advanced computer modeling
techniques to design & simulate atomic-scale gears & bearings.

10:45 Fabrication Techniques for Manufacturing
Advanced Composite Hardware

Jill Griffin, NASA Goddard Space Flight Center

This presentation will reveal a host of labor- and time-saving
composite fabrication techniques developed at Goddard to
support flight projects...and now available to commercial man-
ufacturers to help bolster productivity & profits.

11:15 Thick-Film Metallization Process

for Soldering & Brazing to Non-Metals

James Intrater, Director of Technology, Oryx Technology Corp.

An ingenious process called Intragene™ bonds non-metals
such as graphite & carbon-carbon composites to other mate-
rials. Braze joints formed between TZM alloy and graphite
have withstood temperatures exceeding 1000 °C.



Medical Technology (part 2)

Moderator: Donald Friedman, Technology Manager, Futron Corp.,
NASA Goddard Space Flight Center

10:15 Compact Fiber-Optic Eye Diagnostic System
Drs. Rafat Ansari & Kwang Suh, NASA Lewis Research Center

A fiber-optic probe developed for microgravity science experi-
ments has been reapplied to the early detection of cataracts.
Flexible & easy to use, the probe has no moving parts & does
not require optical alignment. It contains a miniature micro-
scope for imaging of the eye.

10:45 Dried Blood Chemistry Method

Dr. Peggy Whitson, NASA Johnson Space Center, & Dr. Vaughan
Clift, Lockheed Martin

Originally developed to preserve blood samples during space
flight and now available for commercial licensing, this inex-
pensive & highly accurate technique can be used to screen for
blood-borne diseases, drugs, cholesterol, or bacterial infec-
tions. The estimated market: $2 billion.

11:15 Left Ventricular Assist Device
(LVAD) for the Human Heart
Michael Barrett, NASA Johnson Space Center

NASA is seeking a commercial partner to further develop a small
implantable device that deploys an axial flow pump to help weak
hearts pump blood. In the U.S. alone, the estimated need for an
LVAD is 50,000 - 60,000 patients annually.

Power & Energy (part 2)

Moderator: Ann Rydalch, Mission Development, Lockheed Martin
Idaho Technologies

10:15 Long-Life, High-Reliability,
Environmentally-Sound Electric Generators

Jeff Lubeck, Stirling Technology Co.

Breakthroughs in low-cost linear motor/alternator & high-per-
formance heat exchanger technologies are being applied to
commercial electric power generators & low-temperature
refrigerators.

10:45 Hydraulic & Pneumatic Technology to
Revolutionize Internal Combustion Engine
Lubrication Systems

Dr. John Allen Marshall, East Carolina University

Dr. Marshall will illustrate a simple, automated device proven to
reduce engine wear by up to 80%. The lubrication-enhancing
device can be added to existing engines or designed into new
productions.

11:15 Applying Balanced Pistons Valve Technology
Robert Jaeger, BP Valve Technology

A highly efficient valve design dramatically shrinks size, weight,
& power requirements of fluid controls. The invention balances
the pressure in pipes like a vehicle's wheels balance a load.

Sensors/Instrumentation (part 2)
Moderator: Anthony Sammells, President, Eltron Research Inc.
10:15 Capaciflector-Based Technology

John Vranish, NASA Goddard Space Flight Center

Goddard has produced capacitive proximity sensors superior
in range & sensitivity by an order of magnitude, with thermal
drift problems virtually eliminated. Applications range from
smart guided robotic tools to automobile air bags.

10:45 PC Windows-Based Bolt Analyzer
Peter Rossoni, NASA Goddard Space Flight Center

A portable, user-friendly instrument supplies instant informa-
tion about bolt parameters. The Bolt Analyzer computes and
answers the one unknown in all bolt problems: the coefficient
of friction.

11:15 Eddy Current Residual
Stress Measuring System
E. James Chern, NASA Goddard Space Flight Center

Mr. Chern will describe a patented technique for quickly gauging
the residual stress of aging aircraft, bridges, & other structures.

9:00 am (to 3:00 pm)

Concurrent Meeting

Department of Energy (DOE)
Technology Transfer Workshop
Sponsored by the DOE Chicago Operations Office

Internet Training Sessions
(held in the exhibits hall)

Internet 101
Oct. 24-26, 10:30 - 11:30 am

Net "nuts & bolts"...How to get connected & choose the
best service providers...Basic search tools & techniques...
Understanding the World Wide Web

Advanced Internet
Oct. 24-25, 2:00 - 3:30 pm
Hot sites for engineers & scientists...Important tips for building

your own web page...What you must know about security &
encryption
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Preregister & Save

by 10/13 On-site
Complete Registration $275 $350

(includes Technology 2005 symposia, workshops, Internet training & exhibits;
opening session breakfast; awards dinner; & a set of official proceedings)

One-Day Registration $95 $125
Awards Dinner Only $55 $65
Internet Training No Charge $25
Exhibits Only No Charge

Preregistrants will receive written confirmations via mail along
with their name badges & inquiry cards. Badge holders, pro-
grams, and dinner tickets must be picked up in person at the
McCormick Place convention center beginning at 12:00 pm on
Monday, October 23. For group discounts call 1-800-944-NASA.

Air Travel Discounts
Exhibitors and attendees who book their tickets via United Airlines’

toll-free #(800) 521-4041 will receive a 10% discount off unrestrict- *

ed BUA fares or a 5% discount off any United or United Express
published fare. When reserving your tickets you must refer to meet-
ing ID#589NZ.

Special Hotel Discounts

The following special rates have been negotiated  for
Technology 2005 exhibitors & attendees:

Chicago Hilton & Towers - Headquarters Hotel

Standard $105 sgl/$125 dbl
Superior $125 sgl/$145 dbl
Deluxe $145 sgl/$165 dbl
Towers $170 sgl/$190 dbl
Gov't Rate $104 sgl/dbl (inclusive)

All the above rates are subject to 14.9% tax with exception of the
government rate which is inclusive.

Rates are not guaranteed after Oct. 1, 1995.

To make reservations call (312) 922-4400 or toll free 1-800-
HILTONS and identify yourself as a Technology 2005
attendee. All reservations require a first night advance
deposit.

Reserve early to confirm your preferred rate category!

Benefits of staying at the Headquarters Hotel

Shuttle buses will only operate from the Chicago Hilton Hotel
& Towers to McCormick Place.

The awards dinner will be held at the Chicago Hilton Hotel
& Towers.

h
Preregistration Form

USE A SEPARATE FORM OR PHOTOCOPY FOR EACH REGISTRANT. BE SURE TO ANSWER ALL QUESTIONS BELOW.
DO NOT USE THIS FORM IF YOU ARE AN EXHIBTOR OR SPEAKER.

Name
Title _
Company :
: Add(@SS e “:‘x‘ N j“;i,“ ¢
ny/St/‘Zip e
~Phone No.

“Fax No. . ®

" E-Mail Address

Please register me for the following: (check all that apply)

by10/13  after 10/13
A O Complete Registration $275 $350
(includes 1 ticket to Awards Dinner)

B 0 One-Day Symposia/Exhibits $95 $125

check day: 010/24 010/25 010/26
C 0O Awards Dinner: tickets @ $55 $65
D 0 Exhibits only Free Free
E O Internet Training Free $25
TOTAL: $ =Y @
[ Check/MO enclosed (payable to Technology Utilization Foundation)
{7 Charge my: (J Mastercard (JVISA (J Am Ex ?‘-
Card No. Exp. Date_____
Cardholder Name
Signature

Registrations & Awards Dinner reservations are transferrable.

NTB9

Which of the following best describes your industry or service? (check one)

1 O Electronics 7 O Materials/Chemicals 13 O Research Lab
2 0 Computers 8 O Industrial Equipment 14 O University

3 0 Communications 9 O Manufacturing 15 0 Other (specify)
4 0 Aerospace 10 O Power/Energy

5 0 Defense 11 O Biomedicine

6 O Government 12 O Transportation/Automotive

Which of these products do you recommend, specify, or authorize the
purchase of? (check all that apply)

16 O Electronic Components & Systems

24 0 Test/Measurement Instruments

17 D Software 25 0 Sensors/Transducers

18 O Computers/Peripherals 26 O Data Acquisition

19 0 CAD/CAE/CAM/CASE 27 0 Video/Imaging Equipment
20 O Lasers/Optics 28 3 Industrial Controls/Systems
21 0 Materials 29 0 Communications Equipment
22 0 Mechanical Components 30 O Laboratory Equipment

23 O Positioning Equip./Motion Control

Your role in purchasing is:

31 0 Decision maker 32 0 Specify 33 1 Recommend

Your principal job function is: (check one)

34 0 General & Corporate Management
35 O Design & Development Engineering

38 O Manufacturing/Production
39 O Purchasing/Procurement

36 0 Engineering Services - Tests/Quality 40 O Other (specify)

370 Basic Research

Cancellations must be received in writing by October 13 for a full refund.  [] If you require assistance to fully participate call Tricia Palumbo at

Refunds will not be granted for “no shows."

1-800-944-NASA.

Return with payment to: c/o Technology 2005, PO Box 8035, Islington, MA 02090
for fastest registration fax to: (617) 329-8090



Advanced Composites
Al Software

Automated Test Systems
Biomedical Breakthrough
CASE Tools

Cameras On A Chip
Digital Television
Flat-Panel Displays
Electric Cars

Flexible Manufacturing
Future Fuels

GPS Innovations
Head-Mounted Displays

High-Performance Thermoplastics
High-Speed Trains & Planes

High-Tech Recycling
"Hot" Superconductors

Hydrogen-Powered Vehicles

Laser Imaging

Materials Joining Techniques

From A To Z,

Technology 2005

Will Showcase _ .

L i, et

New Inventions,
Products,

& Services From U.S.
Federal Labs,

Universities, &High-

Medical Spinofifs
Microelectronic Packaging
Micromachines

Neural Nets

New Internet Applications

Optical Computing

Radar Remote Sensing

Rapid Prototyping

Real-Time Simulators

"Smart" Environmental Management
Super-Tough Ceramic Coatings
Telemedicine

Telerobots

Thermophotovoltaic Power

3D Display Technology

21st Century Refrigerators
Virtual Reality

Zeoponic "Space-Based" Media

Techindustry. Reserve
Your-Place foday!




Level The
Playing Field.

Request your free copy
of Nye’'s new Product
& Service Overview to-
day. It's an engineer’s
guide to solving lubri-
cant related problems
quickly — or with a bit
of foresight, @ way to

avoid them altogether.

Call Nye now at
508.996.6721

Gear See us at
Expo Booth 121

The problem with selecting your

lubricant at the lendof the design

project is that your competition picked

nm e DEZINMNING,

Choose the wrong lubricant fetr your new design, and problems will
turn up sooner or later, ExCessive wear. Noise. Evaporation. Oxidation, to
name just a few. With luck, you may solve them quickly. Plan ahead, you
can avoid them altogether. That’s why more and more OEMs and their
component suppliers call Nye Lubricants early in the design process.
They find a well stocked “synthetic lubricant drugstore” and experienced
lubrication engineers who guide their lubricant selection. They receive
evaluation samples, matched to the demands of their applications and
their quality standards. And they capture the competitive advantages that
come when you select the right lubricant early on: smoother performance,
longer life and a shorter design cycle. ®

All for a little lubricant foresight,

LuBRrRILFANTS
and a telephone call to Nye. Specialty Lubricants Since 1844

Nye Lubricants, Inc., PO Box 8927 New Bedford, MA 02742-8927 Phone: 508.996.6721 Fax: 508.997.5285 Telex: 94-0807

For More Information Write In No. 510



Physical Sciences

Flight-Test Fixture for Aerodynamic Research
This fixture has been used at airspeeds up to mach 2.0.
Dryden Flight Research Center, Edwards, California

Engineers at the NASA Dryden
Flight Research Center have devel-
oped a second-generation flight-test
fixture (FTF-II) to be used as a generic
test bed for research in aerodynamics
and fluid mechanics. The FTF-Il (see
figure) is a low-aspect-ratio, finlike
structure mounted on the centerline of
the lower fuselage surface of an F-
15B airplane. The fixture is 107 in.
(272 cm) long, 32 in. (81 cm) high, and
8 in. (20 cm) wide with a 12° elliptical
nose section and a blunt trailing edge.
Built primarily of carbon/epoxy materi-
als, the fixture consists of a pylon with
replaceable side panels, nose section,
and a vertical test article.

A modular configuration makes it
possible to modify the FTF-Il to satisfy
a variety of flight-test requirements.
The upper 19 in. (48 cm) of the FTF-II
is occupied by the avionics pylon,
which is a permanent structure that
houses avionics, permanent research
instrumentation systems, and other
support equipment common to most
flight experiments. The lower 13 in. (33
cm) of the FTF-Il is the vertical test arti-
cle, which, in the current configuration,
matches the contour of the avionics
pylon. The vertical test article is
removable and can be replaced by
vertical test articles of other aero-
dynamic shapes. Normally, only in-
strumentation specific to individual re-
search experiments is installed in the
vertical test article.

Flush external fasteners provide for
quick removal of four left-side panels
for access to interior compartments.
Two right-side panels extend the
length of the fixture and are attached
by internal fasteners, which minimize
discontinuities for aerodynamic ex-
periments such as surface-flow-visu-
alization studies. The 12° elliptical
nose section is located in the forward
18.8 in. (48 cm) and comprises two
pieces — one for the avionics pylon
and one for the vertical test article.
Each piece of the elliptical nose sec-
tion can be installed or removed inde-
pendently of the other. To improve the
quality of the airflow around the FTF-

84

Il, a removable pylon fairing and a
splitter plate were installed on the
upper portion of the fixture. When
needed, a removable air-data probe
can be installed near the bottom of
the piece of the nose section on the
vertical test article.

Because the FTF-Il has self-con-
tained research capabilities, the only
additional external support essential for
operation is electric power from the air-

Splitter Plate

Two-Piece
Elliptical
Nose
Section —

The FTF-Il has already been used
in several flight-research experi-
ments and is now operational and
available for potential use by indus-
try and universities. The FTF-Il and
the F-15B airplane on which it was
mounted performed successfully in
recent flight tests in which the maxi-
mum airspeed was increased to
mach 2.0. The results of handling-
quality tests of this F-15B/FTF-I|

£ \Left-Side Panels

o

“Vertical Test
Article

The FTF-Il is a highly instrumented finlike structure mounted on the lower fuselage surface

of the F-15B airplane.

plane. The FTF-Il uses a 12-bit pulse-
code-modulation system capable of
multiplexing data at frequencies as
high as 200 Hz, depending on the
number of data channels. Flight data
are transmitted to the ground for stor-
age and postprocessing. A tape
recorder in the F-15B airplane is used
for backup or to record high-frequency
data for a specific flight experiment.
Standard FTF-Il instrumentation in-
cludes a removable air-data probe,
load cells to monitor in-flight side
loads, flush static-pressure orifices,
internal accelerometers (4), and tem-
perature sensors.

combination were similar to those of
an F-15 airplane configured with a
centerline tank, and included suffi-
cient aircraft directional stability.
Flow-pressure surveys and flow-visu-
alization studies revealed flows of
good quality throughout the range of
speeds and other flight conditions.

This work was done by David M.
Richwine of PRC Inc. and John H. Del
Frate of Dryden Flight Research
Center. For further information, write
in 95 on the TSP Request Card.
DRC-95-27
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THE BREAKTHROUGH SCIENCE
BEHIND OUR NEW THERMACAM .

IR FPA CAMERA PUTS YOUR
SCIENCE WAY AHEAD.

What if you were designing break-
through capability and convenience
into R&D thermal analysis instrumen-
tation? You'd probably create a totally
portable, self-contained infrared imag-
ing system. One with 256 x 256 pixel,
full-screen temperature measurement,
a 12-bit dynamic range, and outstanding
spatial resolution.

Well, consider it done.

Inframetrics’ ThermaCAM™

focal plane array radiometer

is a true performance and

portability breakthrough.

Weighing just six pounds

complete with integral power source,
ThermaCAM is the ideal solution for
scientific applications.

All registered marks and trademarks are property of their respective holders.

sensor, you can take full IR measure-

ment and data storage capability

into the field.

Engineering the world’s smallest
radiometer began with the smallest
: = cryo-cooler, Inframetrics’

patented Microcooler.
Optimized electronics,
custom ASICs, efficient
diffractive optics, and a
PCMCIA digital memory

inframetrics

For More Information Write In No. 540

card achieved breakthrough size

and weight reduction. There’s a full-
color LCD display/viewfinder, plus
remote and video links. And just

12 watts powers it all. Better still,
Windows®-based ThermaGRAM image
processing creates reports faster than
you thought possible, right on your
PC. Put ThermaCAM’s science to
work on your next breakthrough.
Call Inframetrics today: <2y
(508) 670-5555. >

inframetrics
The Infrared Specialists
Corporate Headquarters Inframetrics Europe

16 Esquire Road

North Billerica, MA 01862
Tel: 508/670-5555

Fax: 508/667-2702

Mechelse Steenweg 277
B-1800 Belgium

Tel: 32 2 252 5712

Fax: 358 200 740 760 or
32 2 252 5388

© Inframetrics, 1995




Dynamic Light Scattering With Improved Fiber-Optic Probes
Rugged probes can be used in concentrated suspensions to measure particle-size distributions.
Lewis Research Center, Cleveland, Ohio

Improved fiber-optic probes have
been developed for use in dynamic light-
scattering measurements. More particu-
larly, the probes are intended for mea-
suring dynamic backscattering of laser
light from concentrated suspensions of
particles in liquids, for the purpose of
determining statistical distributions of
sizes of the particles. Such determina-

tions are important for monitoring and
controlling many industrial processes.
Conventional light-scattering appara-
tuses are too bulky and delicate for rou-
tine use in hostile environments like those
of industrial processes. Further-more,
conventional systems yield useful data on
dilute suspensions only; the large amount
of multiple scattering of light in concen-

Output
Optical
Fiber

Fiber Cladding

Fiber Core

Input
Optical

Fiber Probe Head

Light Scattered From Particles

<6%0%0 = ==

Limits of Field of View

Light From Laser
of Output Optical Fiber

Particles llluminated via the Input Fiber scatter light in various directions, including toward the out-
put fiber. Particle-size distributions can be determined from dynamic light-scattering measurements.

HARD/IG G
CASES

1-800-JHARDIGG, (1-800-542-7344)

The First, The Best!

Established in 1954, Hardigg Industries was the first
and mold a rugged, airtight, watertight, rotationally m
Hardigg has produced hundreds of thousands of cases for
military and commercial applications.

Over 250 Standard Sizes!

More standard sizes than any other rotationally molded case
manufacturer. Other firms have tried to copy our design, but have
only a few sizes available and without our patented features. |f

you've seen a rotationally

molded case, it's probably a Hardigg!

Rotational Molded Cases Make Sense!

Patented Molded-In Anti-Shear Interlocks protect
hardware, and prevent lid separation upon impact.
Single Piece Stress Free Molding means no bendable
metal parting lines.

Molded-In Rib design maximizes Interlocking and
Stackability.

Fully Recessed Catches and Strikes

Mil-Spec and Custom Capabilities!
(CAGE Code 11214)

GSA Catalog Available, Contract Number GS-02F-6140A.
Extensive Program Experience With Government Agencies
and The Department of Defense.

Over 200,000 Square Feet of Manufacturing Space for
Efficient Large or Small Runs.

Full Machine Shop for Complex Metal Interiors.

CAD equipped Design Team.

In House Environmental Test Laboratory.

Quality Authorized Dealers!

Over 150 Authorized Dealers, Nationally and Internationally!
America's Best Case Dealers represent Hardigg's line of cases.
Call our 800 number for your nearest authorized dealer.

Hardigg Engineers a Case For Protection!

Hardigg Cases, 147 North Main St., South Deerfield, MA 01373-0201 USA FAX: 413-665-8061
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trated suspensions complicates the light-
scattering physics to such a degree that
there is no practical way to interpret
the light-scattering data correctly.

Fiber-optic probes offer the obvious
advantages of compactness and rug-
gedness, and are thus more suitable
for industrial environments. Fiber-optic
probes can even be immersed in the
suspensions to be characterized. The
associated lasers, photodetectors, and
signal-processing circuits can be locat-
ed remotely in safer environments, cou-
pled to the probes via optical fibers.

With improved fiber-optic probes, the
backscattering regime of operation was
chosen because the receiving and
detection paths traveled by the photons
are so short that the amount of multiple
scattering is negligible in the back-scat-
tering direction. A fiber-optic probe of
older design contains a single optical
fiber that both carries the laser light into
the scattering medium and carries the
scattered light back to the photodetec-
tors. Many problems are associated with
this design and they include mechanical
complexity and fragility.

In a fiber-optic probe of the improved
type, there are two monomode optical
fibers: one fiber carries the laser light into
the scattering medium, while the other
carries the scattered laser light to a pho-
tomuiltiplier. A digital correlator computes
the temporal correlation of intensities as
represented by the photon-pulse-train
output of the photomuiltiplier. Inversion of
the autocorrelation data leads to the
particle-size distribution.

The use of two fibers makes it possi-
ble to measure backscattering at an
angle that differs enough from 180° to
eliminate the scattered-light/laser-light
ambiguity, yet is close enough to 180° to
suppress multiple scattering. Also, by
choice of both the angle and the dis-
tance between fibers, one can select not
only the scattering angle but also the
location of the center of the scattering
region at the intersection of the optical
axes of the two fibers.

This work was done by Harbans
Singh Dhadwal of the State University of
New York, Rafat R. Ansari of Case
Western Reserve University, and William
V. Meyer of the Ohio Aerospace Institute
for Lewis Research Center. For fur-
ther information, write in 73 on the TSP
Request Card. LEW-15461

NASA Tech Briefs, September 1995



Complete

Containment for corrosive
and hard-to-handle fluids

PFA Fittings, Tubing, and Valves from
the SWAGELOK companies let you design
leak-tight systems from start to finish.

SWAGELOK® PFA Tube Fittings

B Leak-tight seals
with high pressure capability

W 1/4", 3/8", and 1/2" sizes
M Pressures to 275 psig

SWAGELOK PFA Tubing
W 1/4", 3/8", and 1/2" sizes
B 0.062" wall thickness

B 50 ft. and 100 ft. lengths

SWAGELOK Groove Cutter

For grooving PFA Tubing used in
SWAGELOK PFA Tube Fittings.

£ 1993 SWAGELOK Co., all rights reserved FS-0-018

WHITEY® PFA Valves

Needle

«
B Roddable, straight-through
orifice for easy cleaning
and high flow (Cy’s to 1.39)

M 1/4", 3/8", and 1/2" SWAGELOK
Tube Fitting end connections

Plug tip stem ensures leak-tight
shut-off and offers flow control

Positive stem stop prevents
accidental disassembly

he]

i}

B Panel mountable

B Patented stem seal eliminates
leakage and requires less
operating torque

B Pressures to 180 psig

B Temperatures to 300°F

For More Information Write In No. 541

Grooved
PFA Tubing
for leak-tight seal.

No visible gap between
nut and body hexes - with
hexes aligned -ensures
proper makeup.

Plug

B 1/4 turn actuation

B Easily cleaned or purged
B Full flow design (Cy=1.8)
B Compact

W 1/4" SWAGELOK Tube Fitting
end connections

B Pressure rating 60 psig
B Temperatures to 200°F

=15
companies

SWAGELOK Co.
Solon, OH 44139




THE WORLD’S SMALLEST

SIX-AXIS
FORGE/
TORQUE
SENSOR

Our new NANO F/T:
measures six axes (Fx, Fy, Fz,
Tx, Ty, Tz) of force and torque.
is ultra-small...17mm diameter
x 14.5 mm height.
is extra-strong...up to 3000%
overload protection.
is very quiet.. silicon gages
provide high noise immunity.
speaks your language...our
intelligent controller outputs
data in RS-232, parallel and
analog formats.

T ez,

SENSOR SYSTEM

Call today to discuss your
application with our engineers.

= Assurance Technologies, Inc.
503D Highway 70 East ¢ G NC 27529
Phone: 919
Fax: 919-77
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Measuring Fluxes of Heat

to a Plasma-Arc Anode

Three probes yield data on conduction, convection,
and radiation of heat to the anode.

Lewis Research Center, Cleveland, Ohio

Three probes have been constructed
to provide measurements indicative of
the conductive, convective, and radiative
transfer of heat from a free-burning plas-
ma arc to a water-cooled copper anode
used in generating the arc. During a plas-
ma experiment, one of these probes is
installed in a cavity in the anode, with the
sensing surface of the probe flush with
that surface of the anode that faces the
plasma (see figure). The probe is electri-
cally insulated from the anode; the
potential of the probe is allowed to float
at the potential of the plasma so that
there is no spurious heating of the probe
by impact of electrons.

Each probe consists mainly of a cop-
per body with two thermocouples
embedded at locations 4 mm apart along
its length. The thermocouples provide a
measure of the rate of conduction of heat
along the probe and thus the transfer of
heat from the plasma to the sensing sur-
face at the tip of the probe. The three
probes are identical except that the sens-
ing surface of one is uncoated and the
sensing surfaces of two of them are coat-
ed with different materials to make them

sensitive to different components (con-
ductive, convective, and radiative) of the
overall flux of heat.

The probe with the uncoated (copper)
tip is designed to absorb the same con-
ductive, convective, and radiative fluxes
of heat as does the surrounding area of
the anode. The tip of one probe is coat-
ed with platinum to make it sensitive pri-
marily to the conductive and convective
fluxes. The tip of the third probe is coat-
ed with carbon black to make it absorb
nearly all of the incident radiant flux plus
the same conductive and convective flux
as that into the platinum-coated probe.
The conductive, convective, and radia-
tive fluxes of heat to the anode can be
computed by computing differences
among the heat-flux readings of the
three probes.

This work was done by John M.
Sankovic of Lewis Research Center
and James A. Menart, Emil Pfender, and
Joachim Heberlein of the University of
Minnesota. For further information,
write in 7 on the TSP Request Card.
LEW-16076

Ceramic Paint for Electrical Insulation
Between Probe and Anode

Thermocouples
L%

Sensing Surface of Probe

Copper Probe Body

Nickel-Alloy Sheaths Around
Thermocouple Wires

Plasma-Sprayed Alumina Ceramic
Paint for Electrical Insulation
Between Probe and Anode

A Heat-Flux-Measuring Probe (one of three nearly identical probes) is installed in an anode
to measure some of the components of the flux of heat from a plasma to the anode.

NASA Tech Briefs, September 1995



Fmansy

T hisis something more than new technical
calculation software with added features and
functions. Instead, it

is the first complete

| considered a scaling term for
the radiatod power, and can be
exprossed In 4B, as follows:

problem-solving

| 7o plot this expression as a functian of szimuth angle, define a range varid} A
| and the step size, d¢, to be used in the plot. For the simple case of an antdl ILESHE
| with 6 eloments, spaced A2 apart. the array factor appears as follows:

environment that

Mathcad PLUS - (ANTENNAMCD)]

notation. Choose from hundreds of built-in
functions. Graph in 2-D and 3-D. Change vari-
ables and instantly
update answers. Then

el print your work in
N

J

B(4) -wln(

presentation-quality

Wl Figure 1.1

lets you explore,

documents. All with

analyze, model,

unmatched ease and

to finish, in an intuitive and highly usable interface.

test, refine and
document even the most complex problems.
The only one that lets you collaborate with
others using E-mail,
Lotus Notes® o the

World Wide Web. One

that lets you enter

You can access, share

and interact with
“live” Mathcad
worksheets on the

Waorld Wide Web.

equations anywhere on

the screen in real math

Math Soft

usability. Choose
Mathcad® 6.0 Standard Edition, now with anima-
tion, statistics and more data analysis tools. Or
PLUS 6.0 Professional Edition with additional
powet, including live symbolics, differential
equations, and unique programming operators
that let you program in a language you already
know - mathematics. And, there are a number
of Electronic Books with thousands of useful

formulas and constants, ready to drag and

Programming Operators

in PLUS 6.0 let you write
| functional programs to solve
complex: problems using a

language you know - math,

drop into your Mathcad worksheet. See for
yourself. Once you experience Mathcad 6.0,

you'll never look at math the same way again.

PLUSED, o.c0cscn560 oo

Mathcad

MathSalt

Fora Free Working Model, call us toll-free at
-800-827-1263 or download a copy from the
World Wide Web at http://www.mathsoft.com.

Or visit your local software reseller today.

MathSoft, Inc. 101 Main Street, Cambridge, MA 02142 USA * Phone: 617-577-1017 ¢ Fax: 617-577-8829 » MathSoft Europe P.O. Box 12358, Edinburgh, EH11 4GN, United Kingdom
Phone: +44-131-451-6719 * Fax: +44-131-458-6986 * © 1995 MathSoft, Inc. TM and ® signify manufacturer’s trademark or registered trademark respectively.

For More Information Write In No. 572

A45B2



” Materials

Polyimides Made From PDMDA

Advantages over commercial polyimides include lower dielectric constants

and greater degrees of transparency.
Langley Research Center, Hampton, Virginia

Thermally stable linear aromatic polyimides with improved
optical, electrical, and processing characteristics have been
made from 3,3-bis(3,4-dicarboxyphenoxy)diphenylmethane
dianhydride (PDMDA). These polyimides can be made in the
form of powders that can be dissolved to cast thin films. They
are potentially useful as coating and matrix materials. Films made
of these polyimides vary from transparent to pale yellow, where-
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Figure 1. The Cyclic Dianhydride PDMDA is produced in this
sequence of reactions. The PDMDA is used as a monomeric ingredi-
ent in the synthesis of novel linear aromatic polyimides that have rel-
atively low dielectric constants and enhanced optical clarity.
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as typical commercial polyimides are bright yellow. The dielectric
constants of these polyimides at a frequency of 10 GHz range
from 2.7 to 3.1 (vs. 3.2 to 4.0 for typical commercial polyimides).
The greater degrees of transparency and lower dielectric con-
stants make these polyimides more suitable for use in some
electronic and optical applications; e.g., as insulating materials
on wires and protective films on solar photovoltaic cells.

Figure 1 illustrates the synthesis of PDMDA. In the first three
steps, 3,3-diaminophenylmethane is converted to a disodium
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Figure 2. A Linear Aromatic Polyimide is synthesized from PDMDA
in this sequence of reactions.
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bisphenol salt. The salt is reacted with 4-
nitro-N-phenylphthalimide, the products of
this reaction are refluxed in NaOH to
remove the bis-aniline, and the remaining
product is hydrolyzed to convert it to a
tetracarboxylic acid. The acid, in turn, is
reacted with acetic anhydride. The PDMDA
precipitates and is dried in vacuum.
Figure 2 illustrates the synthesis of a
polyimide from PDMDA. An aromatic
diamine in an amide solvent is mixed
with an equal molar portion of PDMDA
and the mixture is stirred at ambient
temperature in a closed vessel. The re-

Improved
Preparation of
Solid-Electrolyte
Films

A modified process ensures

compatibility among components.

NASA'’s Jet Propulsion
Laboratory, Pasadena, California

An improved chemical-blending pro-
cedure produces a composite material
for thin, large-area solid-electrolyte films
for lithium batteries. The films have uni-
form compositions and are dimensional-
ly stable. The transport number of their
lithium cations is high, close to unity.
Batteries made with these films are
expected to have energy and power
densities up to about 100 Weh/kg and
100 W/kg, respectively.

A previous version of the composite
material was described in “Composite
Solid Electrolyte for Lithium Cells” (NPO-
18694), NASA Tech Briefs, Vol. 18, No. 7
(July 1994), page 49. The composite
material is a combination of polyethylene
oxide, alumina, and lithium iodide
(PEO/AIL,O4/Lil). Previous attempts to make
the composite by dissolving constituents
one at a time in an acetonitrile solution
were only partially successful in that as
soon as PEO was added to the mixture
containing the other ingredients, the alu-
mina particles became agglomerated
into balls covered with PEO. Therefore,
the films made with the composite ma-
terial did not have a uniform composition.

An experiment showed that ag-
glomeration could be prevented by
adding isopropy! alcohol to the mix-
ture before adding PEO. The alcohol
apparently inhibits the scavenging
action of PEO.

The experiment involved the fol-
lowing steps:
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action between the aromatic diamine
and the PDMDA forms a polyamic acid,
which can be converted to the polyimide
and used in either of two ways: The
solution of polyamic acid and amide sol-
vent can be cast into a thin film, then
heated to evaporate the solvent and
thermally convert the polyamic acid film
to the desired polyimide film. Alter-
natively, the polyamic acid in solution
can be chemically imidized and precipi-
tated to obtain the polyimide in the form
of a powder, which can later be redis-
solved and applied as a coating or film.

This work was done by Anne K. St.
Clair of Langley Research Center and
Harold G. Boston and John R. Pratt of
Lockheed Engineering & Sciences Corp.
For further information, write in 143 on
the TSP Request Card.

This invention has been patented by
NASA (U.S. Patent No. 5,218,077).
Inquiries concerning nonexclusive or ex-
clusive license for its commercial devel-
opment should be addressed to the
Patent Counsel, Langley Research
Center; (804) 864-9260. Refer to LAR-
14487.
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e Appropriate amounts of Lil, Al,Os,and PEO were weighed
out separately.

The Lil was dissolved in 50 mL of acetonitrile.

* The alumina was added to the Lil/acetonitrile solution and
stirred for 5 min.

80 mL of isopropyl alcohol were added to the solution and
stirred well. Another 120 mL of acetonitrile were stirred in, fol-
lowed by 80 mL more of the alcohol.

* While the solution was stirred vigorously, the PEO was added.

Stirring was continued overnight to dissolve the PEO.

The particles of alumina in the resulting mixture were found to be
suspended uniformly. An electrolyte film cast from this mixture
exhibited remarkable dimensional stability. In thermal-creep mea-
surements, the PEO/ALO4/Ll film was found to be more stable than
was a similar film that did not contain alumina particles (see figure).

This work was done by Ganesan Nagasubramanian and Alan
Attia of Caltech for NASA’s Jet Propulsion Laboratory. For
further information, write in 118 on the TSP Request Card.

This invention is owned by NASA, and a patent application has
been filed. Inquiries conceming nonexclusive or exclusive license
for its commercial development should be addressed to the
Patent Counsel, NASA Resident Office-JPL; (818) 354-5179.
Refer to NPO-18877.

100
Note: Percent Creep ={(R - R)/A} x 100, where R, denotes
initial electrical resistance and R denotes electrical
resistance as a function of time.
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Composite of Polyethylene Oxide, Alumina, and Lithium lodide exhib-
ited much less creep than did a composite that did not include alumina.

Mathematical Model of Curing Behavior of a Polymer
The model predicts chemical, thermal, and mechanical responses.

Marshall Space Flight Center, Alabama

A mathematical model predicts selected aspects of the
chemical, thermal and mechanical responses of polymeric liner
and propellant materials during a curing process. Predictions
can be made both prior to processing and during the process
in quasi-real time. The model was developed specifically for use
in designing and analyzing a process in which bondline materi-
als (including polymeric liners) and propellant are cast and cured
in a rocket motor. With modifications, the model should be
applicable to curing of other polymeric materials.

The one-dimensional model is incorporated in a computer
program having three basic modules: (1) a process environ-
ment model (PEM) that predicts the current state of cure of the
material as well as its chemical and thermal responses; (2) a
process mechanical model (PMM) that uses data calculated by
the PEM to predict stresses, strains and displacements; and (3)
a process assessment model (PAM) that evaluates the chemi-
cal, thermal and mechanical responses.

The model can be used to design curing processes that can
potentially help reduce the variability of properties often
observed in both propellant and bondline materials. This is
accomplished by using the model to assess trial process tem-
perature schedules that can alleviate tensile stresses that
develop in the bond system due to propellant cure shrinkage.
Proper selection of a process schedule will ensure that pro-
pellant and bondline tensile stresses due to chemical shrink-
age are sufficiently counterbalanced by compressive thermal
stresses (caused by increasing the cure temperature after the
gel point is reached). To avoid possible processing problems,
any net tensile stresses must be kept below the current pro-
pellant and bondline strengths. This may necessitate the use
of nonisothermal process schedules (see figure). Until now,
standard practice in the industry has been to process materi-
als at constant temperatures.

Inasmuch as the simulation of an entire process takes only
a few minutes, whereas the actual process often takes days, it
is possible to make in-process predictions in quasi-real time.
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This is done using the actual process temperature to drive
model predictions of conditions at the locations of dielectric
gauges, thermocouples and stress sensors. Comparison of
predicted and measured responses then provides a more com-
prehensive understanding of bondline property variations and
stress states during the process. Further development may
provide a direct “in-line” program for calculations, including

O == == Q= -
* Each temp P fully cured prop at 60 hr.
? £ ! | | 1 L |
A T R L
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e
7._
Process B yields the highest margins
81~ because tensile stresses due to
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ir relieved by thermal expansion.
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Three Equivalent Curing Processes defined by different temper-
ature schedules were applied to a conceptual rocket motor and
analyzed by use of the mathematical model described in the text.
The lower plot shows the predicted critical margin of safety histo-
ry for each process (failure is indicated when the margin of safety
falls to zero). Process B would be selected.
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comparisons, in real time. This will con-
stitute a basis for more sophisticated
control of the process.

This work was done by Willard C.
Loomis of Science Applications Interna-

tional Corp., Rodney B. Beyer of Atlantic
Research Corp., and Edmund K. S. Liu
of GenCorp Aerojet for Marshall Space
Flight Center. For further information,
write in 94 on the TSP Request Card.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Patent Counsel,
Marshall Space Flight Center; (205) 544-
0021. Refer to MFS-28876.

Hydrophobic Catalysts for Removal of NO, From Flue Gases
These catalysts would not be adversely affected by water vapor and sulfur oxides.
NASA’s Jet Propulsion Laboratory, Pasadena, California

Improved catalysts for the removal of
nitrogen oxides (NO and NO,) from
combustion flue gases would be formu-
lated as composites of vanadium pen-
toxide in carbon molecular sieves.
These catalysts are expected to pro-
mote the highly efficient selective cat-
alytic reduction of NO, at relatively low
temperatures while not being adversely
affected by the presence of water vapor
and sulfur oxide gases in the flue gas.
An apparatus that utilizes a catalyst of
this type could be easily integrated into
the exhaust stream of a power plant
(see figure) to remove nitrogen oxides,
which are generated in the combustion
of fossil fuels and which contribute to
the formation of acid rain and photo-
chemical smog (or ozone, which is a
pollutant in the lower atmosphere).

Similar to catalysts that have been
developed previously for the same
purpose, these would promote the
reduction of NO, by ammonia that had
been injected into the flue gas. The
main chemical reactions for the
removal of NO, are

B6NO + 4NH; — 5N, + 6H,0,

4ANO + 4NH;z + O, — 4N, + 6H,0,
and

NO + NOQ +2NH3 = 2N2 * SHQO
Vanadium pentoxide (V,0s) is known
to be a good catalyst for these reac-
tions. However, the water vapor pro-
duced in these reactions has an unfa-
vorable effect on the reduction equi-
librium. In addition, the combustion of
fuels that contain sulfur produces SO,,
and the catalyst promotes the conver-
sion of a small amount of the SO, to
SOs. Then the reaction of NHz with SO5
and H,O produces (NH,),SO, and
NH,HSO,, which eventually accumu-
late in sufficient quantity to clog the
pores of the catalyst support and
thereby deactivate the catalyst. This
process limits the life of the catalyst
which requires either the replacement
or regeneration of the catalyst. Thus, it
would be desirable to develop a
hydrophobic catalyst to minimize the
effect of water vapor and at the same
time make the catalyst minimally sus-
ceptible to clogging by sulfates and
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thereby extend the life of the catalyst.
Although not usually hydrophobic,
activated charcoal can catalyze the

reduction of NO, at temperatures as low
as 100 °C. Recently, carbon molecular
sieves (which are hydrophobic) have
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been put to new use in separation and
purification of gases. Carbon molecular
sieves offer an improvement over acti-
vated charcoal because of their molecu-
lar-sieving characteristics, hydrophobic-
ity, and potentially larger surface areas.
Thus, it is proposed to disperse V,05 on
high-surface-area supports to obtain
fast chemical kinetics and to use carbon
molecular sieves as such supporting
materials to obtain very effective cata-
lysts for the reduction of NO,.

It should be possible to prepare the
proposed catalysts by a modified version
of a method used previously to make a
hydrophobic composite of silicalite and
carbon molecular sieve for removal of
selected organic compounds. In addi-
tion, carbon molecular sieves can be
made with pore sizes of 3 to 4.0 A, so
that it should be impossible for SO, and
SO; (and heavy aromatics, if present) to
enter the pores, as their respective sizes
are greater than 4.0 A. This will prevent
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A Catalyst in the Flue would promote the reduction of NO, by ammonia to harmless N, and H,O.

the formation of sulfates inside the pores.

It is expected that V,0s/carbon-mole-
cular-sieve catalysts will function in the
temperature range 175 to 350 °C,
where there is a significant reduction of
NO,. Operation at the low end of this
temperature range should be possible
without encountering plugging of pores
or poisoning of the catalysts. The high

temperature limit reflects the possible
oxidation of carbon in the catalyst at
temperatures above 350 °C.

This work was done by Pramod K.
Sharma, Gregory S. Hickey, and Gerald
E. Voecks of Caltech for NASA’s Jet
Propulsion Laboratory. For further
information, write in 45 on the TSP
Request Card. NPO-19474

Wire-Arc-Sprayed Aluminum Protects Steel

Against Corrosion

Unlike some paints, aluminum coatings do not emit chromium and volatile organic compounds.
Marshall Space Flight Center, Alabama

Aluminum coatings wire-arc sprayed
onto steel substrates have been found
to be effective in protecting the sub-
strates against corrosion. These alu-
minum coatings also satisfy stringent
requirements for adhesion and flexibili-
ty, both at room temperature and at
temperatures as low as that of liquid
hydrogen [-423 °F (-253 °C)]. The wire-
arc-sprayed aluminum coatings were
developed as alternatives to corrosion-
inhibiting primers and paints that are
required by law to be phased out
because they contain and emit such
toxic substances as chromium and
volatile organic compounds.

Wire-arc spraying offers important
advantages over other thermal deposi-
tion processes and over painting. Unlike
in painting, there is no need for drying or
curing time. In comparison with other
thermal processes, the substrates can
be kept at relatively low temperatures,
and rates of deposition are high.

An aluminum coating forms a galvan-
ic cell with a steel substrate, the steel
acting as the cathode and the aluminum
as the anode. In this arrangement, the
aluminum corrodes preferentially, thus
protecting the steel.

In an experiment, aluminum coatings
were wire-arc-sprayed on plates and on
a duct made of 21-6-9 corrosion-resis-
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tant steel, then the plates and duct
were tested as follows:

¢ Adhesion and flexibility at room tem-
perature. The aluminum coating did not
crack when the plate was bent around a
mandrel of 0.3-in. (7.6-mm) diameter.
The plate was then subjected to a tape-
pull test, and the coating continued to
adhere (see figure).

* Adhesion and flexibility at low tem-
perature. A plate submerged in liquid
nitrogen at -320 °F, (-196 °C) was bent
around a mandrel of 2.8-in. (71-mm)
diameter without cracking or loss of
adhesion of the aluminum coat.

* Resistance to corrosion. Plates sur-
vived 120 days in a salt fog, without cor-
rosion or pitting of the substrate.

¢ Thermal shock. By turning a flow of
liquid hydrogen on and off, the duct was
thermally cycled to —423 °F (253 °C) 17
times in 16 hours. The aluminum coating
did not crack or lose adhesion.

The optimum aluminum-coating
thickness has been found to lie
between 0.004 and 0.008 in. (between
0.1 and 0.2 mm). Thicker coats are less
flexible and tend to blister in salt-fog
tests. Grit blasting to prepare sub-
strates for adhesion of wire-arc sprayed
aluminum is unnecessary and may be
unacceptable in situations in which
substrates are required to be smooth;

hand sanding has been found to result
in the required degree of adhesion.

This work was done by Frank R.
Zimmerman and Richard Poorman of
Marshall Space Flight Center and
Heather L. Sanders, Timothy N.
MecKechnie, James W. Bonds, Jr, and
Ronald L. Daniel, Jr, of Rockwell
International Corp. For further information,
write in 96 on the TSP Request Card.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Patent Counsel,
Marshall Space Flight Center; (205) 544-
0021. Refer to MFS-30044.
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This Specimen Was Bent and subjected to
a tape-pull test, without cracking or loss of
adhesion of its wire-arc-sprayed aluminum
coating.
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Eutectic-Free Superalloy Made by Directional Solidification
Resistance to fatigue is enhanced.

Marshall Space Flight Center, Alabama

By suitable control of the thermal
conditions in a directional-solidification
pro-cess, superalloy structural and ma-
chine components (e.g., turbine blades)
can be cast with microstructures that
enhance resistance to fatigue. The specif-
ic version of the process and the thermal
conditions are chosen to reduce micro-
segregation during solidification and to
minimize or eliminate script carbide and
eutectic-phase inclusions, which are brit-
tle inclusions that have been found to
decrease resistance to fatigue.

Numerous variations on the basic
directional-solidification theme have
been described previously in NASA Tech
Briefs. Typically, a batch of the alloy in
question is melted under an inert atmos-
phere in a cylindrical crucible, then pro-
gressively resolidified, from one end to
the other. This is accomplished by use of
a hollow cylindrical furnace that fits
closely but loosely around the crucible
and translates along the crucible.

The melt-zone temperature and the axial
gradient of temperature at and near the
moving solidification front affect the micro-
structure of the solidified alloy. To make it
possible to tailor the spatial distribution of
temperature to optimize the microstruc-
ture, the furnace is constructed with a chill-
ing block at one end, plus multiple, axially
spaced heaters that can be maintained at
different temperatures. The speed of
translation also affects the outcome and
should be adjusted accordingly.

The concept has been verified in
experiments on the nickel-base superal-
loy Mar-M246(Hf). The figure shows the
axial temperature profile that, along with
a rate of translation of 30 cm/h, has
been found to give the best results for
this alloy. Specimens that were direc-

tionally solidified under these conditions
exhibited microstructures with small,
closely spaced dendrite arms (which
inhibit microsegregation); fine, blocky
carbides; and no eutectic phase. These
directionally solidified specimens were
also heat treated and subjected to high-
cycle-fatigue tests. Statistical analysis of
the results of these tests revealed that
these specimens had fatigue lives about

ten times those of other specimens of
the same alloy that were directionally
solidified in the same furnace with a
nonoptimum temperature profile.

This work was done by Deborah
Dianne Schmidt of Marshall Space
Flight Center. For further information,
write in 12 on the TSP Request Card.
MFS-31030
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This Axial Temperature Profile, translated
along a specimen of Mar-M246(Hf) at a
speed of 30 cm/h, produces a eutectic-free
microstructure that imparts high resistance
to fatigue.
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Program Computes SLM
Inputs To Implement
Optimal Filters

MEDOF optimizes values for
filters in optical correlators.

The Minimum Euclidean Distance
Optimal Filter (MEDOF) program gener-
ates filters for use in optical correlators.
The algorithm implemented in MEDOF
follows the theory put forth by Richard D.
Juday in “Optimal realizable filters and
the minimum Euclidean distance princi-
ple,” Applied Optics, Vol. 32 (September
10, 1993), pp. 5100-5111. This program
analytically optimizes filters on arbitrary
spatial light modulators (SLMs) of such
types as coupled, binary, fully complex,
and fractional-2r-phase. MEDOF opti-
mizes filters constructed on these mod-
ulators for a number of metrics including
the following:

e |ntensity of the correlation peak at
the origin for the centered appear-
ance of the reference image in the
input plane;

¢ The signal-to-noise ratio (SNR),
including the correlation-detector
noise as well as the colored additive
input noise;

¢ The peak-to-correlation-energy ratio
(PCE) defined as the fraction of the
signal energy passed by the filter
that shows up in the correlation
spot; and

¢ The peak-to-total-energy ratio, which
is a generalization of PCE in which
the passed colored input noise is
added to the passed energy of the
input image.

The user of MEDOF supplies the
functions that describe the following
quantities:
¢ The reference signal;
¢ The realizable complex encodings of
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both the input and filter SLM;
¢ The noise model, possibly colored, as

it adds at the reference image and at

the correlation detection plane; and

e The metric to analyze, here taken to
be one of the analytical ones like SNR
or PCE. MEDOF does not directly
optimize such nonanalytic metrics as
the peak-to-secondary ratio.

MEDOF examines the statistics of the
noise of the encoded input (if SNR or
PCE is selected) and the available val-
ues of the filter SLMs. These statistics
are used to determine a range for
searching for the magnitude and phase
of k, a pragmatically based complex
constant necessary for computing the
optimal filter. The filter is produced for
the mesh points of k and the value of
the metric that results from these points
is computed. When the search is con-
cluded, the values of amplitude and
phase of that k, the metric of which is
largest, as well as consistency checks,
are reported.

A finer search can be done in the
neighborhood of the optimal k if desired.
The filter finally selected is written to
disk in terms of voltages to be applied to
SLMs, not in terms of the complex trans-
mittance of the filter. Optionally, the
impulse response of the filter can be cre-
ated to enable the user to examine the
responses in the cases of the features
the algorithm selects as important to the
recognition process under the selected
metric, limitations of the filter SLM, etc.
Because MEDOF uses the filter SLM to
its greatest potential, the filter compe-
tence is not compromised for simplicity
of computation.

MEDOF is written in C language for
Sun-series computers running SunOS.
With slight modifications, it has been
implemented on DEC VAX-series com-
puters using the DEC-C v3.30 compiler,
although the documentation does not
currently support this implementation.
MEDOF can also be compiled by use of
Borland International, Inc., Turbo C++
v1.0, but IBM PC memory restrictions

COSMIC® —
Timothy L. Peacock, Director
Phone (706) 542-3265;
FAX (706) 542-4807
The University of Georgia,
382 East Broad Street,
Athens, Georgia 30602

greatly reduce the maximum size of the
reference images from which the filters
can be calculated. MEDOF requires a
two-dimensional fast Fourier transform
(2DFFT). One 2DFFT routine that has
been used successfully with MEDOF is a
routine found in “Numerical Recipes in C:
The Art of Scientific Programming,”
which is available from Cambridge
University Press, New Rochelle, NY
10801. The standard distribution medi-
um for MEDOF is a 0.25-in. (6.35-mm)
streaming-magnetic-tape cartridge (Sun
QIC-24) in UNIX tar format. MEDOF was
developed in 1992-1993.

This program was written by R. Shane
Barton, Richard D. Juday, and Jennifer L.
Alvarez of Johnson Space Center. For
further information, write in 211 on the
TSP Request Card. MSC-22380

Mathematics and
Information Sciences

Program for Analyzing
Failures in a Complex
System

CRANS facilitates rapid
logic-tree analysis.

The Configurable Real-Time Analysis
System (CRANS) computer program
provides means for representing logi-
cally interconnected items (e.g., mod-
ules of equipment in a complicated
system) in a matrix format. Capabilities
like those provided by CRANS can be
helpful in a real-time environment (e.g.,
the operational environment of such a
system), in which there is a need for
quick evaluation of the results of
changes or failures.

Tabulations that show the effects of
changes and/or failures of a given item
in the system are generally useful only
for a single input, and only with regard to
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that item. Subsequent changes become
more difficult to evaluate as combinations
of failures produce a cascade effect. In
the presence of multiple indicated fail-
ures in the system, it becomes neces-
sary to determine a single cause. In this
case, failure tables are not very helpful.

CRANS can interpret a logic tree that
has been constructed by the user to
describe a complex system and can
determine the effects of changes and
failures in the system represented by
the logic tree. ltems in the tree are
related to each other by Boolean oper-
ators. The user is then able to change
the states of these items (ON/OFF
FAILED/UNFAILED). The program then
evaluates the logic tree as thus amended
and determines any resultant changes to
other items in the tree. In this way,
CRANS exceeds the capability of a sim-
ple failure table since multiple
failures/changes can be input simultane-
ously. CRANS can also search for a
common cause of failures of multiple
items, and enables the user to explore
the logic tree from within the program.

Display output is in the form of a
matrix or matrices of colored boxes
defined by the user, each box repre-
senting an item or set of items from the
logic tree. Input is via mouse selection
of the matrix boxes, using the mouse
buttons to toggle the state of each
affected item.

CRANS is written in C language
and requires revision 4 or revision 5
of version 11 of the MIT X Window
System. It requires 78K of random-
access memory for execution (the
amount of memory needed depends
on the size of the logic tree), and a
three-button mouse. It has been suc-
cessfully implemented on Sun4 work-
stations running SunOS, HP9000
workstations running HP-UX, and
DECstations running ULTRIX as well
as on DEC Alpha, Silicon Graphics,
and Masscomp 6600. No executable
code is provided on the distribution
medium; however, a sample makefile
is included. Sample input files are
also included. The standard distribu-
tion medium is a 0.25-in. (6.35-mm)
streaming-magnetic-tape cartridge
(Sun QIC-24) in UNIX tar format.
Alternate distribution media and for-
mats are available upon request. This
program was developed in 1992.
(The original version was developed
in 1989.)

This program was written by R.
Kevin McCluney of Johnson Space
Center. For further information,
write in 210 on the TSP Request
Card. MSC-21845

@ Mechanics

P-Finite-Element Program
for Analysis of Plates

Results can be more
accurate than in the
h-finite-element method.

BUCKY is a p-finite-element comput-
er program for highly accurate analysis
of structures. BUCKY can be used to
analyze the buckling, bending, and in-
plane stress-and-strain behaviors of
plates. BUCKY provides elastic-plastic
solutions for isotropic plates in states of
plane stress, and an axisymmetric solu-
tion sequence that can be used to treat
three-dimensional problems. BUCKY
computes the response of a plate to a
variety of loading and boundary condi-
tions by use of a higher-order displace-
ment function in the p-finite-element
method. Several h-elements can be
replaced by a single p-element. In addi-
tion, the high order of the displacement
functions enables the user to obtain
results more accurate than those
obtained by the use of traditional h-
finite elements.

The user can choose among plane
stress, plate bending (Kirchhoff or Reis-
sner-Mindlin theory), plate buckling,
two-dimensional plane-stress plasticity,
and three-dimensional axisymmetric
analysis. In the current version of
BUCKY, the thickness of a plate can vary
linearly in the spatial coordinates. In
addition, the user can prescribe pres-
sure loads, distributed edge moments,
or edge tractions that are constant, lin-
ear, or quadratic in behavior. For plate
bending, loads can also be applied in
the form of concentrated point loads.
BUCKY also supports orthotropic as
well as isotropic material properties at
the element level.

BUCKY is written in FORTRAN 77 for
UNIX-based computers. It has been
successfully implemented on HP9000-
series 700/800 computers running HP-
UX 8.07, Sun4-series computers run-
ning SunOS 4.1.1, SGI IRIS-series com-
puters running IRIX 5.2, and CRAY Y-
MP-series computers running UNICOS
5.1. COSMIC was unsuccessful in
implementing BUCKY on a DECstation
3100 computer running DEC RISC
ULTRIX 4.3. BUCKY requires 5MB of
disk space for installation. The amount
of random-access memory (RAM) need-
ed varies with the size of the problem
being solved; however, 10MB of RAM is
needed for this version of the source

code. In addition to primary output files,
BUCKY produces PATRAN and |-DEAS
Universal output files for post-process-
ing. An electronic version of the docu-
mentation is included on the distribution
medium in PostScript format. The stan-
dard distribution medium for BUCKY is
a 0.25-in. (6.35-mm) streaming-magnet-
ic tape cartridge (Sun QIC-24) in UNIX
tar format. BUCKY was originally devel-
oped In 1992 and released in 1994.

This work program was written by
James P. Smith of Johnson Space
Center. For further information, write in
21 on the TSP Request Card.
MSC-22470

Q

Program Predicts Mixer
Intermodulation Products

Electronic Components
and Circuits

This interactive program aids
design and analysis of
frequency converters.

IMODP is a computer-aided-design
(CAD) software tool useful in the analysis
and design of frequency-conversion
schemes. Frequency conversion or mix-
ing is an essential function in communi-
cation receivers, down-converters, and
transmitters. IMODP analyzes the inter-
modulation products created by mixing
of (1) harmonics of a local-oscillator (LO)
signal with (2) harmonics of another
radio-frequency (RF) signal. Such mixing
results in signal components in the inter-
mediate-frequency (IF) range above the
required rejection level.

IMODP is highly interactive with the
user. The user is prompted for inputs
and is provided outputs in real time on
the screen. In addition, IMODP creates a
file in which the output is saved. The
inputs that IMODP accepts are the
ranges and increments of the frequen-
cies of the LO and the other RF signal,
the nominal IF and the IF bandwidth, the
shape of the IF filter, the required level of
rejection of intermodulation products,
the highest (up to 10) order of harmonic
to be calculated, and the specific mixer
intermodulation-product-suppression
table. The user can insert a new table
(quided by the program) or select one of
the standard tables provided.

In order to facilitate the efficient itera-
tion process necessary for complex fre-
quency schemes, the program provides
configuration files that store last-run
inputs. The program offers last-run val-
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ues as default inputs so that the only
parameters that must be entered are
those with new values.

Output from IMODP consists of a list
of all input parameters and a list of all
the frequencies and levels of all inter-
modulation products, the levels of which
exceed the required suppression levels.
The suppression that is calculated
includes the mixer suppression as well
as the IF-band-pass-filter rejection. This
filter is assumed to have zero loss in
the pass band and linear slopes with
respect to frequency.

IMODP is written in Microsoft FORTRAN
for IBM PC-series and compatible
computers running MS-DOS. This soft-
ware package includes a sample exe-
cutable code compiled by use of Microsoft
FORTRAN v4.0. IMODP requires approxi-
mately 36K of random-access memory for
execution. The standard distribution medi-
um for this program is a 3.5-in. (8.89-cm),
1.44MB MS-DOS-format diskette. Docu-
mentation is included in the price of the
program. IMODP was developed in 1993
and is a copyrighted work with all copy-
right vested in NASA.

This program was written by Dalia
McWatters of Caltech for NASA’s Jet
Propulsion Laboratory. For further
information, write in 67 on the TSP
Request Card. NPO-19379

NP Materiais

Program Helps
Generate Boundary-
Element Mathematical
Models

Time and effort are
reduced significantly.

The Composite Model Generation-
Boundary Element Method (COM-
GEN-BEM) computer program, which
was developed in PATRAN Command
Language (PCL), can significantly
reduce the time and effort needed
to construct boundary-element math-
ematical models of continuous-fiber
composite materials at the micro-
mechanical (constituent) scale. Here-
tofore, in conducting a boundary-
element analysis, it was necessary to
expend much time and effort in con-
structing such a model, either manu-
ally or by use of a graphical pre-
processor. As it saves time and re-
duces effort, COMGEN-BEM gener-
ates boundary-element models that
are compatible with the BEST-CMS
boundary-element code for analysis
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of the micromechanics of a compos-
ite material.

COMGEN-BEM operates within the
computing environment of the PATRAN
graphical preprocessor software.
COMGEN-BEM generates boundary-
element models based on several
parameters supplied by the user.
Geometric data input includes type of
model, fiber volume fraction, diameter
of fibers, and thickness of the model.
Data on the density of the computa-
tional mesh are entered by the user,
along with data on properties of mate-
rials, orientations (that is, angles) of
fibers, and boundary conditions. On
the basis of these data, COMGEN-
BEM executes the PATRAN model-
generation commands required to
generate an appropriate boundary-
element model.

To request data from the user, COM-
GEN-BEM issues interactive prompts
during execution. The program auto-
matically checks, in most cases, to
ensure that a valid parameter has been
supplied, and at several points it
echoes input data and prompts the
user to indicate whether the entered
parameters are correct. Once the
program completes execution, the
generated model is plotted on the
computer video screen, and the user
can then apply the user’s own transla-
tor program to convert the model data
into an appropriate BEST-CMS input-
file format.

COMGEN-BEM is written in PATRAN
Command Language (PCL) for use on
any computer running PATRAN v2.5.
For information on PATRAN v2.5, write
to MacNeal-Schwendler Corporation,
815 Colorado Blvd. Los Angeles, CA
90099. This program requires 360K of
random-access memory for execution.
The documentation for COMGEN-BEM
consists of NASA Technical Memorandum
105548 and an addendum, and is avail-
able in hard copy as well as in ASCII
electronic form on the distribution
medium. The figures included in the
NASA Technical Memorandum, how-
ever, are not included in the electronic
documentation. The standard medi-
um for distribution of COMGEN-BEM
is a 3.5-in. (8.89-cm) diskette in UNIX
tar format. Alternate distribution
media and formats are available upon
request. COMGEN-BEM was devel-
oped in 1993,

This program was written by R. K.
Goldberg of Lewis Research Center.
For further information, write in 59 on
the TSP Request Card. LEW-15874
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Mathematics and
Information Sciences

Mapping Vegetative
Ground Cover from
Polarimetric SAR Data

Three-frequency quad-
polarization data are used to
distinguish among different
types of cover.

The MAPVEG computer program per-
forms a first-level classification of
NASA/JPL AIRSAR polarimetric synthet-
ic-aperture-radar (SAR) data into simple
ground-cover types. Classification images
generated by MAPVEG can be used to
separate vegetated from nonvegetated
areas; this separation may be useful in
determining the soil moisture in areas
free of vegetation. MAPVEG classification
can separate forests from the surround-
ing vegetation, and can be used to iden-
tify clear-cut areas, for example. Urban
areas and potential marshlands are
examples of other identifiable classes.
MAPVEG images can be used in the first
stage of a classification scheme more
specific to a user’s application. For exam-
ple, having classified an area as one of

low vegetation in an agricultural region,
one might wish to go on to separate the
area into crops of different types.

The classification algorithm in MAPVEG
is based on a model fit to the AIRSAR
data. This fit provides estimates of the
contributions of surface, double-bounce,
and volume scatter to the observed
polarimetric radar signatures for each of
the three wavelengths measured by the
AIRSAR. After the model fit has been
applied to the data, simple rules (estab-
lished by training on different ground-
cover signatures in just three AIRSAR
images) are used to classify the results
into one of several different ground cover
types. The algorithm used is capable of
distinguishing among areas with no vege-
tation cover, areas with low- and medium-
level vegetation cover, forested areas, and
urban areas. The three vegetated classes
of ground cover are further subdivided
into areas where double-bounce scatter is
significant and areas where it is not.

The output from MAPVEG consists of a
byte image with each class assigned to a
different numerical value, plus a header
that provides information on the dimen-
sions of the image, a key to the numerical
values, and a list of the percentages of the
image assigned to each class. The image
data are typically much fewer than are the
original AIRSAR data (e.g., a 330KB

image from 39MB of typical AIRSAR data)
and can be easily displayed on a PC or on
a Macintosh computer by use of standard
image-processing software.

MAPVEG is written in FORTRAN 77 for
Sun and DEC VAX computers. It has
been successfully implemented on Sun4-
series computers running SunOS 4.1.3
and Solaris 2.3, and DEC VAX-series
computers running VMS 5.5. The pro-
gram consists of a single source-code file
to be compiled on the appropriate plat-
form, and it requires 2MB of random-
access memory for execution. MAPVEG
is designed to be used with calibrated
three-frequencypolarimetric NASA/JPL
AIRSAR radar data in Stokes matrix for-
mat. The standard distribution medium
for MAPVEG is a 0.25-in. (6.35-mm)
streaming-magnetic-tape cartridge (Sun
QIC-24) in UNIX tar format. Upon request,
MAPVEG is also available in DEC VAX
BACKUP format on a 1,600-bit/in. (630-
bit/cm), 9-track magnetic tape or a TK50
tape cartridge. MAPVEG was developed
in 1992 and is a copyrighted work with all
copyright vested in NASA.

This program was written by Bruce
Chapman and Anthony Freeman of
Caltech for NASA’s Jet Propulsion
Laboratory. For further information,
write in 65 on the TSP Request Card.
NPO-19335
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@ Mechanics

Self-Regulating Shock Absorber

This device reduces its frictional damping force under overload.
Lyndon B. Johnson Space Center, Houston, Texas

A mechanical shock absorber keeps
its frictional damping force within a toler-
able limit. Unlike in other mechanical
shock absorbers, its damping force
does not increase with the coefficient of
friction between its energy-absorbing
components; rather, the frictional damp-
ing force varies only slightly—typically by
15 percent at most—as the coefficient

of friction increases beyond a typical
threshold value of about 0.1.

This shock absorber is relatively in-
sensitive to manufacturing variations
and environmental conditions that alter
friction. Moreover, unlike some other
mechanical shock absorbers, it does not
exhibit high breakaway friction and the
consequent sharp increase followed by

a sharp decrease in damping force at
the beginning of stroking. Also, unlike in
hydraulic shock absorbers, the damping
force in this shock absorber does not
vary appreciably with speed of stroking.
Of course, in addition, it is not vulnerable
to leakage of hydraulic fluid.

The shock absorber (see figure) in-
cludes a main housing with a threaded
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section that mates with the moving body
to be stopped. The stroking component
is a shaft that extends from the housing.
A tip at the outer end of the shaft makes
contact with a stationary hard stop. A
retaining ring holds the shaft in the main
housing. A spring in another housing is
fastened to the opposite end of the main
housing. The spring returns the shaft to
its original position after stroking.
Frictional diaphragm elements held in
the main housing rub on the shaft to dis-
sipate energy. A Belleville spring helps to
regulate the damping force. These com-
ponents function together as follows:
When the shaft is at rest, the frictional
diaphragm elements remain tited as
shown in the lower left part of the figure.
When the shaft strokes, these elements
are forced to become more nearly per-

pendicular to the shaft, thereby squeez-
ing the shaft and exerting the frictional
damping force. As these elements are
deflected from the static tilted configura-
tion, they come into contact with the
Belleville spring. As the frictional force
continues to grow, the Belleville spring
resists the further deflection of these ele-
ments, thereby helping to limit the
squeezing and frictional forces. If these
elements become deflected beyond per-
pendicularity toward a tilt opposite that of
the static condition, then further tilting
results in a decrease of frictional force.
Thus, the shock absorber regulates itself,
regardless of the coefficient of friction.
Each frictional diaphragm element
contains three tabs that ride on the shaft.
The tabs are joined by tension beams.
The inner diameter of each such element

is made slightly smaller than the outer
diameter of the shaft, so that they tend to
remain tilted at rest and to squeeze the
shaft increasingly as they are forced
toward perpendicularity to the shaft. The
tension beams accommodate the dis-
placement of the tabs during stroking.

This work was done by Clarence J.
Wesselski of Lockheed Engineering &
Sciences Co. for Johnson Space
Center. For further information, write in
103 on the TSP Request Card.

This invention is owned by NASA, and
a patent application has been filed.
Inquiries concerning nonexclusive or ex-
clusive license for its commercial develop-
ment should be addressed to the Patent
Counsel, Johnson Space Center; (713)
483-4871. Refer to MSC-22111.

Portable Device Measures Perpendicularity

of Threaded Hole

Measurements can be made easily in factory, shop, or field.
Lewis Research Center, Cleveland, Ohio

A simple portable device gives quanti-
tative information on the amount by
which the axis of a threaded hole in a
workpiece deviates from perpendiculari-
ty to the adjacent exterior surface of the
workpiece. The device can be used in
place of more cumbersome inspection
equipment like surface plates, optical
comparators, and coordinate-measuring
machines, all of which require elaborate
setup and are unsuited to use in the
field. Inasmuch as neither elaborate
additional equipment nor elaborate
setup is necessary to use this device,
it is well suited for measurements in the
field as well as in the shop or laboratory.

The device is an assembly of three
relatively inexpensive components
(see figure):

e A commercial dial-indicator linear-
travel gauge that has a shank of
0.375-in. (9.525-mm) diameter, a total
travel of about 1.00 in. (25.4 mm),
and scale increments of 0.0005 in.
(0.0127 mm);

* A commercial centerline flex plug,
chosen to match the size and thread
of the hole to be inspected; and

¢ A disk made of bearing bronze, cus-
tom-machined with a central axial
hole that mates with the plug, an
outer axial hole that fits the shank of
the dial indicator, and a hole tapped
for a set screw that holds the dial indi-
cator in place.

Use of the device begins with screw-
ing the flex plug into the threaded hole to
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A Standard Dial Indicator and flex plug are

combined with a simple custom-machined disk

to make a simple, easy-to-use device for measuring the obliquity of a threaded hole.
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be inspected. Next, the disk is placed on
the flex plug so that its central axial hole
engages the shank of the flex plug. The
disk is thereby centered on, and oriented
perpendicular to, the threaded hole to be
inspected. The dial indicator is inserted in
the 0.3755-in. (9.5377-mm) outer axial
hole in the disk so that its tip makes con-
tact with the workpiece and indicates
displacement of 0.030 in. (0.762 mm).
The set screw is lightly tightened to hold
the shank of the dial indicator in place,
and the dial is set to zero.

The disk is then turned, so that the
contact point at the tip of the dial indica-
tor traces out a circle around the hole to
be inspected. During this procedure the
dial indicator is observed for any deflec-
tion from the zero point position. Any
deflection in the dial indicator from the
zero point gives the amount of deviation
from perpendicular in units of 1.000 in.
(25.4 mm). In order to calculate the
amount of deviation for a specific depth,
the formula is as follows: If the total indi-
cator reading is 0.0045 in. (0.1143 mm),

and the feature tolerance is 0.003 in.
(0.076 mm) at 0.375 in. (9.525 mm) of
depth, the threaded hole is out of per-
pendicular 0.0016 in. (0.0406 mm) in 3/8
of an inch (9.525 mm). The calculation
would be 0.0045 (total indicator reading)
x 0.375 (length of feature) = 0.0016875
(deviation from perpendicular).

This work was done by August R.
Scarpelli and Daniel W. Buttler of Lewis
Research Center. For further informa-
tion, write in 168 on the TSP Request
Card. LEW-15444

Preload-Release Mechanism for Mounting

Electronics Boxes

The mechanism would maintain preload only briefly.
Lyndon B. Johnson Space Center, Houston, Texas

A proposed mechanism would apply
a spring preload to an electrical con-
nector only while it was needed — dur-
ing insertion of an electronics box into a
supporting frame. Once the connector
was fully mated, the mechanism would
relieve the preload. As a result, the sup-
porting structure could be sized to han-

dle only the individual load applied
briefly by each connector on the box
during insertion.

In electronic-equipment racks of the
“blind-mate” design, spring forces are
applied to the supporting structure as
long as the boxes remain installed, even
though preload is not needed once the

connectors are fully engaged. The pre-
load forces can be large, especially due
to the dimensional tolerances in the
boxes which the compression springs
must be designed to accommodate.
The force per spring can easily reach
85 Ib (378 N), with as many as eight
springs required for a large connector.

Camera’s Back Panel

NASA Tech Briefs, September 1995

NEW FROM NAC VISUAL SYSTEMS

IRECAM Ci

Th; V;orld’s First Fully Self Contained, Color, High-Speed

Digital Camcorder

sary for you to program
electronically record a hi

Easy-to-set-up,
the camera or remote
motion analysis.

For more information on the n

Eastman Kodak Company

11633 Sorrento Valley Road
San Diego, AC 92121

Telephone: (800) 462-4307 ext. 832

For More Information Write In No. 402

i housin
emrecam Ci’s compact and rugged 1
- the camera’s non-volatile control memory and

gh speed event. Memrecam Ci gives you beauti-
ful, brilliant, color, high resolution pictures inst

100 to 2,000 pictures per second. _M
NAC’s ImageExpress™ workstation,

Motion Analysis Systems Division

g encloses everything neces-

antly, without film or tape.

the Memrecam Ci lets you record or playback all from
ly. Recording speed can be set incrementally fro'm
emrecam Ci is easily interfaced with
for instant data collection and

ew Memrecam Ci call Kodak today.

The Visible Difference

1056



The supporting structure must with-
stand the combined force of the
springs in all connectors. Therefore,
the structure must be stiffer, stronger,
and heavier than it would have to be if
the preload were removed once a box
was installed.

In the proposed mechanism, the
preload would be applied to a con-
nector by a spring captured by a
pair of bushings in a preload
spring assembly (PSA). The PSA
would slide on a shaft that would
contain a plunger-operated release
mechanism, much like the quick-
release ball-lock-pin mechanisms
commonly used in aerospace and
military equipment.

Before installation of the box, the
PSA would be locked in place on
the shaft by locking balls (see fig-
ure). As the connectors began to
mate, the PSA would remain
locked, providing support for a con-
nector plate. The external end of
the plunger would make contact
with the rear surface of the shortest
possible electronics box approxi-
mately 0.03 to 0.06 in. (0.76 to 1.52
mm) before the connectors become
fully engaged. As the box traveled
the final 1/8 in. (about 3 mm) to its
installed position, the preload
spring would become compressed,
and the plunger would be de-
pressed. The resulting motion of the
plunger would allow the locking
balls to drop into the shaft: this
would release the PSA, the resulting
motion of which would, in turn,
release the preload. The only
remaining load on the connector
support would be the few pounds
(of the order of 10 N) provided by
the PSA return spring. Boxes that
were on the long side of the toler-
ance range would be accommodat-
ed by travel of the PSA beyond the
locked position.

This work was done by Robert M.
Generoli and Harry J. Young of
McDonnell Douglas Corp. for
Johnson Space Center. For further
information, write in 57 on the TSP
Request Card.

This invention is owned by NASA,
and a patent application has been
filed. Inquiries concerning nonexclu-
sive or exclusive license for its com-
mercial development should be
addressed to the Patent Counsel,
Johnson Space Center; (713) 483-
4871. Refer to MSC-22327.
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This Sequence of Events occurs during installation of an electronics box and mating of con-
nectors. The mechanism is designed to accommodate the full dimensional range of manu-
facturing tolerances for a box of a given nominal size.
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Zip Boom

Lightweight deployable structural elements are combined in a stiff geometry.
Lyndon B. Johnson Space Center, Houston, Texas

The zip boom is a lightweight, stiff
structural member that can be extended
to a great length or retracted into a com-
pact package. It includes three spools of
spring-steel ribbon (or other springy rib-
bon material) arranged so that the ribbons
join in a beam of triangular cross section
as they unfurl from the rotating spools
(see figure). A zippered case extends with
the beam, along with a slider that contin-
uously closes the zipper to keep the three
extended ribbons wrapped. The tightly fit-
ting case ensures that the edges of the
three ribbons always abut each other,
without overlapping or slipping. The rib-
bons thus act as a unit with a triangular
cross section that ensures great stiffness.

Each ribbon has to flex around only
one axis — that of its spool. Therefore,
the ribbon can be made thick, further
increasing the stiffness of the boom.

This work was done by Scott Swan of
Johnson Space Center and Richard
Smallcombe of ILC Space Systems. For
further information, write in 104 on the
TSP Request Card. MSC-22262
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ﬁ Machinery

Direct-Circulation Stirling-Cycle Refrigerator
Advantages include less complexity, smaller size, lighter weight, and lower power consumption.
Marshall Space Flight Center, Alabama

In a proposed cryogenic system, the
cold working fiuid (helium) would be cir-
culated directly from Stirling-cycle refrig-
erator machinery through a loop of tub-
ing to provide 15 W of cooling power at
a temperature of 80 K to scientific instru-
ments or other devices located at some
distance from the machinery. (Sep-
aration of the cooled devices from the
machinery may be dictated by engineer-
ing requirements including, notably, the
need to isolate the cooled devices from
the vibrations of the machinery.) Here-
tofore, the separation of cooled devices
from the refrigerator would have been
accomplished by use of (1) an interme-
diate heat exchanger between the refrig-
erator and an external transfer loop plus
(2) an additional pump to circulate cryo-
genic fluid within the external cooling
transfer loop. In comparison with older
Stirling-cycle refrigerators of equal cool-
ing power, the proposed refrigerator
would have to be designed oversized
with respect to volumetric displacement
to provide for direct external circulation
of the working fluid. However, the
increase in size should be more than off-
set by the reductions in the number of
components, size, weight, and power
consumption that would be afforded by
elimination of the intermediate heat
exchanger and external coolant pump.

In the ideal Stirling refrigeration cycle,
the working fluid takes on heat at con-
stant volume as it passes through a
regenerator from a cold expansion
space to a warm compression space (at
ambient temperature in this case). The
regenerator acts as a thermodynamic
analog of a sponge, cyclically absorbing
heat from and releasing heat back to the
working fluid. Heat is rejected from the
system through a heat exchanger during
an isothermal compression in the com-
pression space. The working fluid then
passes back through the regenerator in
a constant-volume regenerative cooling
process. Heat is stored in the regenera-
tor for transport out in the next cycle.
Finally, refrigeration occurs in an isother-
mal expansion process in the expansion
space, where heat is absorbed by the
working fluid. The ideal Stirling cycle has
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the same theoretical thermodynamic
performance as does the Carnot cycle.
Both ideal cycles are impossible to
achieve in practice. Practical Stirling
refrigerators can achieve up to 40 per-
cent of the ideal Carnot performance.

In the proposed system (see figure),
an expansion piston and a compression
piston would reciprocate in parallel cylin-
ders, synchronously but with the expan-
sion piston about 90° ahead in phase.
The working fluid would therefore shuttle
through the regenerator between the
compression and expansion spaces,
and the total volume available to the
working fluid would also vary cyclically.
Compression would occur when the
working fluid was mostly in the com-
pression space. Similarly, expansion
would occur when the working fluid was
mostly in the expansion space.

A portion of the Stirling pressure cycle

would be used to pump the cold work-
ing fluid between the expansion space
and the external transfer loop: this
would be a new operating mode for a
Stirling machine. Ingress and egress of
the working fluid would be accom-
plished by spring-loaded, pressure-reg-
ulating valves that would operate auto-
matically as the pressure in the working
fluid varied cyclically; the effect on the
pressure cycle would be to clip the
pressure peak somewhat. At the begin-
ning of a cycle, both valves would be
closed, and pressure would be increas-
ing. After the pressure reached a preset
relief setting, a pressure-actuated out-
flow valve would open, allowing work-
ing fluid to flow into the external loop,
which would be maintained at the min-
imum cycle pressure. The outflow
would continue until the volume in the
Stirling working space reached its min-
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imum, and then both valves would close.

As the cycle continued, the volume in
the Stiring working space would
increase, causing refrigeration by expan-
sion. The pressure in the Stirling working
space would decrease during this expan-
sion until it became equal to the pressure
in the external coolant loop. Further
increase in volume would cause working

fluid in the external transfer loop to flow
through a check valve back into the
expansion space, carrying with it the
heat that it had absorbed from the
devices to be cooled.

This work was done by Woody Ellison
and Randall Kohuth, Sr., of General
Pneumatics Corp. for Marshall Space
Flight Center. For further information,

write in 41 on the TSP Request Card.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Patent Counsel,
Marshall Space Flight Center; (205) 544-
0021. Refer to MFS-26244.

Stepping-Motor Drive Suppresses Torsional Oscillation

Steps are equal and paired at half the period of torsional oscillation.
Goddard Space Flight Center, Greenbelt, Maryland

Figure 1 illustrates a stepping-motor
drive that rotates an antenna, solar pho-
tovoltaic array, or similar flexible struc-
ture to a commanded angle. The ampli-
tude and timing of the rotational steps of
the stepping motor can be controlled in
such a way as to suppress the torsional
oscillations excited in the structure by
these steps.

The top part of Figure 2 shows what
happens when the rotational step excita-
tions are applied in a conventional man-
ner; namely, as single steps at intervals
of T. (T is a time chosen consistent with
the commanded rate of rotation and is
typically much greater than the period of
torsional oscillation.) In the absence of
damping, each step excitation contri-
butes to the amplitude of torsional oscil-
lation; this effect can be especially pro-
nounced if T is an integral multiple of the
oscillation period.

The excitation in this stepping-motor
drive differs from the conventional exci-
tation in that each step is divided into
two equal smaller steps separated by a
small interval, 1. This interval is chosen to
equal half the period of torsional oscilla-
tion, so that the second step excitation
is equal in amplitude but opposite in
phase to the first step excitation. Thus,
although the first step unavoidably
excites a torsional oscillation, the sec-
ond step deexcites the oscillation at the
end of its first half cycle (see Figure 2).
The interval T can be preset, or else the
command unit in the stepping-motor
drive can be designed to measure resid-
ual torsional oscillations repeatedly to
update t when the torsional oscillatory
characteristics are subject to change.

This work was done by Maha-
baleshwar K. P. Bhat of Ford Aerospace
and Communications Corp. for
Goddard Space Flight Center. For
further information, write in 63 on the
TSP Request Card.

GSC-13100
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Figure 1. This Stepping-Motor Drive implements a paired-step excitation scheme in which
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Automated Positioner for a Specimen

in a Vacuum Chamber
This apparatus is made from relatively inexpensive parts.
Lewis Research Center, Cleveland, Ohio

A custom-built apparatus positions a
specimen in a vacuum system in three
translational and one rotational degree of
freedom. The apparatus operates under
manual control, local microprocessor
control, or remote computer control via a
general-purpose interface bus (GPIB), the
specific control option being selectable
by the technician. It is used, for example,
to position and orient a specimen for sec-
ondary-ion mass spectroscopy (SIMS).
The cost of parts to construct the system
(excluding the computer and a specimen
manipulator) was $800 in 1991 — less
than one tenth the cost of a general-pur-
pose commercial vacuum manipulator
system at that time.

The apparatus includes a separate
stepping motor to generate movement
in each of the four degrees of freedom.
The stepping motor for each translation-
al degree of freedom drives a microme-
ter stage. The stepping motors are com-
pact biphase motors with 100 steps per
revolution. Their positional and step-to-
step accuracy is +5 percent. Timing
belts and matching pulleys increase
both the precision and the torque avail-
able to drive the micrometer stages for
the translational degrees of freedom. A

pulley drive with a ratio of 3.6:1 is used
for the rotational degree of freedom. The
net resolutions are 1 pm per step in
translation and 1° per step in rotation.
For simplicity, no switches, optical
encoders, or similar hardware for
absolute positioning is included.
Therefore, it is necessary to give the
computer program the initial coordinate
settings at start-up.

The microprocessor control unit is
based on the 8-bit Motorola MC6802
microprocessor. It includes a 17-key
keyboard and a 6-digit, seven-segment
light-emitting-diode (LED) display for
standard input and output operations. It
contains 2.5 Kbytes of random-access
and read-only memory.

The software for both the local and
remote modes of computer control is
about 2 Kbytes long and resides in the
read-only memory. When the technician
initiates operation by pressing a “run”
button switch on a controller box, the
software initializes the settings of a data-
communication interface circuit, dis-
plays the GPIB address of the micro-
processor unit, assigns specific control
functions to the keys on the keyboard,
and displays the present value of the

angular coordinate. The technician can
then provide input from the keyboard, or
the remote control computer can supply
input in the form of previously defined
bus commands.

The repeatability of positioning achiev-
able by the apparatus was measured in
an experiment in which a silicon speci-
men was bombarded with a 0.250-um-
wide beam of oxygen ions in one spot,
then the apparatus was used to move
the specimen in a pattern, stopping
along the way to bombard the specimen
similarly in other spots. The pattern was
chosen in such a way as to produce,
then remove backlash in two of the three
degrees of translational freedom. At the
end, the specimen was returned to its
original nominal position and bombard-
ed again. The second bombardment
crater at the original position was collo-
cated with the first; the only difference
was that the crater became larger in the
second bombardment.

This work was done by Sheila G.
Bailey of Lewis Research Center and
Carlos Vargas-Aburto and Dale R. Liff of
Kent State University. For further infor-
mation, write in 24 on the TSP Request
Card. LEW-15904
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Brake Stops Both Rotation

and Translation

A single actuator energizes
both braking actions.

Langley Research Center, Hampton, Virginia

A combination of braking and positioning mechanisms
allows both rotation and translation before the brake is
engaged. These mechanisms are designed for use in position-
ing a model airplane in a wind tunnel. A modified version could
be used to position a camera on a tripod.

The brake is fast and convenient to use; It contains a single
actuator that energizes the braking actions against both rota-
tion and translation. The braking actuator is electric, but a
pneumatic actuator could be used instead. The brake is com-
pact and lightweight, applies locking forces close to the load,
and presents minimal cross section to airflow.

The combination of braking and positioning mechanisms
includes a vertical arm that is held up by a horizontal arm. The
vertical arm holds a rod (called a “sting” in the wind-tunnel
industry) on which the model is mounted. When the brake is
not engaged, the vertical arm can translate along the horizon-
tal arm and can rotate. An electric motor that is part of the posi-
tioning mechanism rotates the vertical arm to position the
model as required.

When the required position has been reached, the brake is
engaged: the brake actuator pushes downward on a yoke,
forcing a conical ring onto a tapered portion of a roll shaft,
thereby imposing friction against rotation. The reaction force
from the engagement of the ring and roll shaft pushes the actu-
ator upward, pressing serrated brake pads into contact with
serrations on the horizontal arm, thereby locking against trans-
lation. Until deliberately disengaged, the brake remains
engaged, even during a power failure.

This work was done by Johnny W. Allred and Vincent J.
Fleck, Jr., of Langley Research Center. For further informa-
tion, write in 34 on the TSP Request Card.

This invention is owned by NASA, and a patent application
has been filed. Inquiries concerning nonexclusive or exclusive
license for its commercial development should be addressed to
the Patent Counsel, Langley Research Center; (804) 864-9260.
Refer to LAR-14738.
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The Single Motion of the Actuator presses the conical ring against
the canically tapered section of the roll shaft. This action simultane-
ously stops both translation of the mechanism along the horizontal
arm and rotation of the vertical arm.

NASA Tech Briefs, September 1995
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MicroSim

INTERNAL MEMO COA/F/D IV
7l
Eve, Engineering Al
RE: Why isn’t Marketing telling engineers MicroSim PSpice® A/D is the best

analog & mixed simulator?

In our recent advertising, we seem to have focused exclusively on our new products, MicroSim
PCBoards and MicroSim Schematics. Need we remind Marketing that Engineering and 22,000
customers think MicroSim has the best analog and mixed simulation software, bar none?

Look at the facts!

+ At over 10,000 models, we have thousands more models than competitors.

» MicroSim is the only company with native mixed analog/digital simulation for PCs. It’s thousands
of times faster and more accurate than all the competitors using generic macro models of digital
parts. Our extensive libraries include both typical and worst-case timing!

» Users get 10 times the analysis information — and 10 times the value — from our graphical
waveform analyzer. For example, it not only evaluates waveforms to extract percent overshoot, but
it even plots the change in overshoot vs. component value. The critical design insight we provide
yields fewer design iterations, shorter design cycles, and significantly better quality.

» With our MicroSim PSpice Optimizer, customers get higher yields and better performance
(more speed, less power, less distortion, higher bandwidth, etc.)

And now with our new version 6.2, we really leave the competition in the dust. Plus don’t forget
we have the best technical support in the industry...and it’s free.

Tell Marketing to wake up and smell the simulation!

MM’"M
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Call 800-245-3044 for your free MicroSim PSpice evaluation software.

sdemark DS s a regs! rademark of MicroSim Cy yration. Copyr © 195 m Carporation. All rights rescrved.
N Sim s alt vark and PSpice is a q:uucd t P Copyright I Micro$ 1
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EDITORIAL
NOTEBOOK

News of the Federal
Laboratories and Industry

*» Space Imaging (Thornton, CO) and
Lockheed Martin Missiles &  Space
(Sunnyvale, CA) announced in mid-July that
Eastman Kodak (Rochester, NY) was chosen
to supply the digital camera for Space
Imaging's commercial remote-sensing satellite
(CRSS), scheduled for launch in 1997. The
satellite is expected to bring Earth imagery of

the highest resolution available to commercial
customers worldwide. After Space Imaging
and prime contractor Missiles & Space com-
pleted the preliminary design review of CRSS
in June, the companies made public the selec-
tion of Kodak to provide an integrated imag-
ing payload that represents a tenfold increase
in existing image resolution quality.

The digital camera comprises a Kodak-
designed and manufactured focal plane array
and a lightweight telescope using a state-of-the-
art mirror fabricated with Kodak's advanced
ion figuring technology. Downloading of data
to Space Imaging's ground stations will be
speeded by Kodak's proprietary bandwidth

compression technology.

Take measures against problems whose source was previously unknown...
Cincinnati Electronics

[V5-8000 INFRARED IMAGER SERIES

The TVS-8000 “sees’
temperature differences of
0.02TC or less. This allows you
to find the cause of problems

1VS-8000 Infrared Imager will
help you find problems in yol

ct that may seriously
affect performance.

High Performance at an Affordable Price
Numerous advanced functions built into system

Temperature measurement of five moveable points
Advanced PC-based analysis software available

1-300-852-5105

Non-confact monitoring of processes on-line
Great for R&D, QC, and process control

Two-dimensional INSB FPA sensor

Built-in disc storage of 12-bit data

Inspect PCB’s and hybrid circuits

2a For More Information Write In No. 471

* A cooperative research and development
agreement (CRADA) among a company based
in San Diego, a Midwest federal research cen-
ter, and former Soviet weapons scientists has
resulted in a method for tracing the flow of
current through high-temperature supercon-
ductors. The 2-1/2-year, $500,000 research
project brought together Phase Metrics, the
Department of Energy's Argonne National
Laboratory (Argonne, IL), and scientists from
the Institute of Solid-State Physics (ISSP) from
outside Moscow. Using a technique called
magneto-optical flux imaging, the team pin-
pointed tiny particles in the superconducting
wires that impede current flow. Key to the
process is an indicator film invented by the for-
mer Soviet scientists.

* The machine vision supplier Cognex Corp.
(Nartick, MA) has signed an agreement to
acquire Acumen Inc. (Portland, OR), a devel-
oper of machine vision systems that read the
increasingly complex semiconductor wafer
identification codes. The acquisition brings
Cognex the ability to read barcodes and user-
defined fonts in addition to the industry-stan-

dard SEMI font.

¢ The Defense Technical Information Center
(DTIC) announced the Defense Technical
Information Web (DTIW), a starting point
for accessing Department of Defense informa-
tion such as DefenseLINK, DoD directives
and instructions, LABLINK, Air ForceLINK,
and the White House. To access DTTW, URL
to: htep://www.dtic.dla.mil/dtiw/.

* The US Geological Survey (USGS) and
Sprint Corporation entered into a coopera-
tive research and development agreement
(CRADA) to utilize advanced, high-speed
wide-area networks in innovative ways. The
CRADA, a three-phase, three-year effort that
will include hardware and software as well as
an asynchronous-transfer-mode network
link, will support USGS's development of a
prototype for the remote archiving, access,
and delivery of large (1+ gigabyte) image data
sets. For more information, contact David
Terrell, USGS EROS Data Center, Sioux
Falls, SD 57198; (605) 594-6161; E-mail:
DTerrell@usgs.gov.

This column was prepared with the assis-
tance of the Federal Laboratory Consortium for
Technology Transfer. Established in 1974 to
promote the transfer of federal R&D capabilities
into the private sector and state and local gov-
ernments, the FLC consists of more than 600
member laboratories and research centers from
16 federal departments and agencies. For fur-
ther information, phone the FLC Management
Support Office; (206) 683-1005.
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More Relays. No Headaches.
Have A Nice Day.

I t's your job to choose relays
along with a whole bunch of
other components. And you're under
the gun to get it done now. How can
you make your day go smoother?

Start by calling Omron,
the supplier with

the world's largest

selection of relays. Low
[Ge"em’ P”’P“‘—’] signal, general purpose,
power PCB and solid state. Packed

the way manufacturing wants them.

Pre-inspected if QC needs it.

This new third generation, G6S SMT relay has long,
bent lead sets mounted on the sides to transfer more heat
and provide shock absorption to protect the solder joints.

[Power PCB]

Our own sales engineers and
network of stocking
distributors can shorten your

search even more. Just tell ‘em

what the relay needs to do, and they’ll find

a solution, It's the easy way to
solve even the toughest
application problems.

Let's say you design
compact computer peripherals, telecom or
office automation equipment. We recom-
mend surface mount and other ultra
miniature, low signal, through hole relays.

For appliances and HVAC, we've got
power PCB relays in space saving shapes
with Class B insulation that save energy
and tolerate high inrush currents. And

that’s just for starters.

For More Information Write In No. 451

[Low Signal ]

If you're building
control panels, you'll find

plenty of general purpose

and solid state relays. In

[Solid Staw]

“sugar cubes” or with
push-to-test buttons or indicators.
3 Whatever you need.

So make it a nice day. Call
Omron for relays. Ask for our
Standard Products Catalog. Need a
selection guide right now? Call ControlFax
anytime. Dial 1-708-843-1963 and request

document #1014.

1-800-55-OMRON

ASK FOR OUR STANDARD PRODUCTS
CATALOG. IT'S FREE.

OMRON.
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Permanent Magnet Circuit Design

Innovative circuits provide solutions for a wide range of electron-beam
focusing and electromechanical applications.

Physical Sciences Directorate, Army Research Laboratory, Fort Monmouth, New Jersey

The Army Research Laboratory is con-
tinuously asked to reduce the size, com-
plexity, weight, and power consumption
of a wide variety of electronics and
electromechanical systems utilized in
countless military and dual-use systems
such as MRI magnetic field systems, x-
ray/UV imagers, magnetic ore separa-
tors, motors/generators, and others. By
experimenting with complex magnet
shapes, researchers found that very
small rare-earth permanent magnets
could completely contain and concen-
trate the magnetic field in a single loca-
tion, thereby producing fields with
strengths on the order of those obtained
with electromagnets without cooling or
the need for high-current power supplies.

Building a magnetic design center
around this concept, ARL created a
unique facility in which computer assist-
ed 3D finite element analysis was cou-
pled with sophisticated evaluation instru-
mentation and an experienced multidisci-
plinary staff to conceive, design, analyze,
and test magnet field strengths and uni-
formities. Using the design concepts
learned, ARL designed permanent mag-
net electron-beam focusing devices with
the high fields necessary for special mili-
tary applications, such as the CORPSAM
family of missiles.

This work was done at the Physics
Division, Physical Sciences Directorate,
Army Research Laboratory, Fi.
Monmouth, New Jersey 077083. For

A Permanent Magnet Circuit designed for electron-beam guidance. The device shown is for
a spaceborne x-ray/UV imager. Large arrow is magnetic field direction; small arrows are mag-
netic material orientations.

further information, contact Dr. Ernest
Potenziani Il at ARL, Physics Division,
Physical Sciences Directorate, AMSRL-

PS-PC, Ft. Monmouth, NJ 07703; (908)
427-3628; Internet address: epoten-
zZiani@ftmon.arl.mil.

Reshaping Light-Emitting Diodes To Increase

External Efficiency

Rays would be redirected to reduce trapping by total internal reflection.
Langley Research Center, Hampton, Virginia

Light-emitting diodes (LEDs) would be
reshaped, according to a proposal, to
increase the amount of light emitted by
decreasing the fraction of light trapped
via total internal reflection. Because the

4a

reshaping would utilize light that is gen-
erated in any event but is lost by trap-
ping in present LEDs, the reshaping
would result in greater luminous output
power for the same electrical input

power; in short, greater external efficien-
cy. Furthermore, the light emitted by the
reshaped LEDs would be more nearly
collimated (less diffuse) than is the light
from older LEDs.

September 1995
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Federally-Funded.Laboratory Patents
Are Available for U.S. Licensing

Field Measurement Probe Is Tiny, Independent

The tiny, independent miniature electromagnetic field measurement probe patented by the University
of Virginia may be used to measure personal radiation and,electromagnetic interference in electronics
equipment and microwavelfields.

Superconductive Ceramic Oxides Method Improved

Preparation of Superconductive Ceramic Oxides Using Ozone patented by the University of
Minnesota is an improveddow-temperature method of fabricating Superconductive ceramic oxides.

Thermoelectric Converter Insulates, Generates Power

A conductively coupled thermoelectri¢ converter patented by NASA’s Jet Propulsion Laboratory is
an insulator and co-generator of power for of#site needs for industries that use high temperature furnaces.

Save Time, Money With NTTC

U.S. business and industry can save time and money by accessing free information provided by NTTC’s
National Gateway. NTTC links business and industry with $26 billion in research from more than 700
federal laboratories.

Funded by NASA and other federal agencies, NTTC connects callers with technologies, unique facilities
and the expertise of 100,000 researchers. Companies save time and money by leveraging their research
efforts with federal laboratory research.

NTTC callers get personalized service from experienced people in their fields. Technology access agents
search NTTC’s numerous databases to find the researchers who work in the caller’s requested area. The
information the caller receives may lead to technologies like those highlighted above.

For information on these technologies or to find other opportunities within the federal laboratory system, call

800 678-6882.
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EXAMPLE OF CURRENT DESIGN

Antireflection

@ 4
EXAMPLE OF PROPOSED DESIGN

The Conical Side Wall of the proposed
design would reduce trapping, as does the
hemisphere in the current design, but the
proposed design would be easier to imple-
ment and would concentrate more light in
the forward direction.

Total internal reflection is a function of
the geometry and indices of refraction of
the component materials of the LED.
The range of angles of incidence in
which total internal reflection occurs
increases with the indices of refraction.
Most semiconductors exhibit high
indices of refraction (in general, 3 or
more), so that trapping by total internal
reflection can be particularly severe in
these materials.

One of the older ways to reduce trap-
ping is to shape the semiconductor/air
interface into a hemisphere, as shown in
the top part of the figure. This approach
is disadvantageous in that the hemi-
sphere diffuses the light, thereby
decreasing the intensity of emission in
any given direction. It is also difficult and
expensive to shape semiconducting
material into a hemisphere.

The bottom part of the figure illustrates
one of several proposed LED shapes that
could reduce trapping. The external side
surface would be conical. The cone
angle, o, would be chosen so that most
of the light incident on the conical surface
would be redirected in such a way to
avoid total internal reflection at the top of
the LED (upper part of figure).

The value of a, or the range of accept-
able values of o, would be calculated
from the applicable equations of geo-

metric optics, using the indices of refrac-
tion and geometric parameters of the
LED materials. Theoretical geometrical-
optics calculations have shown that it
should be possible to choose a value of
o to untrap all of the light that would oth-
erwise be trapped. To increase efficiency
even more, one could reduce Fresnel
reflection losses at the front face by cov-
ering the front face with an antireflection
layer of transparent material that has an
index of refraction lower than the indices
of refraction of the LED materials.

This reshaping concept is potentially
advantageous for conventional red-emit-
ting LEDs. It is even more advantageous
— even critical — for the new “blue”
LEDs, because the luminous outputs
and efficiencies of these devices are very
low. Yet another advantage is that the
proposed conical shapes could be
achieved relatively easily by chemical
etching of semiconductor surfaces.

This work was done by Robert
Rogowski of Langley Research Center
and Claudio Egalon of Analytical Services
and Materials, Inc. No further documen-
tation is available.

Inquiries concerning rights for the com-
mercial use of this invention should be
addressed to the Patent Counsel, Langley
Research Center; (804) 864-9260. Refer
to LAR-15184.

Ultralow-Background Alpha-Particle Sensor

Screens Components
Knowledge gained in neutrino research and sensor design can aid commercial

applications of microelectronics.

Physics Division, Los Alamos National Laboratory (LANL), Los Alamos, New Mexico

The components for microelectronics
are often characterized in terms of "fea-
ture size" of the structures embedded in
a computer microchip. The microcircuits
currently being produced have a feature
size in the 0.5-pm range; future microcir-
cuits will be even smaller. The quantity of
the electronic charge, or "“critical charge,"
which is used to represent a single bit (O
or 1) in binary code, has significantly
decreased with feature size: microelec-
tronics technology has advanced to the
degree that a bit is represented by
between 100,000 and 10 million elec-
trons in the microcircuit structure.

The tiny amounts of charge can be
swamped by the ionization produced by
a single alpha particle passing through
the circuit element, a phenomenon called
a single-event upset (SEU). This problem
is further compounded by the fact that
naturally occurring alpha particles are

6a

emitted from the raw materials of the
microchip. For example, the solder used
to attach the microchip to connecting
leads for the package require lead and
tin. The alpha particles emitted from the
isotopes of these elements can cause
unacceptably high SEU rates in the com-
ponents of the microchips. Because
these naturally occurring isotopes are at
very small concentrations and are often
chemically similar to the stable elements,
refining the raw materials to remove the
offending isotopes is difficult.

Lead ore has parts-per-million concen-
trations of natural uranium, which decays
along a chain that results in the long-lived
isotope ?'°Pb. This isotope of lead beta
decays to “®Po, emitting a high-energy
alpha particle. The uranium and other
contaminants are largely removed when
the lead is smelted, but *°Pb remains
and has definitely been identified as one

contributor to SEUs in modern chips.
The 22-year half-life of *'°Pb can
require the use of old smelted lead (400
years or older) in producing such chips.
Other materials, such as aluminum,
titanium, gold, and nickel, are also
required for semiconductor manufac-
turing and must be screened for natur-
al radioactivity as well. The current
state of the art in alpha-particle detec-
tors, however, may not adequately
screen microelectronics materials.
Using technology based on the
Sudbury Neutrino Observatory (SNO)
sensor, Los Alamos physicists are build-
ing a prototype alpha-screening system
that is compatible with industrial prac-
tices and capable of screening and iden-
tifying alpha emitters at 10-100 times
lower sensitivities than what systems
currently in use can achieve. It will be a
version of a sensor for measuring the flux

September 1995



What To Do With
64-Channels Of Data?

With Sony’s new PC216A 10Ib portable digital DAT
instrumentation recorder, you can simultaneously record 16
channels of data and expand to 32 or 64 channels. The PC216A,
along with our PC204A and PC208A recorders, provide a dynamic
range better than 80db with a maximum frequency response of up
to 20kHz. All operate on AC, DC or a rechargeable battery and
can record up to 3 hours of data. If your data is digital, switch the
recorders to digital mode for serial digital recordings of up to
3Mbits/s with up to 2GBytes of data storage. To learn more about
our full line of data recorders, including our new PCscan™ data
acquisition software, just call (714) 921-0630.

Innovation At Work.
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of elusive solar neutrinos from the Sun,
modified to measure extremely low-level
natural radioactivity in computer
microchips. A calibration process has
been developed to validate performance.

The modified version of the SNO sen-
sor, being tested at the Waste Isolation
Pilot Plant, will quantify how much the
isotope concentrations need to be
reduced to achieve the desired SEU
level. Furthermore, the alpha particle
sensor will demonstrate that it can serve
the needs of industry by screening mate-
rial to much lower levels than is current-
ly possible and will do so faster and
more accurately than the best currently
available sensors.

This work was done at the Physics
Division, Los Alamos National
Laboratory, Los Alamos, NM. For more
information, contact Dr. David Holtkamp,
Subatomic Physics Group (P 25), MS
D449, LANL, NM 87545; (505) 667-8082.

Semiconductor

Measurement of
alpha activity of
sample

Alpha Particles Passing Through a semiconductor substrate can cause bit flips from one

binary number to the other (shown in red).

Real-Time Molecular-Beam Epitaxy Flux Inspection Technique

A single-photon ionization time-of-flight mass spectrometric system allows for
in-situ monitoring during semiconductor growth.

Joint Institute for Laboratory Astrophysics (JILA), University of Colorado, Boulder, Colorado

A technique for observing the gaseous
species present during molecular-beam
epitaxy of llI-V, II-VI, and silicon semicon-
ductors has been developed, utilizing sin-
gle-photon laser ionization (SPLI) of gas
phase species followed by time-of-flight
mass spectrometric (TOF-MS) analysis of
the resulting ions. The single-photon ion-
ization probe results in greatly reduced
fragmentation of the ions as compared to
the more traditional electron-impact ion-
ization sources standard in commercial
quadrupole mass spectrometers. The
reduced fragmentation greatly simplifies
mass spectral interpretation. Additionally,
this laser-based probe can interrogate
both the species incident to and scat-
tered from the semiconductor's substrate
in real time during growth.

The apparatus is housed in an ultra-
high-vacuum chamber equipped with
standard surface analysis instruments,
including means for observing reflection
high-energy electron diffraction (RHEED).
This chamber is also equipped with mo-
lecular-beam effusive sources of both
arsenic and gallium. A five-axis manipula-
tor capable of radiative heating of the
substrate positions the growth surface
within the extraction region of the TOF-
MS. This region is designed to allow
unimpeded access of the effusive molec-
ular beams and the RHEED electron
beam to the sample, enabling probing

8a

of dynamical growth processes.

The laser beam passes near the center
of the extraction region, in front—on the
molecular-beam side—of, and parallel to,
the substrate in a counterpropagating
direction to the RHEED beam. The ions
generated by the laser beam are then
extracted up the flight tube of the TOF-
MS and accelerated to a constant energy.
The ions impinge on a focused mesh
electron multiplier located at the end of
the meter-long tube. lons of different
masses are distinguished based on their
arrival times at the multiplier, following
the ionizing laser pulse. The resulting
mass spectra can be examined using a
digital oscilloscope, or individual species
can be followed in time through a com-
puter interface.

The single-photon ionization probe
laser utilizes 118-nm radiation, which pro-
vides sufficient energy (10.5 eV) to ionize,
but not fragment, most of the species
used in semiconductor epitaxy. This radi-
ation is the ninth harmonic of the Nd:YAG
laser and can be generated rather easily.
The fundamental (1064-nm) output from
a commercial Q-switched Nd:YAG laser
is tripled to give 355-nm radiation using
standard nonlinear optical techniques.
The repetition rate of this laser is 10 Hz;
an average laser pulse has approximately
a 5-ns duration.

The third-harmonic radiation is then

focused by a UV-grade fused-silica lens
through a fused-silica window into a stat-
ic gas cell containing a xenon-argon mix-
ture. The 118-nm radiation is generated
in this cell by a nonresonant tripling
process. An LiF lens located in the cell
then focuses the light through an LiF win-
dow and into the extraction region of the
TOF-MS in the vacuum chamber, where
the ionization occurs.

Typically about 35 mJ per pulse of the
355-nm radiation is focused into an
approximately 25-percent mixture of
xenon in argon at a total pressure of
about 3200 Pa (about 24 Torr) in the gas
cel, using a lens with a 50-cm focal
length. This results in a conversion effi-
ciency of approximately 1 X 10°, produc-
ing about 200 nd per pulse of the 118-nm
radiation in the extraction region to the
TOF-MS. This quantity of ninth harmonic
energy is sufficient to ionize and detect
background molecules, such as As,, in
our system, at densities of less than 3 X
10" molecules/cm’.

Species used in semiconductor epitaxy
that have been detected thus far using
this technique include Si, Ga, In, As,, As,,
and As. Mass spectra of a molecular
beam of As, recorded using the single-
photon laser ionization time-of-flight tech-
niqgue show a greatly reduced level of
fragmentation compared to multiphoton
or electron impact ionization. For exam-

September 1995



CONAP® creates
and supplies a wide
range of special en-
gineered materials...
including unique
polymers...to meet
the critical applica-
tions of the aero-
space, computer,
defense, bio-
medical, electrical/
electronics, auto-
motive and associ-
ated industries.

Electrical Insulating
Materials

A wide range of polyurethane and epoxy,
filled and unfilled, potting and encap-

sulating compounds for the electrical/elec-

tronics industry.

CONATHANE® and CONAPOXY® potting
and encapsulating materials are used
worldwide for potting electrical com-
ponents such as transformers, modules,
strain sensitive circuitry, coils, cable con-
nectors and similar devices.

CONAP potting materials meet the re-

quirements for many military and commer-

cial specifications. In addition, a number
of CONATHANE potting materials have
received UL-Recognition.

For More Information Write In No. 460

Tooling Resins and
Elastomers

Liquid, two-
component,
CONATHANE
room or elevated
temperature cur-
ing elastomers
and CONAP
elastoplastics,
ranging in hard-
ness from 40
Shore A to 80
Shore D.

These systems are typically used for
casting abrasion-resistant parts, checking
fixtures, stamping dies, press pads, rollers,
core boxes, flexible molds and a variety of
other applications.

In addition, CONAP offers a complete
series of high-performance polyether,
polyester and aliphatic elastomers.

For More Information Write In No. 461

Adhesives and Sealants

One and two com-
ponent epoxy
adhesives, two
component
polyurethane and
epoxy adhesive/
sealants and
primers for bond-
ing materials to a
wide variety of
substrates.

Extensive versatility;
low viscosity to
highly thixotropic; flexible to rigid; room or
elevated temperature curing. Adhesives for
industrial/structural applications. Sealants
for bio-medical, air and liquid filtration.

For More Information Write In No. 462

Conformal Coating

CONAP has .
developed a wide :
range of coatings
for the electrical/
electronics in-
dustry, for military
and commercial
applications.

Several CONAP
coatings meet the
requirements of
military specifica-
tions.

These include:
polyurethanes,
acrylics and
silicones. We take pride in being one of
the first formulators to receive UL-
Recognition for several of our
polyurethane and acrylic conformal
coatings.

Included among the MIL-Spec approved
and UL-Recognized coatings is a unique,
single component, water-based
polyurethane coating.

For More Information Write In No. 463

Chemical Products

CONACURE®™ curing agents for epoxies
and polyurethanes.

Accessory Products

Mold release agents and color concen-
trates for epoxy and polyurethane resin
systems.

CONAP Research
Provides Answers

Challenged by our customers daily with
problems in polymer science, CONAP's
skilled and imaginative R&D team responds.
We continually create materials matched to
meet your most difficult product performance
specifications.

CONAP has more than 30 years experience
as an innovative problem solver. We employ
the latest technology to help our people

provide you with fast and accurate answers.

Economical
Manufacturing,
Convenient Packaging
and Prompt Shipping
For Any Size Order

Whether you require large quantities of
standard products, or small quantities of
specialized materials, we can manufacture
them efficiently, effectively and economically.

We are fully equipped to manufacture low
viscosity, high viscosity and thixotropic
material systems, requiring simple blending,
high shear mixing or high temperature
reactions.

CALL OR WRITE FOR A
FREE CAPABILITIES
BROCHURE!

For More Information Write In No. 464

CONAP, INC.

1405 Buffalo Street
Olean, NY 14760-1139
(716) 372-9650

FAX: (716) 372-1594
TELEX: 510-245-2769




ple, the As;", As,’, and As’ signals
observed in the As, mass spectra
obtained using the SPLI TOF-MS method
are less than 0.1 percent (noise level), 0.4
percent, and less than 0.1 percent,
respectively, of the As," signal. This can
be compared with multiphoton ionization,
using a focused beam of approximately 3
mJ per pulse of 266-nm radiation, the
fourth harmonic of the Nd:YAG laser, of
the same As; beam, which resulted in
signal levels for the same species of
approximately 40 percent (noise level),
415 percent, and 55 percent respectively
of the As," signal.

The scattered and desorbed species
present during epitaxial semiconductor
growth can also be probed in real time
using this technique. For example, by fol-
lowing the evolving arsenic fluxes during
GaAs growth, the arsenic uptake can be

observed during growth stages by noting
the decreases in the As;” and As,” mass
spectral signal levels. These uptakes cor-
relate very well with the expected incor-
poration rates, which are based on the
information obtained using the RHEED
surface probe.

The SPLI TOF-MS technique's nonin-
vasive probe allows almost continuous
detection of the gas phase species pre-
sent above the wafer's surface during the
deposition process. The technique is
capable of simultaneous measurement of
multiple species in real time, thus permit-
ting possible feedback control of source
fluxes. It can be utiized in situations
where more traditional probes, such as
RHEED, are not as useful, such as growth
at high temperatures or growth on a
rapidly rotating substrate. Work is cur-
rently in progress to extend the technique

to use as a probe in dry-etch processes
for silicon and in silicon molecular-beam
epitaxy.

This work was done by Adina K. Kunz,
April L. Alstrin, and Russell V. Smilgys
(currently with Surface Applications
International Corp.) of the University of
Colorado and Sean M. Casey, Paul G.
Strupp (currently with Rocky Mountain
Magnetics), and Stephen R. Leone of the
National Institute of Standards and
Technology for the Joint Institute for
Laboratory Astrophysics.

Inquiries concerning rights for the com-
mercial use of this invention should be
addressed to Marcia Salkeld, Technology
Development Program, National Institute
of Standards and Technology, Bldg. 221,
Rm. B-256, Gaithersburg, MD 20899;
(801) 975-3111, ext. 4188; FAX (301)
869-2751.

Infrared/Ultrasonic Position-Measuring System
Position coordinates are calculated from three distance measurements.
Marshall Space Flight Center, Alabama

A system for measuring the positions
of sensors at designated points on a
body suit is being developed. The mea-
suring system, body suit, and sensors are
to be incorporated into an interactive vir-
tual-reality system, wherein they would
provide feedback data on the positions
and orientations of various parts of the
wearer's body. The system is based on
the straightforward concept of comput-
ing the three-dimensional coordinates of
a sensor from simultaneous measure-
ments of the distances of the sensor from
three locations, the coordinates of which
are known (see figure).

The principle of measurement is
essentially the same as that of a popular
technique that has been used for many
years to estimate the distance of a light-
ning stroke; namely, by watching the flash
and counting the time until one hears the
thunder. For this purpose, the system
includes a transmitting unit at each of the
three known locations. Each transmitting
unit emits an infrared pulse (analogous to
the visible flash) and an ultrasonic chirp
(analogous to thunder) simultaneously.

An infrared sensor at each body loca-
tion detects the infrared pulse (which
travels at the speed of light) and the out-
put of the sensor triggers a crystal-con-
trolled timer. A short time later, an ultra-
sonic sensor at the same location
receives the corresponding chirp (which
travels at the speed of sound); the output
of this sensor causes the timer to stop.
Because the time of travel of the infrared
pulse is negligibly small in comparison
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with the time of travel of the ultrasonic
pulse, the interval of time thus measured
is a close approximation of the distance
between the transmitter and the sensor,
divided by the speed of sound. Thus,
multiplication of the time interval by the
speed of sound gives the distance.

When pulses from the other two trans-
mitting units have been similarly received
by the sensor, the distances from the
body location to the other two transmit-
ting units can also be established. The
three-dimensional coordinates of the
sensor are then computed by inserting
the three distances into the algebraic
solution of the simultaneous equations
for the spherical surfaces defined by the
three distances.

In the fully developed system, all sen-
sor pairs would watch and listen simulta-
neously for signals from the transmitting
units. Thus, a single set of infrared pulses
and chirps from each of the three trans-

mitting units would provide sufficient data
to calculate the positions of all the sen-
sors. The timers used in a prototype of
the system can be turned on and off
within two microseconds of receipt of
signals from the infrared and ultrasonic
sensors. Inasmuch as sound travels less
than one millimeter in two microseconds,
the calculated position coordinates are
expected to be accurate to within about
a milimeter. The system operates at up to
30 samples per second and measures
distances up to 12 feet (=3.7 m).

This work was performed by Ricky J.
Roberson of Tommorowtools for Mar-
shall Space Flight Center. For further
information, write in 76 on the TSP
Request Card.

Inquiries concerning rights for the com-
mercial use of this invention should be
addressed to the Patent Counsel,
Marshall Space Flight Center; (205) 544-
0021. Refer to MFS-26275.

Position
Coordinates
(x,y.2) of a sensor
can be calculat-
Transmitting ed, once the dis-
Anit tances (indicated
by dashed lines)

to the sensor
from three trans-
mitting units at
known locations
have been mea-
sured.
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IC and Circuit Board Development Software System
It will aid in finding new sources of supply for critical parts.
Physical Sciences Directorate, Army Research Laboratory, Fort Monmouth, New Jersey

Far too often the US Army finds itself
unable to purchase integrated circuits
(ICs) and printed-circuit boards (PCBs)
critical to the operation of multimillion-
dollar systems. In many cases neither
the drawings and schematics nor the
original or subsequent suppliers exist.
Furthermore, existing documentation
may be completely erroneous. As with
any owner of very expensive and com-
plex systems that rely on obsolete ICs
and PCBs, the Army is working to find
ways of developing new sources of sup-
ply for critical but unavailable parts.

As part of its continuing mission to
solve barrier problems in the electronics
area, the Physical Sciences Directorate
(PSD) has developed a number of relat-
ed computer-assisted design modules,
called CHIP-SCAN. These utilize optical
and electron microscopes to automati-
cally determine the functions of an IC,
as well as to automatically generate
hardware description models from
paper or pixel-image schematics. Using
information acquired from the existing
documentation or IC, a pin-compatible
replacement IC design can be generated
and then manufactured using today's
technology. Additional design features
(e.g., built-in self-test, scan path, relia-
bility, power reduction) can be added
within the framework of today's available
design software.

As another solution for finding new
sources of critical but unavailable electronic
parts, PSD has also developed software
that can translate IC and circuit-board
schematics directly into a machine-readable
hardware description model. These can be
used by current CAD/CAM software to
design masks for production of ICs or PCBs
no longer available from any source.
Furthermore, the mask design can utilize all
technology upgrades that have occurred
since the schematic was created.

Benefits of this approach are:

e less power is needed to create
designs;

e it is less expensive to make the new
chip or board,;

e newer technology can be utilized;

* the new design will have greater reli-
ability;

o it will be less expensive to maintain;
and

e new functions can go on the same
chip or board.

Potential users include aircraft manu-
facturers, large radar-system manufac-
turers, IC manufacturers, large con-
struction/earthmoving equipment, and
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the automotive industry for resupply
of parts on demand.

This work was done at the Physical
Sciences Directorate, Army Re-
search Laboratory, Ft. Monmouth,
NJ. PSD is looking for a CRADA partner
or partners to complete the develop-
ment and integration of these capabili-
ties into a fully capable, commercially
valuable system. PSD has filed four
patent disclosures, and can offer part-

ners an exclusive commercial license
for intellectual property created during
the research agreement.

For further information, contact
Gerald T. Michael, ARL Physical
Sciences Directorate, AMSRL-PS-EA, Ft.
Monmouth, NJ 07703-5601; (908) 427-
2283; FAX (908) 427-4323; E-mail:
gmichael@army.mil.

This digitizing pen for notebook computers
doesn't have complex wiring, miniature
- connectors or a multitude of parts. Instead,

This is the future of design for manufacture
and it's available today. From automotive to
computer applications, Mitsui-Pathtek will

Inevitable Technology

l 3-D CIRCUITS PLATED ON PLASTIC

The Key to Récing Your Manufacturing
Costs s at Your Fingertips.

help you create MIDs which will make your
products stand above those of competitors. We
can work with you. Or we can do it all—from
your design, cost and schedule objectives.
Call Mitsui-Pathtek today for a FREE Applications
Guide or circle the reader service card. Find
out how MIDs will enhance performance
and decrease costs.
cau(716) 272- 3126
Fax (716) 272- 3110
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250 METRO PARK, ROCHESTER. NEW YORK 14623
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Electronic-Lifetime Spectrometer and Microscope
A novel, sensitive, and accurate instrument operates as an integrated

spectrometer and microscope.

National Renewable Energy Laboratory (NREL), Golden, Colorado

The electronic-lifetime spectrometer
and microscope (ELSAM) is two highly
sensitive and accurate instruments—a
spectrometer and a microscope—inte-
grated into a unit. As a spectrometer, the
ELSAM measures and evaluates funda-
mental electro-optical properties of semi-
conductor materials with a resolution that
extends to the nanoscale. As a micro-
scope, it makes topographic images that,
at its highest resolution, can detect single
atoms. The output of these two func-
tions, which can be displayed for a single
point or over a selected area, comple-
ment each other, providing a basis for
comparative analyses.

The figure indicates how the ELSAM
operates. As a spectrometer, the ELSAM
measures a sample's photoluminescent
signal generated by the input from a
pulsed laser. To determine the lifetime of
electrons or holes in a semiconductor,
the pulse conditions (wavelength, power,
pulse duration, and repetition rate) of the
input laser are matched to the semicon-
ductor. The ELSAM then detects and
converts each photon to an electrical sig-
nal. As the pulse of the input laser ceas-
es, the output signal decays with a time
characteristic of the life of the electrons
or holes. The ELSAM quickly analyzes
this decay to determine the carrier life-
time. The ELSAM can be used to analyze
a single point on a sample, or the incom-
ing laser beam can be scanned over a
selected area to provide an area map of
the output signal.

For imaging, the ELSAM uses a spe-
cially developed atomic force micro-
scope/scanning tunneling microscope
(AFM/STM). In one mode of operation the
instrument can scan sample dimensions

Pulsed Ph
Lasers (fs and ps) i
T D AFM/STM
| [ —»1| Control
Scanning -y
Spectrometer ind .
/
InGaAs ¢
Detector Multi- \ .
Array Channel x !
(<1ps FWHM) Analyzer AFM/STM
T Cantilever
ID Vacuum or
iscrim- |Time-Amplitude Jstan] | | Ambient Cham Computer
inator onverter (TAC) Control/
Acquisition
. Imaging and
Spectrometer Operation Nanoscale Operation

Functional diagram of the Electronic Lifetime Spectrometer and Microscope.

to 100 pm, producing a topographic pic-
ture that complements the microscale life-
time data evaluated by the spectrometer.

In a second mode of operation, the
ELSAM extends both the spectroscopic
analysis and the topographic imaging
to the nanoscale (in the 30- to 300-nm
range). To do this, the instrument em-
ploys a specially designed AFM can-
tilever that allows a voltage to be applied
directly between the tip of the cantilever
and the sample surface, like an STM. The
interaction between this electric field and
the photon field enhances the spatial res-
olution of the light source beyond con-
ventional "wavelength limitations," to pro-
duce nanoscale resolution. In this mode,
the ELSAM can use complementary
information on lifetime, electronic levels,
and atomic images to identify chemical
and physical defects directly.

The ELSAM uses a computer to con-
trol the positioning of the input probes,
sample positioning, and data acquisition.
The computer also creates two- and
three-dimensional representations of the
surfaces and of the spectroscopic digital
output data. The menu-driven software is
user friendly and completely open for
modification by the user. The ELSAM
also has the capability to generate digital
computer videos.

Work on the ELSAM was done by Dr.
Richard K. Ahrenkiel and Dr. Lawrence L.
Kazmerski at the National Renewable
Energy Laboratory. /nquiries concern-
ing patent status or availability of rights
and licenses should be directed to
NREL's Technology Transfer Office at
(303) 275-3008.

Circular Metal/Semiconductor/Metal Photodetectors
Response times should be smaller and shorter, and breakdown voltages should be larger.
Langley Research Center, Hampton, Virginia

Metal/semiconductor/metal (MSM)
photodetectors with multiple concentric
circular electrodes are being devel-
oped. Some of the electrical character-
istics of these devices are expected to
be superior to those of older MSM pho-
todetectors that contain interdigitated
straight electrodes.

Of the possible circular-electrode con-
figurations, the split-ring configuration
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shown in the figure is easiest to fabri-
cate. Theoretical analysis indicates that
the size of the central disk is critical: the
disk must be large enough to keep the
breakdown voltage high, but not so
large as to shadow a large area of the
semiconductor and thereby decrease
quantum efficiency. An alternative con-
figuration of two intertwining spiral elec-
trodes has also been proposed, but

found to be undesirable.

In comparison with interdigitated
straight electrodes, the concentric circu-
lar electrodes are expected to provide
an improved electric-field configuration
that should enable these devices to
withstand higher breakdown voltages
and to exhibit shorter response times if a
satisfactory process can be developed
that avoids the need for the split-ring
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configuration. The capacitance of a typi-
cal concentric-circular-electrode device
is expected to be about 30 percent lower
than that of a comparable straight-inter-
digitated-electrode device.

The decrease in capacitance allows
greater signal-detection bandwidth. This
would be an important advantage in fiber-
optic telecommunication systems, in
which photodetectors are the central com-
ponents in receiver circuits. Increasing the
bandwidth of such a photodetector would
enable the receiver to handle a larger num-
ber of channels or an increased informa-
tion rate in each channel.

Another advantage of the circular pho-
todetector pattern is that it would match
the circular shape of the cross sections
of the light beams from many optical
sources. With appropriate choice of
wavelength of the optics used to focus

light onto a photodetector and of the
electrode spacing in the photodetector, it
should be possible to locate the maxi-
mum-brightness parts of the diffraction
pattern in the spaces between the elec-
trodes to maximize the utilization of light,
thereby maximizing the output of the
photodetector.

This work was done by James A.
McAdoo of Langley Research Center;
Elias Towe and William L. Bishop of the
University of Virginia; and Liang-Guo
Wang of the College of William and Mary.
No further documentation is available.

This invention is owned by NASA, and a
patent application has been filed. Inquiries
concerning nonexclusive or exclusive
license for its commercial development
should be addressed to the Patent
Counsel, Langley Research Center; (804)
864-9260. Refer to LAR-15172.

g

N N ..

e

a

INTERDIGITATED STRAIGHT ELECTRODES

CONCENTRIC CIRCULAR ELECTRODES

Concentric Circular Electrodes are expected to provide an improved electric-field configu-
ration, with lower interelectrode capacitance and higher breakdown voltage than are possible
with interdigitated straight electrodes of comparable dimensions.

Long-Wavelength-Infrared

Hot-Electron Transistor
Dark current is reduced by an energy-discriminating

quantum filter.

NASA'’s Jet Propulsion Laboratory, Pasadena, California

The very long-wavelength-infrared hot-
electron transistor has been developed at
NASAs Jet Propulsion Laboratory. This
device detects photons at wavelengths
around 16 um. It comprises a photodetector
integrated with an energy-discriminating
quantum filter in a multiple-quantum-well
structure (see Figure 1). The device is made
of variously doped and undoped layers of
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GaAs (guantum wells) and Al,Ga,As (the
barriers between the wells).

In this transistor, a bound-to-continuum
GaAs/Al,Ga;As multiple-quantum-well
infrared photodetector (QWIP) serves as
a photosensitive emitter. A wide quantum
well serves as the base, and there is a
thick barrier between the base and the
collector. The combination of this barrier
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and the base quantum well acts as an
energy-discriminating filter: electrons with
higher energies pass through this filter to
the collector, while those with lower ener-
gies are blocked and are diverted from the
output-current path through the base
contact.

The energy-discriminating filter solves
one of the problems that arises in the use
of QWIPs; namely, how to reduce dark
current, which is relatively large and thus
adversely affects performance. In develop-
ing the present device, it was found by a
combination of theory and experiment that
at operating temperatures below approxi-
mately 50 K, the dark current in a QWIP is
dominated by quantum-mechanical tun-
neling. More specifically, it was found that
thermionic contribution to the dark current
in this temperature range is less than the
contribution of quantum-mechanical tun-
neling (including both thermionically assist-
ed tunneling and sequential tunneling
through all of the quantum wells). It was
also found that the conduction-band elec-
trons that participate in the tunneling cur-
rent have energies less than those of the
photoelectrons. Thus, an energy-discrimi-
nating filtter that could prevent the lower-
energy tunneling electrons from reaching
the collector could reduce the output dark
current significantly in a QWIP operating in
this temperature range.

The present device was grown on a
semi-insulating GaAs substrate by molec-
ular-beam epitaxy. A heavily doped (10
cm™®) layer of GaAs 1 pm thick was
deposited as the emitter contact. This was
followed by a 50-period multiple-quantum-
well region of 65-A-thick doped (5 x 10"
cm™) GaAs well layers alternating with
500-A-thick undoped Al 1;Gag s0AS barrier
layers. Next, a base-contact layer doped
to 3 x 10" cm™® was grown 500 A thick.
On the base-contact layer, an energy-dis-
criminating barrier layer of undoped
Al 1GaogAs was grown 2,000 A thick. A
top collector-contact layer of GaAs was
deposited to a thickness of 0.5 um.

In tests, the device was cooled and
back-illuminated at various wavelengths
through a 45° polished facet, while its elec-
trical response was measured. Figure 2

Tunneling Electrons

Photoexcited Electrons

Energy-Discriminating

QWIP (Photosensitive Emitter)

Quantum Filter

Position

Figure 1. This Conduction-Band Energy Diagram illustrates the multiple-quantum-well
structure. The quantum filter enhances performance by diverting low-energy electrons that

contribute to dark current.
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Figure 2. These Spectral Response Curves were obtained at a temperature of 60 K with the
base and collector contacts grounded and the emitter biased at -1 V.

shows emitter and collector responsivity
spectra measured at a temperature of
60 K. The detectivity was found to in-
crease dramatically with temperature,
reaching 10'? cmeHz'/W at 25 K, and
higher at lower temperatures. In contrast,
the detectivities of HgCdTe detectors
become saturated as temperature

decreases.

This work was done by Sarath D.
Gunapala, John K. Liu, Jin S. Park, and
True-Lon Lin of Caltech for NASA’s Jet
Propulsion Laboratory. For further
information, write in 29 on the TSP
Request Card. NPO-19305

Debris-Free Plasma Radiation Source for EUV Lithography

An E-beam-driven gas-target radiator would be an efficient extreme-
ultraviolet (EUV) microlithography tool.

Physics Division, Los Alamos National Laboratory (LANL), Los Alamos, New Mexico

Microelectronics manufacturers con-
tinue to improve the performance of
computer processors relentlessly. Im-
provements are accomplished by pack-
ing a higher density of circuit elements
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into a single computer chip. Such densi-
ties are achieved by shrinking the ele-
ments' feature size. These sizes, today
approximately 0.5 um, are anticipated to
shrink to 0.1 pm over the next decade.

These microscopic circuit elements are
imaged onto a silicon wafer by photolith-
ographic projection. Achieving 0.1-pym
features will demand future lithographic
techniques such as extreme ultraviolet
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(EUV) radiation, a light source with a
considerably shorter wavelength than
that currently used in microcircuit
imaging. Most of the proposed EUV lith-
ography sources involve the interaction
of a high-energy density source (e.g.,
laser, electron beam, or arc discharge),
with a solid target. Although all of these
methods offer efficient production of
the EUV radiation, debris generated by
the target may degrade the system's
reflective imaging optics.

Los Alamos and Northrop Grumman
are developing a debris-free EUV lithog-
raphy source. It exploits the predicted
anomalous energy deposition of a
short-pulse electron beam in a pre-
formed plasma derived from a super-
sonic gas jet; consequently, the gas is
heated and ionized to a charge state at
which efficient radiation at 13 nm or

less can be generated.

Currently a short-pulse high brightness
accelerator developed by the Los
Alamos Accelerator Technology Division
produces the electron beam. This novel,
low-cost accelerator employs a photo-
cathode technique developed at Los
Alamos to generate 15-ps electron
bunches containing a 5 nC charge with
an energy of 8 MeV—the optimum ener-
gy needed to maximize EUV output with-
out nuclear activation of the hardware. A
time-of-flight electron buncher, which
uses the energy spread created in the
acceleration process, compresses the
bunch to form a 0.8-ps long micropulse.
(Compression is desirable for efficient
heating of the gas jet.)

The micropulses are produced at a
repetition rate of 108 MHz over a 20-us
macropulse period when radio frequency

Schematic of an EUV source that can produce debris-free radiation for microlithography.
A short-pulse electron beam passes through a plasma derived from a supersonic gas jet;
the gas is heated and ionized to a charge state that produces radiation at a wavelength of

13 nm or smaller.

power is applied to the accelerator cavi-
ties. Repetition rate of the macropulse is
20 Hz. During a short start-up phase, the
first few electron micropulses create a
weakly ionized plasma by purely classical
collision ionization of the gas. After a crit-
ical electron density is reached, the plas-
ma responds collectively to the electron
micropulse, and a large-amplitude plas-
ma wave is generated. This wave effi-
ciently slows the high-energy electron
beam while heating the background
plasma electrons. The latter rapidly heat
and ionize the gas jet and reach a final
equilibrium in a few tens of picoseconds.

EUV generation demands a near-
atmospheric gas jet for the effective
transfer of beam energy into the plasma.
With a neon gas jet, an efficient filamen-
tary radiator of line radiation near the 13-
nm wavelength can be created.
Significant radiation, which can also be
emitted at 1 nm, would make this tech-
nology an attractive candidate source for
biological imaging.

The Los Alamos team completed a
proof-of-principle experiment to demon-
strate the anomalous-energy-loss pro-
cess, confirming supercomputer compu-
tations performed by the Los Alamos
Applied Theoretical Division. Although
this initial work was performed at low
density and with uncompressed electron
bunches, the team is near completion of
a short-pulse accelerator needed for
EUV production. Experiments to demon-
strate debris-free EUV generation are
expected to be completed by the end
of this year.

This work was done by the Physics
Division, Los Alamos National
Laboratory, Los Alamos, NM. For more
information, contact R.D. Fulton,
Hydrodynamic and X-ray Physics Group
(P-22), MS D440, Los Alamos, NM
87545, (605) 667-2652.

Lightweight Solar Photovoltaic Blankets

Efficient arrays of stacked cells are integrated into laminated sheets.
Lewis Research Center, Cleveland, Ohio

Lightweight, flexible sheets that con-
tain arrays of stacked solar photovoltaic
cells are being developed to supply
electric power aboard spacecraft. Solar
batteries that satisfy the stringent
requirements for operation in outer
space should also be readily adaptable
to the terrestrial environment. These
flexible solar batteries could be especial-
ly attractive for use as long-lived,
portable photovoltaic power sources.

The cells are based on amorphous sil-
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icon instead of crystalline silicon, which
until now has been the major solar-cell
material. The reason for this choice is
that the unique combination of physical
and chemical properties of amorphous
silicon offer potential for order-of-magni-
tude increases in power per unit weight,
power per unit volume, and endurance
in the presence of ionizing radiation. In
addition, technology for manufacturing
amorphous silicon cells and arrays of
cells has now matured.

The basic unit cell is of the p/i/n type:
it comprises an undoped (intrinsic; i)
layer sandwiched between an electron-
acceptor-doped (p) layer and an elec-
tron-donor-doped (n) layer. For reasons
grounded in the basic physics of photo-
voltaic devices, it is necessary to make
the intrinsic layer thin (typically, no thick-
er than a few thousand A) to maximize
the efficiency of conversion of intercept-
ed photons and to minimize the degra-
dation of efficiency with continued expo-
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PRECISION ANGULAR MEASUREMENT
SYSTEMS & SENSORS

| Meas sevent

| Svs

These highly accurate devices, with no moving parts, provide a dc voltage
output that is proportional to the angle of rotation from true vertical.
The clinometer is compact, rugged, lightweight and easily integrated into
your system. Custom and standard systems are also available.

Talk with our engineers about your angular measurement requirements.

[L? NE LABS INC.

2501 W. Beh: Drive, Suite #5
Phoenix, Arizona 850274147
Phone: (602) 582-3022

Fax: (602) 582-1312

For More Information Write In No. 476

Test & Measuremenis
TECH BIZIE

. Your company’s
Advertisement in
the November
Supplement to
NASA Tech
Briefs will reach
over 100,000

Closing: October 1
Call Joe Pramberger at (800) 944-6272 or (212) 490-3999.

16a

|
|
|

sure to both light and ionizing radiation.

Unfortunately, thinning a cell reduces the fraction of incident
photons that the cell can intercept and thereby imposes a fun-
damental limitation on overall energy-conversion efficiency. The
stacked-cell configuration (see figure) of the developmental
solar photovoltaic blankets helps to overcome this limitation by
providing subsequent cell layers that can intercept photons that
have passed through previous cell layers. One can increase the
utilization of the solar spectrum and thus the overall energy-
conversion efficiency by making the intrinsic layers of the
stacked cells out of materials that have different bandgaps, so
that each cell in the stack captures predominantly photons in a
different wavelength range.

The design of an optimum stacked-cell structure is a complex
task that requires consideration of numerous physical effects
and physical properties of materials, including those mentioned
above. Theoretical calculations have shown that a stack of three
cells that have intrinsic layers with bandgaps of 1.7, 1.4, and 1.1
eV, respectively, should operate at an efficiency between 20 and
24 percent. Amorphous silicon alone has a bandgap of about
1.7 eV, and materials with various bandgaps can be made by
alloying amorphous silicon with other elements; bandgaps can
be decreased by alloying with germanium or tin, or increased by
alloying with carbon, nitrogen, or oxygen.

A sheet array of stacked cells can be manufactured in a com-
plex, multiple-step process in a roll-to-roll deposition facility. The
cells are formed on a substrate of Kapton (or equivalent) poly-
imide, with a reflective back layer of alternating sublayers of alu-
minum and zinc oxide to increase the utilization of light. The
front-surface electrical contact to each stack is made with a
transparent, electrically conductive layer of indium tin oxide. The
stacks are connected together into modular subarrays and
arrays by screen-printed silver grids. The entire sheet is covered
with an ultraviolet-resistant polymeric coat and with a silicon
oxide top coat.

This work was done by R. Ceragioli and R. Himmler of Energy
Conversion Devices, Inc., and P. Nath, C. Vogeli, and S. Guha
of United Solar Systems Corp. for Lewis Research Center.
For further information, write in 58 on the TSP Request Card.
LEW-15545
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Stacked Thin Photovoltaic Cells can convert light to electricity
more efficiently than can a single thick cell. Each cell in the stack can
be designed to intercept photons in a different wavelength range.
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High-Performance Dielectric
Resonator Oscillators (DROs)

These new devices, whose specifications surpass current com-
mercially available DROs, are suitable for many applications.

Physical Sciences Directorate, Army Research Laboratory,

Fort Monmouth, New Jersey

ARL Physical Sciences Directorate
designs, builds, and evaluates ultrastable,
low-noise dielectric resonator oscillators
(DROs), at microwave and milimeter-wave
frequencies, that are suitable for many
applications. These oscillators are light-
weight, small, and low in cost compared
to other types of oscillators, and can ben-
efit radar and communications systems.
The phase noise and frequency stability of
these oscillators, over extended tempera-
ture ranges, surpass commercially avail-
able DROs, and do so without any tem-
perature compensation techniques.

E&PSD Phase Noise Data for Different Design Frequencies

Phase Noise dBc/Hz
8

to a 16.5-mW total output power. This fre-
quency and output power stability and
phase noise far surpass commercial DROs
without temperature compensation. Such
performance has been demonstrated at
S-band, X-band, Ku-band, and K-band.

Among potential commercial uses are
direct broadcast satellites, distress bea-
cons, cellular telephones, test instrumen-
tation, telecommunications systems,
satellite transmission, identify friend or
foe and airborne radar systems, burglar
alarms, and CATV converters.

This work was done at the Physical
Sciences Directorate, Army Re-
search Laboratory, Ft. Monmouth,
NJ. For additional information, contact
Muhammed Mizan, Dana Sturzebecher,
or Thomas Higgins at the ARL Physical
Sciences Directorate, AMSRL-EP-E, Fi.
Monmouth, NJ 07703-5601; (908) 427-
4415; FAX (908) 427-4323; E-mail:
mmuhammZ2arl.mil.
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Figure 1. DRO Phase-Noise Data for differ-
ent design frequencies.

The 9-GHz DRO demonstrated a SSB
phase-noise level of -65 dBc/Hz at a 100-Hz
carier offset frequency (Figure 1), an
improvement of 8 dBc/Hz over any previ-
ously published results. The stability-vs.-
temperature figure also demonstrated supe-
rior results (see Figure 2). The total frequency
drift over the full temperature range of -50 to
+50 °C was only 65 parts per million (ppm).

The output power variation over the
same temperature range was less than
+0.4 dB, or a 1.5-mW variation compared

Frequency Stbility and Output Power Variations Vs. Temperature
of an X-Band DRO
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— ~
Sk z
g B
& =
3
- -
S £
= |
8 g
-100 o
-200 15
-60 -40 -20 0 20 40 60
Temperature (deg C)

Figure 2. Frequency Stability and output
power variations vs. temperature of an X-
band DRO.
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Semiconductor/High-T,-
Superconductor Hybrid ICs

Sapphire substrates help to prevent
diffusion of Cu from superconductors
into semiconductors.

Lewis Research Center, Cleveland, Ohio

Hybrid integrated circuits (ICs) that contain both Si-based
semiconducting and YBa,Cu;O;., superconducting circuit
elements on sapphire substrates are being developed.
[YBa,Cu,0;., is called a high-temperature or high-T¢ supercon-
ductor because its critical temperature for transition to super-
conductivity (T) is above the temperature of liquid nitrogen (77 K)
— higher than that of previously known superconductors.]
These hybrid ICs can combine superconducting and semicon-
ducting features that are unavailable in superconducting or
semiconducting circuitry alone — for example, complementary
metal oxide/semiconductor (CMOS) readout and memory de-
vices integrated with fast-switching Josephson-junction super-
conducting logic devices and zero-resistance interconnections.

Previous attempts to integrate high-T; superconductors with
Si or GaAs devices have been thwarted by major obstacles.
High-T- superconductors are oxides that are chemically very
weakly bound and hence are decomposed (often into elemen-
tal copper and other metals) by direct contact with semicon-
ductors. Elemental copper diffuses through Si, GaAs, and Ge
faster than does any element except hydrogen; at typical pro-
cessing temperatures, Cu can move centimeters in a few
hours. Copper forms deep electronic traps in Si, Ge, and GaAs
and hence destroys those semiconducting properties that
make these materials useful in transistors and integrated cir-
cuits. Although simple high-T¢ fims can be grown on buffered
silicon, they have never been demonstrated to be useful for
making Josephson junctions (the superconducting equivalent
of a transistor).

The use of sapphire (Al,Os) substrates for both the semicon-
ducting and superconducting circuit elements in the develop-
mental hybrid ICs helps to overcome these obstacles because
high-Tc materials are relatively chemically stable on sapphire,
and copper does not diffuse through sapphire. Thus, the paths
for diffusion of copper through a substrate from the supercon-
ductor devices to the semiconductor devices are eliminated,
and the fraction of the total IC area that must be protected
against diffusion is reduced. As an additional benefit in cases in
which silicon-based devices are not connected to each other
by direct silicon paths, (as is often true of CMOS devices) even
if Cu does contaminate a transistor, it cannot diffuse to anoth-
er. The developmental hybrid ICs also include protective layers
of SisN,, which are deposited on the silicon-based devices to
act as barriers to the diffusion of Cu during subsequent fabri-
cation of the high-T¢ devices.

A representative hybrid IC of this type is fabricated in a four-
stage process. In the first stage, CMOS devices are fabricated
on a silicon-on-sapphire substrate, and reactive-ion etching is
used to strip the Si, down to the bare sapphire substrate, from
areas where high-T¢-superconductor interconnections are to
be formed subsequently. In the second stage, the CMOS
devices are encapsulated by the diffusion-barrier layers; these
layers are formed by plasma-enhanced chemical vapor depo-
sition of low-stress SizN, to a typical thickness of 200 nm.
By use of standard photolithographic techniques, the SizN, is
patterned so that it covers only the silicon islands that contain
the CMOS devices. In the third stage, the YBa,Cu;0;., struc-
tures are fabricated. In the fourth stage, holes are made in
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the diffusion barriers to provide access
to the electrical-contact parts of the
CMOS devices.

This fabrication sequence — in partic-
ular, doing the Si processing before the
YBa,Cuz0;., processing — is dictated
by the phase stability of the
YBa,Cu;0-.,. The Si processing involves

depositions, diffusions, and annealing at
temperatures of the order of 1,100 °C.
YBa,Cus0;., is deposited at about 750 °C
and irreversibly decomposes into various
copper yttrium and barium oxides at
temperatures above approximately 950 °C.
The processing temperature for the
YBa,Cus0;., and associated buffer layers

never exceeds 800 °C, at which the
CMOS structures are quite stable.

This work was done by Michael J.
Burns of Conductus, Inc., for Lewis
Research Center. For further informa-
tion, write in 89 on the TSP Request
Card. LEW-15762

Large-Scale Laser Scanner for Testing
Photovoltaic (PV) Cells

Computerized system identifies defects and variations in performance in PV cells,

modules, and submodules.

National Renewable Energy Laboratory (NREL), Golden, Colorado

The SolarScan™ large-scale laser
scanner (LSLS) is a versatile tool for
investigating new photovoltaic (PV) cells
and module designs during research and
development, for quality control in a pro-
duction setting, and for failure analysis of
modules after use. It not only identifies
problem cells within a module, but also
highly localized problem areas within a
cell. It is the only instrument available
with such capability for large-scale
devices and modules. The wavelength-
dependent laser-beam-induced current
(LBIC) maps from each module quickly
reveal problematic cells or areas. In addi-
tion, they provide an easy means to com-
pare one module to another, and can
also be kept as a diagnostic record for
any modules that come back for failure
analysis or periodic performance testing.

Current standard qualification testing
and module performance testing involve
actually operating the modules under
various conditions—long, complex pro-
cesses that provide little insight into what
is going on within the module, and none
into performance at the cellular level.
LSLS provides such insight, easily gener-
ating response maps—at any time during
the testing process—that can be corre-
lated with observed performance, and
pinpointing cells or areas that might be
affecting that performance.

The SolarScan LSLS identifies defects
and assesses any variation in photore-
sponse of PV devices, up through full-
size modules. Such module characteri-
zation is an invaluable diagnostic tool for
PV technology that is not provided by
other devices. Because most PV mod-
ules are made of many interconnected
cells encapsulated in protective material,
the system acts differently from what the
sum of the individual cells would sug-
gest. But other laser or electron-beam
scanners are limited to small sample
sizes such as single cells, and the her-
metically sealed modules cannot usually
be taken apart for this kind of analysis
without destroying the module.

The SolarScan quickly and easily
microcharacterizes any size or shape
module of any PV technology, without
damaging the module. Its spatial resolu-
tion is sufficient for most module charac-
terization needs, and its computer gener-
ates output maps that are easy to read
and provides additional analytical capa-
bilities. There is no other scanner avail-
able that can handle full size modules,
and the SolarScan is less expensive and
easier to operate than ones available for
analysis of small cells.

Two key features of the SolarScan
LSLS are use of motor-driven mirrors as
the scanning mechanism and sophisti-

cated software that takes advantage of
the capabiliies of modern Macintosh
computers. By using the computer both
to guide the laser and to collect and
analyze the photoresponse data, re-
searchers at NREL and Laser Designs
have created a system that has unprece-
dented flexibility and analytical capability.

Because the capital cost of PV is high
and the operating expense low, its length
of operational life is a key factor in its
economic attractiveness. So qualification
testing, quality control, and failure analy-
sis are crucial, but very difficult with diag-
nostic tools that cannot handle full-size
intact modules. The SolarScan LSLS
combines software and computer capa-
bility with knowledge of PV microcharac-
terization technology and technigues.
Perhaps as important, it does so at a
very reasonable cost.

This work was done at the National
Renewable Energy Laboratory in col-
laboration with Laser Designs, Woodland
Park, CO. For more information about the
technology, contact Dr. Richard Matson
of NREL at (303) 275-3726 or Randall
Rico of Laser Designs at (719) 687-3968.

Inquiries about patent status and avail-
ability of rights and licenses should be
made to NREL's Technology Transfer
Office at (303) 275-3008.

Multilayer Thin-Film Microcapacitors
These devices would be much smaller than state-of-the-art capacitors.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

Miniature capacitors containing multiple
alternating thin-film dielectric and metal
layers have been proposed, especially for
use in integrated and hybrid electronic cir-
cuits. Because capacitance is inversely
proportional to the thickness of the dielec-
tric layers, the use of thin, high-quality
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dielectric layers would afford capacitance
and energy-storage densities much
greater than are now available. The vol-
umes and weights of the proposed
capacitors could be made a hundred
times less than those of equivalent state-
of-the art capacitors — an important

advantage in power- and signal-handling
circuits, in which capacitors typically occu-
py 15 to 80 percent of the circuit-board
area and contribute about 30 percent of
the weight. In comparison with state-of-
the art capacitors, the proposed capaci-
tors could also be made more reliable.
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The figure is a schematic cross section
of a typical multilayer thin-film capacitor.
Capacitors of this type could be formed
on silicon and gallium arsenide sub-
strates along with other integrated-circuit
components by use of thin-flm-deposi-
tion and masking techniques compatible
with other integrated-circuit-fabrication
techniques. One of the advantages of the
configuration illustrated in the figure is
that only two sets of deposition masks
would be needed; the sets would be
used alternately to obtain the desired
serpentine winding of the dielectric layer
between stacked metal layers connected
alternately to external contacts to form
two electrodes.

The thin-film dielectric materials in the
proposed capacitors will likely be per-
ovskite ceramics like lead magnesium
niobate, lead lanthanum zirconate titan-
ate, and barium strontium titanate. Multi-
layer ceramic capacitors, which are the
most compact state-of-the-art capaci-
tors, contain dielectric layers of these
and similar materials in “bulk” form, made
by screen printing, followed by sintering.
Despite the high relative permittivities
(500 to 20,000) and high breakdown
electric fields (=1,000 V/um) inherently
achievable in such crystalline ceramics,
the dielectric layers in multilayer ceramic
capacitors exhibit breakdown electric
fields of only =10 V/um. This disparity
between the inherent and actual values is
due to the defects, impurities, and voids
introduced during processing.

The use of these materials in conjunc-
tion with thin-film deposition techniques,
as distinguished from sintered bulk forms
of these and similar materials, would offer
the potential for significantly better quali-
ty; in comparison with their sintered bulk
counterparts, the thin-film materials
would be denser and smoother, would
contain fewer and smaller voids, and
could be deposited with control over
chemical compositions and grain sizes.

Thin-film technology offers the option of
selecting from among a wider variety of
materials with high relative permittivity
and high temperature stability.

It will be necessary to solve some
practical problems in developing the pro-
posed capacitors. One problem is to
develop and refine deposition processes
to obtain dielectric films with acceptably
low densities of defects in thicknesses up
to about 1 um. Another problem is posed
by the fact that depending on specific
compositions, the crystalline structures
of the candidate dielectric materials can
exhibit piezoelectric, pyroelectric, and
ferroelectric properties simultaneously.
Pyroelectricity leads to large variations in
the permittivity (and thus capacitance)
with temperature, while piezoelectricity
gives rise to mechanical stresses propor-
tional to applied potentials. Piezo-electric-
ity could be especially troublesome
because the resultant mechanical stress-
es could crack the dielectric films. The
choice of material for a specific application
must be based partly on consideration of
these effects, and the material and/or the
specific configuration must be chosen to
resist or compensate for these effects.

This work was done by Sarita Thakoor,
Anil Thakoor, and Dan Karmon of Caltech
for NASA’s Jet Propulsion Laboratory.
For further information, write in 43 on
the TSP Request Card.

In accordance with Public Law 96-
517, the contractor has elected to retain
title to this invention. Inquiries concerning
rights for its commercial use should be
addressed to:

William T. Callaghan, Manager

Technology Commercialization

JPL-301-350

4800 Oak Grove Drive

Pasadena, CA 91109
Refer to NPO-19403, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.
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A Multilayer Thin-Film Microcapacitor would be fabricated by depositing layers of a high-per-
mittivity dielectric material alternately with layers of metal, using two sets of masks in alternation.
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Battery State-of-Charge Device
An indicator saves money by ensuring full utilization of battery capacity.
Physical Sciences Directorate, Army Research Laboratory,

Fort Monmouth, New Jersey

Prediction of the remaining capacity of
used batteries is important information to
the user. Each year millions of dollars are
spent on batteries, and much of this
investment is wasted. In order to main-
tain readiness, users typically replace
batteries on a conservative schedule,
resulting in the waste of millions of
dollars in battery energy. One esti-
mate indicates that as much as 40
percent of available battery capacity is
discarded. For many systems there is
no convenient method of determining
the capacity remaining in partially
used batteries.

It is well accepted that the available
capacity in a battery is a function of
the discharge conditions. Capacity
remaining is a complex function of cur-
rent drain, temperature, and time, relat-
ing to the efficiency of the electrochem-
ical system. External state-of-charge
devices are available for most battery
systems. However, these devices can-
not completely determine the past his-
tory of a discharged battery, and are
in many cases imprecise. Although a
continuous internal means of gauging
remaining capacity is desirable, such a
device must continually monitor dis-
charge conditions and determine the
remaining capacity based on the

known electrochemical efficiency. Past
internal methods required extensive
calibration, and in some cases were
difficult to implement.

A universal state-of-charge indicator
has been elusive because of the varia-
tions in behavior of battery systems. But
an effort at ARL has resulted in a
"Universal Inexpensive Battery State-of-
Charge Indicator" (US Patent 5,372,898,
Atwater, Dratier, et al., assigned to US as
represented by the Secretary of the
Army, and others pending).

The figure, extracted from the patent,
is a block diagram of the indicator. The
sense circuit, along with the sense resis-
tor, utilizes a pair of P-N-P transistors, a
capacitor, and additional electronic com-
ponents as an inexpensive current inte-
grator. Both the sense circuit and the
miscellaneous logic are calibrated and
tuned to account for the efficiency of
the electrochemical system at various
discharge rates and temperatures.
Additionally, the miscellaneous logic con-
tains the ability for the system to be
reset when used in a rechargeable bat-
tery. The counter stores the information
from the miscellaneous logic so the user
can obtain the remaining capacity in real
time. This configuration thus makes the
circuit a viable state-of charge indicator
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Block diagram of the Universal Inexpensive Battery state-of-charge indicator extracted from

the patent.
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for all electrochemical systems.

Summing up the device's capabilities:
it works with all battery chemistries; is
small, inexpensive, and rugged; and is
useful for both primary and recharge-
able batteries. It saves money by ensur-
ing full utilization of capacity, insures
emergency and back up batteries are
ready, and prevents down time.
Incorporation of this technology in future
battery procurements will reduce O&S
costs and enhance mission capabilities
through complete usage of available
battery energy.

This work was done by Terrill B.
Atwater and Richard M. Dratier of the
Physical Sciences Directorate, Army
Research Laboratory, Ft. Monmouth,
NJ 07703. For more information, con-
tact Mr. Atwater at ARL Physical
Sciences Directorate, AMSRL PS-CA,
Ft. Monmouth, NJ 07703-5601; (908)
427-3549; FAX {908) 427-3665; E mail:
tatwater@arl.mil.
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Improved Method of Bending Concentric Pipes

Bending could be done faster and more cleanly,
and it could be largely automated.

NASA’s Jet Propulsion Laboratory, Pasadena, California

A proposed method for bending two
concentric pipes simultaneously while
maintaining the void between them
would replace the present tedious,
messy, and labor-intensive method.
The proposed method would enable
bending to be done faster and more
cleanly, and would be amenable to
automation of a significant portion of
the bending process on computer
numerically controlled (CNC) tube-
bending machinery.

In the present method, one fills the
interpipe gap with fine metal shot,
seals the gap at the ends of the pipes,
bends the pipes in a bending machine,
unseals the pipes, and cleans out the
shot. All of these steps are performed
manually and/or by machinery under
manual control.

In the proposed method, a CNC
machine would first insert, between
the concentric pipes to be bent, an
array of rubber tubes stiffened by
axial wires. A relatively incompress-
ible liquid would be pumped into the
rubber tubes and pressurized so that
the rubber tubes would fill the gap
completely (see figure). The array
would be held together at one end by
a solid rubber block. At the other
end, each rubber tube would be
sealed, after pressurization, with a
clamping plunger.

The CNC machine would then bend
the concentric pipes to the desired cur-
vature. During bending, the inflated
tubes would maintain the gap between
the pipes, preventing buckling. After
bending, the CNC machine would
release the clamping plunger to release
the pressurized liquid and would
remove the tubes from the bent pipes.
As the tubes emerged from the bent
pipes, the wire stiffeners would restore
the rubber tubes to straightness. There
would be no shot or other solid residue
to clean up.

This work was done by James E.
Schroeder of Caltech for NASA's Jet
Propulsion Laboratory. For further
information, write in 108 on the TSP
Request Card.
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Outer Pipe
To Be Bent

TUBES INSERTED

Rubber Tubes
Expanded by
Pressure of Fluid

TUBES INFLATED

An Array of Rubber Tubes would be inserted in the gap between concentric pipes.
The tubes would then be inflated with a relatively incompressible liquid to fill the gap.

In accordance with Public Law 96-
517, the contractor has elected to retain
title to this invention. Inquiries concern-
ing rights for its commercial use should
be addressed to:

William T. Callaghan, Manager

Technology Commercialization

JPL-301-350

4800 Oak Grove Drive

Pasadena, CA 91109

Refer to NPO-19089, volume and
number of this NASA Tech Briefs issue,
and the page number.
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Embedding Optical Fibers
in Cast Metal Parts

Use of metal strain reliefs eliminates breakage
of fibers during casting process.

Lewis Research Center, Cleveland, Ohio

A technique for embedding fused silica optical fibers in cast
metal parts has been devised. An optical fiber could be embed-
ded in a flange, fitting, or wall of a vacuum or pressure cham-
ber, for example, to provide a hermetically sealed feedthrough
for optical transmission of measurement or control signals. For
another example, an optical-fiber temperature sensor could be
embedded in a metal structural component to measure strain
or temperature inside the component.

In previous attempts at embedding optical fibers in cast
metal parts, the fibers broke at and near the surfaces of the
parts, most likely as a result of stresses introduced into the
fibers by contraction of the metal during cooling to room tem-
perature after casting. The present technique for embedding
the fibers prevents breakage by providing for relief of the
cooldown stresses.
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The Optical Fiber Is Embedded by Casting the metal part around
it. Stainless-steel tubes around the fiber are also embedded to relieve
stresses.

As shown in the figure, a fiber to be embedded in a cast
metal part is first slipped into two narrow tubes made of a metal
(typically of stainless steel) that has a melting temperature
greater than that of the metal to be cast. The tubes are posi-
tioned so that they will stick partly in and partly out of the cast
object. The tubes relieve the stresses on the parts of the fiber
near the surfaces.

This work was done by William N. Gibler, Robert A. Atkins,
Chung E. Lee, and Henry F. Taylor of Texas A & M University for
Lewis Research Center. For further information, write in 50
on the TSP Request Card. LEW-15233
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Mathematics and
Information Sciences

Pseudogradient Training for a Class of Neural Networks
Step activation functions impart stability.

NASA’s Jet Propulsion Laboratory, Pasadena, California

Developmental second-order recur-
rent neural networks of a special type
have been modified to enhance their
stability in the face of inputs beyond the
range of the inputs on which they are
trained. Second-order recurrent neural
networks contain product feedback units
and can be trained, by use of example
inputs and outputs, to act as finite-state
automatons. The particular second-
order recurrent neural networks in ques-
tion learn grammars in the sense that
they are trained to generate binary
responses (“legal” vs. “illegal”) to input

training sequences of ones and zeros,
each sequence being marked “legal”
or “illegal” according to the grammar to
be learned.

During the training of an unmodified
network of this type, one presents the
network with randomly chosen training
strings of various lengths up to some
maximum length, and, for each string,
seeks to reduce the error in the
response of the network by adjusting
the network weights (the strengths of
the synaptic connections between
neurons) according to a gradient de-
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These Plots Are Activation-Space Records of a four-hidden-unit second-order recurrent
neural network. The plots were recorded during and after training the network according to a
grammar called “Tomita Grammar #4.” The symbols h, and h; denote the continuous activa-
tion values according to the sigmoids; the symbols S; and S; denote the discretized (step-

function) values.
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scent of an error measure in weight
space. The error measure is defined
with respect to the output (activation)
of one of the neurons in the network
that is designated as an indicator neu-
ron: The correct activation of the indi-
cator neuron is 1 if the input string is
legal and O if it is illegal. The error mea-
sure is proportional to the square of
the difference between the actual and
correct activations.

As training progresses, the unmodi-
fied network attempts to form clusters
of points in activation space as its
internal representation of states. Once
training has been completed, the
unmodified network acts like a state
machine in that its activation point jumps
from one cluster to another when pre-
sented with input bits one by one, pro-
vided that the string of input bits is no
longer than the longest training string.
However, when presented with longer
input strings, the network behaves unsta-
bly in that the activation points move out
from the clusters: in essence, the unmod-
ified network “forgets” where the individ-
ual states are in activation space.

Therefore, two modifications have
been made to enable the network to
learn stable states; that is, to form clus-
ters such that activation points for long
strings also converge to central points
within the clusters (see figure). The first
modification is replacement of the
standard sigmoid activation function

1

f =
) e

with the step function

D (x) 0.8ifx 2 0
X] =
0.7if x <0

where x is the sum of weighted excita-
tions applied to the input terminal of a
neuron. This maodification, by itself,
would prevent learning by the gradi-
ent-descent method because the
nondifferentiability of D(x) would make
it impossible to examine the effect
of small changes in weights on the
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error measure.

Accordingly, the second modification is the introduction of a
pseudogradient method: the sigmoid activation function is used
in place of the step function to calculate a gradient (the pseudo-
gradient), which is used only as a guide to locating the steps in
activation space and adjusting the weights. The pseudogradient
method may also be useful as a basis for training neural net-
works of other types that involve hard-limiting threshold activa-
tion functions.

This work was done by Zheng Zeng, Rodney M. Goodman,
and Padhraic J. Smyth of Caltech for NASA’s Jet Propulsion
Laboratory. For further information, write in 56 on the TSP
Request Card. NPO-18956

Extracting Periodic Signals
From Irregularly Sampled Data

Successive approximations are formed
in Fourier space.

NASA’s Jet Propulsion Laboratory,
Pasadena, California

An algorithm extracts periodic signals from sparse, irregular-
ly sampled sets of measurement data. The algorithm pertains
to data that are processed via fast Fourier transforms (FFTs).
The data can represent signal components with initially
unknown frequencies that span a large spectral range and can
include frequencies that are not integer multiples of the mini-
mum FFT frequency.

The algorithm was developed to satisfy a need, frequently
encountered in the observational sciences, to find periodic sig-
nal components with unknown frequencies in samples of data
acquired at uneven intervals, sometimes with gaps between
the intervals. The gaps give rise to spurious signal components
in the FFTs at frequencies that correspond to side lobes and
intermodulation products of the signals and gaps. Moreover,
the data samples include noise components that mask the
periodic signals.

The essence of the algorithm is an iterative procedure of suc-
cessive refinement of a candidate signal, in which one seeks a
least-squares best fit between (a) the FFT obtained from the
sampled measurement data and (b) the FFT obtained from the
candidate signal sampled (by computational simulation) in the
same way as that of the actual data. The steps of the algorithm
can be summarized as follows:
1.Compute the FFT from the actual noise-corrupted sampled

measurement data (hereafter called “the original FFT”).
2.Identify candidate highest peaks in the original FFT, and use

them as a guide in computing an initial candidate signal.
3.Compute the samples of the candidate signal, then compute
the FFT of the candidate signal from these samples.

4 Following a least-squares best-fit procedure, modify the can-
didate signal so as to minimize a quadratic measure of the
difference between its FFT and the original FFT.

5.If further refinement is desired, use the modified candidate
signal in steps 3 and 4. Repeat as many times as desired or
until all identifiable frequency components and their ampli-
tudes have been incorporated into the candidate signal,
meaning that the candidate signal contains all identifiable
periodic components of the actual sampled signal.

This work was done by Jaroslava Z. Wilcox of Caltech for
NASA’s Jet Propulsion Laboratory. No further documenta-
tion is available. NPO-19546
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@ Life Sciences

Hip Implant Modified To Increase Probability of Retention
The modification would alter the flow of cement to reduce structural imperfections.
Marshall Space Flight Center, Alabama

A modification in the design of a hip
implant has been proposed to increase
the likelihood of retention of the implant
in the femur after hip-repair surgery. In
so doing, the modification would de-
crease the likelihood of the patient dis-
tress and the expense associated with a
repetition of surgery after a failed implant
procedure. As explained below, the
modification is intended to provide a
more favorable flow of a cement that is

used to bind the implant in the proximal
extreme end of the femur, thereby
reducing structural flaws that can cause
early failure of the implant/femur joint.

An unmodified implant of the type in
question includes a solid stem that is
inserted into an axial cavity that has been
reamed into the proximal end of the
femur (see figure). Immediately prior to
insertion of the implant, bone cement is
placed in the cavity. Then as the stem is

Stem of Implant

Bone (Femur)

Flow of Cement
During Insertion

Reamed Cavity— "}

UNMODIFIED IMPLANT

Stem of Implant

Bone (Femur)

Flow of Cement
During Insertion

Reamed Cavity

MODIFIED IMPLANT

The Lengthwise Hole in the Modified Implant would provide a more favorable flow of bone
cement during insertion, reducing the severity of structural imperfections that remain after the

flow stops and persist as the cement hardens.

inserted, it displaces the adhesive, and
the excess adhesive flows to the opening
at the top of the bone. According to a
numerical simulation, the flow is laminar
and characterized by boundary layers,
vortices, and other features that can
impart structural imperfections that per-
sist as the cement solidifies.

The modified implant would resemble
the unmodified implant except that its
stem would not be entirely solid; the
modified implant would contain a length-
wise hole. The gap between the stem of
the implant and the bone would be
plugged so that the cement could not
escape there, then the implant would be
pushed slowly into the cement-filled cav-
ity. The excess cement would be forced
to flow out through the lengthwise hole.
There would be less flow between the
cavity wall and the outer surface of the
modified insert than in the case of the
unmodified insert. Thus, the unfavorable
flow patterns and the resulting structur-
al imperfections should be reduced.

This work was done by Francisco
Canabal lll of Marshall Space Flight
Center. For further information, write in
35 on the TSP Request Card.

This invention is owned by NASA, and
a patent application has been filed.
Inquiries concerning nonexclusive or
exclusive license for its commercial
development should be addressed to
the Patent Counsel, Marshall Space
Flight Center; (205) 544-0021. Refer to
MFS-28987.

Portable Immune-Assessment System
Lyndon B. Johnson Space Center, Houston, Texas

A portable immune-assessment sys-
tem has been developed for use in
rapidly identifying infections or a contam-
inated environment. The system com-
bines a few specific fluorescent reagents
for identifying immune-cell dysfunction,
toxic substances, buildup of microbial
antigens or microbial growth, and
potential identification of pathogenic

NASA Tech Briefs, September 1995

microorganisms using a fluorescent
microplate reader linked to a laptop
computer. The unique feature of the flu-
orescent-based analysis system is that
by using a few specific dyes for cell
metabolism, DNA/RNA conjugation,
specific enzyme activity, or cell con-
stituents, one can make an immediate,
onsite determination of a person’s health

or of contamination of the environment.

This work was done by Duane L.
Pierson of Johnson Space Center,
and Raymond P. Stowe and Saroj K.
Mishra of KRUG Life Sciences. For
further information, write in 84 on the
TSP Request Card. MSC-22399
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(TSPs) when a Request Card
number is cited; otherwise they are
available from the NASA Center for
Aerospace Information.

Mathematics and
Information Sciences

Telemetry Frame
Processor

A report describes a program for cre-
ating and editing telemetry frames on a
personal computer. The program is
menu-driven and can create or edit digi-
tal telemetry manually or automatically
by occurrence of an event. A stream of
telemetric data can be used to test the
operation of hardware and software
parts of the telemetry-receiving station.
The program would be useful in satellite-
data-processing facilities like remote-
sensing stations.

This work was done by Steve E. Lewis
of McDonnell Douglas for Kennedy
Space Center. 7o obtain a copy of the
report, “Digital Telemetry (TLM) Frame
Building Software (TLMBLDR.EXE),”
write in 1 on the TSP Request Card.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Patent Counsel,
Kennedy Space Center; (407) 867-
3017. Refer to KSC-11763.

Linear Prediction of
Stationary Sequences of
Vectors

A report discusses a direct approach
to the linear prediction of a stationary
sequence of vectors. It derives a set of
equations that constitutes a minimal-
order linear predictor. Using this
approach, it proposes two specific com-
putationally efficient schemes to predict
vectors in a sequence.

The approach taken in this study,
inspired by Akaike's coordinate-free real-
ization concepts, is based on simple
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geometric principles. It involves the sug-
gestion of an explicit coordinate-depen-
dent characterization of the class of all
minimal-order linear predictors, in terms
of linear transformations on the Hankel
covariance matrix associated with the
sequence. In contrast with previous
approaches, it does not give rise to
Riccati or Lyapunov equations. The
selection of particular transformation
matrices defines specific techniques for
the construction of predictors.

This work was done by Yoram Baram
of Ames Research Center. 70 obtain a
copy of the report, “Linear Prediction of
Stationary Vector Sequences,” write in
22 on the TSP Request Card.

This invention is owned by NASA, and
a patent application has been filed.
Inquiries concerning nonexclusive or
exclusive license for its commercial
development should be addressed to the
Patent Counsel, Ames Research Center ;
(415) 604-5104. Refer to ARC-12352.

* Machinery

Human Interfaces in
Teleoperations and Virtual
Environments

A conference report contains a compi-
lation of papers relating to interactions
between humans and machines from
the perspectives of (1) telepresence and
sensorimotor adaptation, (2) measure-
ment and evaluation of performance,
and (8) design principles and predictive
models. Topics discussed include neural
networks, sensory technology, display,
and feedback controls. The report cov-
ers the state of the art of remote sensing
and control by humans for space or
other operations.

This work was done by Nathaniel |.
Durlach, Thomas B. Sheridan and
Stephen R. Ellis of Ames Research
Center. To obtain a copy of the report,
“Human Machine Interfaces for
Teleoperators and Virtual Environments,”
write in 8 on the TSP Request Card.
ARC-13302

Historical Survey of Flight-
Testing Accidents

A report presents a study of flight-test-
ing accidents, with emphasis on limita-
tions imposed by human factors. The
study covers the history of flight testing
from early lighter-than-air craft (including

balloons) to vertical take-off airplanes to
the space shuttle. The results show that
new aircraft and new pilots are not
immune to old problems. Inadequacy of
pilot skill and training, unintentional errors,
and willingness to take unnecessary risks
were found to be frequent causes of acci-
dents. One of the lessons learned in the
study is that plans designed to cope with
otherwise unexpected events can help
reduce accidents.

This work was done by Seth B.
Anderson of Ames Research Center.
To obtain a copy of the report, “Lessons
Learned From An Historical Look At
Flight Testing,” write in 10 on the TSP
Request Card. ARC-13330

Physical Sciences

Thermodynamic Data for
50 Chemical Elements

A report presents data on the thermo-
dynamic properties of 50 chemical ele-
ments, an isotope (deuterium) of one of
the elements, and electron gas, all in
standard reference states. The data are
tabulated as functions of temperature;
they are also given in the form of least-
squares-fit coefficients of two functional
forms for heat capacities (specific heats)
at constant pressure (C8)in standard
states, with constants of integration for
enthalpy and entropy.

This work was done by Bonnie J.
McBride of Lewis Research Center,
Sanford Gordon of Sanford Gordon and
Associates, and Martin A. Reno of
Heidelberg College. To obtain a copy of
the report, “Thermodynamic Data for
Fifty Reference Elements,” write in 93
on the TSP Request Card.

LEW-15978

.‘ Materials

Stress in a Fiber During
Curing of Surrounding
Matrix Resin

Experiments were run to determine
the variation in tensile stress in a single
fiber during curing of a matrix resin that
surrounds the fiber. This study is part of
an effort to understand the physical
mechanisms that affect residual stresses
in matrix/fiber composites, with a view
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toward optimizing curing cycles (in par-
ticular, optimizing the temperature-vs.-
time schedules of final cooldowns to
ambient temperature) to minimize the
residual stresses. The results of these
experiments were interpreted as signify-
ing that the primary mechanisms that
affect the residual stress in fibers are (1)
thermal expansion and contraction and
(2) cure shrinkage of the matrix material.

This work was done by Kenneth J.
Bowles of Lewis Research Center and
Madhu S. Madhukar and Ranga P Kosuri
of the University of Tennessee. No further
documentation is available. LEW-15995

Performance of
Perfluoropolyalkylether
Lubricant System

Liguid and solid lubricants can both
be utilized to reduce friction and wear of
bearing surfaces. Liquid lubricants have
some advantages which include long life
in high cycle applications, high thermal
conductivity and low coefficients of fric-
tion. Liquid lubricants can also be resup-
plied as they are consumed. Natural lig-
uid lubricants, while being readily avail-
able have some severe shortcomings,
e.g., temperature limitations and viscos-

ity fluctuations. The U. S. space program
has traditionally used liquid lubricants,
but their shortcomings have been a cat-
alyst in the development of a series of
synthetic liquid lubricants. Perfluoro-
polyalkylethers (PFPAE) constitute a
class of such fluids. These PFPAE fluids
have characteristics that include (1) high
thermal oxidative stability, (2) good vis-
cosity-temperature characteristics, (3)
good elastohydrodynamic film-forming
capabilities, (4) low volatility, and (5) non-
flammability. One unfortunate drawback
is that PFPAE causes severe metal corro-
sion and fluid degradation when used in
an oxidizing atmosphere.

The reports of interest that are the sub-
ject of this brief deal with the synthesis of
PFPAE-type liquids and the development
of an additive to reduce oxidizing atmos-
phere degradation. The first report deals
with the development of a modified
phospha-s-triazine that is hydrolytically
stable. When used as an additive to
PFPAE, it prevents fluid degradation and
metal corrosion in an oxidizing environ-
ment. The second report describes the
synthesis of four high molecular weight
PFPAE-type fluids using a direct fluorina-
tion process. The properties and molec-
ular structures are reported in detail.
Lubricant performance over a range of
conditions is reported in detail.

This work was done by K. Paciorek, S.
Masuda, and Wen-Huey Lin of
Technolube Products Co. and T.
Bierschenk, H. Kawa, T. Juhlke, and R.
Lagow of Exfluor Research Corp. for
Lewis Research Center. 7o obtain
copies of the reports, “Phospha-S-
Triazines of Improved Hydrolytic and
Thermal Okxidative  Stability” and
“Physical and Chemical Properties of
Some New Perfluoropolyalkylether Lubri-
cants Prepared by Direct Fluorination,”
write in 19 on the TSP Request Card.
LEW-15603

Manufacturing/
Fabrication

=

Composite-Material
Propfan Blades for a
Wind-Tunnel Model

A report discusses the design and the
sequence of operations performed in fab-
ricating a set of graphite-fiber/epoxy-
matrix composite propfan blades. The
report describes the major phases of fab-
rication of the blades, including the
machining of metal master blades, fabri-
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cation of molds from the master blades,
cutting of graphite-fiber/epoxy prepreg
sheets to form plies, stacking of plies to
obtain preforms, assembly of pressure-
and suction-side preforms into unitary
blade preforms, curing the preforms in
molds, final light finishing, and inspection.

This work was done by E. Brian Fite of
Lewis Research Center. 70 obtain a
copy of the report, “Fabrication of Com-
posite Propfan Blades for a Cruise
Missile Wind Tunnel Model,” write in 9
on the TSP Request Card.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Patent Counsel,
Lewis Research Center; (216) 433-5753.
Refer to LEW-16088.

@ Mechanics

Vacuum Door for Testing a
Spacecraft X-Ray Camera

A report describes a vacuum door to
provide environmental protection of an
x-ray camera aboard a spacecraft, and
to provide access to the camera for pre-
launch testing. The door seals one side

of a chamber and encloses a vacuous or
dry gas environment that is needed to
protect the camera. To reduce weight
and cost and possibly increase reliability,
a paraffin actuator is used instead of a
motor to open the door. The mechanism
can be activated automatically.

This work was done by Donald H.
McQueen, Jr., of Marshall Space Flight
Center. For further information, write in
82 on the TSP Request Card.
MFS-28963

Radiation Propulsion for
Maintaining Orbits

A brief report proposes radiative
propulsion systems for maintaining pre-
cise orbits of spacecraft. Radiation from
electrical heaters would be directed out-
ward by paraboloidal reflectors to pro-
duce small forces to oppose the uncon-
trolled drag and solar-radiative forces
that perturb orbits. This would minimize
or eliminate the need to fire rocket
thrusters to correct orbits. For example,
infrared radiated power of only 150 W
would compensate for a typical drag
force of 0.5 uN. The power would come
from surplus electrical energy generated
by a solar photovoltaic array or stored in
a battery.

This work was done by Robert Richter
of Caltech for NASA’s Jet Propulsion
Laboratory. 7o obtain a copy of the
report, “Radiative Propulsion System for
Satellites,” write in 20 on the TSP
Request Card. NPO-19276

Designing an Adaptor To
Connect Rocket Stages

A report describes design of a light-
weight truss structure to serve as an
adaptor to connect two rocket stages,
subject to a stringent requirement to
minimize cost. The larger stage is a
Centaur rocket, on which are provided
eight attachment points arranged in a
circle 111.77 in. (283.90 cm) in diameter.
The smaller stage is a Thiokol Star 48b
rocket, which includes a round attach-
ment flange, 45 in. (114.3 cm) in diame-
ter. For mating with the attachment
flange, the design provides for grooved
slats at the upper ends of the struts. The
weight of the truss structure would be
less than that of the corresponding stiff-
ened conical shell.

This work was done by Lisa L. Gann
and Michael T. Hicks of Harvey Mudd
College for NASA’s Jet Propulsion
Laboratory. 7o obtain a copy of the
report, “Pluto Fast Flyby Probe:
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Scope Emulation

Gage Applied Sciences Inc.

World's Fastest A/D Cards

12 Bit, 60 MSPS A/D
8 Bit, 250 MSPS A/D

Up to 16 Meg Memory
Up to 32 Inputs

LabVIEW Driver
Rk C & BASIC Drivers
Free Software Support

Ultra-Fast D/A Cards

U.S. Prices. International prices may vary.

GQaQa@ 1-soo-ss7-cacE

5610 Bois Franc Street , Montreal, Quebec, Canada H4S 1A9
Tel : (514) 337-6893. Fax : (514) 337-8411, BBS : (514) 337-4317

) 4

Low Noise

" Also Availabl .
Software Included!! 50 Available control wires.
Learn about the
CSLITE  8bit/ 40 MSPS / 16K $595 scope everyone
CS250  8hbit/ 100 MSPS / 32K $3,500 said wasn't
CS2125 8bit/250 MSPS /256K  $4,995 ; h
CS1012  12bit/20MSPS /512K $4,995 P°55'b|?- ITI-The
CSB012  12bit/60MSPS /512K  $6,995 Leader in Remote

Viewing.

THE WORLD'S SMALLEST
4-WAY FHIBERSCOPE

ITI's Smm, 4-way articulating Fiberscope
gives you access to difficult environments
never thought possible before.

* One-handed operation allows equal
dexterity with left-hand or right.

» Teflon®-impregnated tungsten braid
sleeve gives additional protection.

* Sealed to permit underwater use.

* Patented over-torque
mechanism
reduces accidental
breakage of

I'I INSTRUMENT '

TECHNOLOGY, INC.
P.O. Box 381, Westfield, MA 01086-0381
Tel: 413-562-3606 * 413-568-9809
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Interstage Adaptor Designs for Thiokol
48b and Centaur and for Thiokol 48b and
Thiokol 27 Stages,” write in 69 on the
TSP Request Card. NPO-19468

e
W

Evaluation of Vibration-
Monitoring Gear-
Diagnostic System

Electronic Systems

A report describes an experimental
evaluation of a commercial electronic sys-
tem designed to monitor the vibration
signal from an accelerometer on a gear-
box to detect vibrations indicative of
damage to gears. The system includes a
signal-conditioning subsystem and a per-
sonal computer in which an analog-to-
digital converter has been installed. The
results of the experiment showed that the
system is fairly effective in detecting sur-
face fatigue pits on spur-gear teeth.

This work was done by Dennis P,
Townsend and James J. Zakrajsek of
Lewis Research Center. 70 obtain a
copy of the report, “Evaluation of a
Vibration Diagnostic System for the
Detection of Spur Gear Pitting Failures,”
write in 61 on the TSP Request Card.

Inquiries concerning rights for the com-
mercial use of this invention should be
addressed to the Patent Counsel, Lewis
Research Center; (216) 433-5753 . Refer
to LEW-16091.

Comparison of Full-
Spectrum and Complex-
Symbol Combining

A report presents a theoretical study
of the anticipated performances of two
methods of combining S-band signals
from the Galileo spacecraft received in
multiple antennas of NASA's Deep
Space Network (DSN). The signal trans-
mitted by the spacecraft consists of a
binary data signal phase-modulated
onto a square-wave subcarrier that is, in
turn, amplitude-modulated onto an S-
band carrier.

This work was done by Samson
Million, Biren Shah, and Sami Hinedi of
Caltech for NASA’'s Jet Propulsion
Laboratory. 7o obtain a copy of the
report, “A Comparison of Full-Spectrum
and Complex-Symbol  Combining
Techniques for the Galileo S-Band
Mission,” write in 11 on the TSP
Request Card. NPO-19392

NASA Tech Briefs, September 1995

Electronic Components
and Circuits

Q

Developing Low-Noise
GaAs JFETSs for Cryogenic
Operation

A report discusses aspects of an effort
to develop low-noise, low-gate-leakage
gallium arsenide-based junction field-
effect transistors (JFETS) for operation at
a temperature of about 4 K as readout
amplifiers and multiplexing devices for
infrared-imaging devices. These transis-
tors are needed to replace silicon tran-
sistors, which are relatively noisy at 4 K.
The report briefly discusses the basic
physical principles of JFETs and
describes a continuing process of opti-
mization of the designs of GaAs JFETs
for cryogenic operation.

This work was done by Thomas J.
Cunningham of Caltech for NASA’s Jet
Propulsion Laboratory. 70 obtain a
copy of the report, “Gallium Arsenide
Junction Field-Effect Transistors for Deep
Cryogenic Applications,” write in 72 on
the TSP Request Card.

NPO-19417

| VERSATILE!

UniSlide*®
Positioners

Stackable « Move 1 oz. to 400 Ibs.

With or without travel distance
measurement. Travel lengths
from /4" to 86" ™\

Sie e

Choose
from 8 cross-
sectional profiles

7 lead screw pitches, English or Metric,
in standard or high precision grades

Save down-time and expense.
New Catalog G has over 960
reliable UniSlide Assemblies

including Rotary Tables, Plain,

Rapid Advance and Micrometer
Models. Call 800 / 642-6446

for your free copy.

VELMEX INC.

P.0. BOX 38 « BLOOMFIELD, NY 14443
IN NY STATE 716 657- 6151

For More Information Write In No. 436

st North American
Aluminum Extruder

GENERAL EXTRUSIONS, INC

to Achieve ISO 9002 Certification.

o
hm\(' 1950, General Extrusions, Inc. has directed its efforts toward
the design and production of quality fabricated and finished

.llllllllll\l!}l extrusions. Our \\*[ll[)lk‘l\' IH-II\VU\L' SCIVICES 11K il!«i«

Custom designs to meet

precision tolerance 1

performed on CNC machinir

and/or with dedicated tooling

Subassembly
e
bonding and fa

component parts

Call today for your Free design guide

General Extrusions, Inc. - P.O. Box 2669 * Youngstown, OH 44507 « Ph: (216)783-0270 - Fax: (216)788-1250
For More Information Write In No. 445




‘ & hen it comes to motion control, precision is a given.
The question is: How long will the encoder produce
reliable data? Under what conditions?

The ME series magnetic encoder was designed to stand
up to more vibration, shock, and contaminants than the
typical optical encoder. If you want a reliable encoder
that won’t cost you an arm and a leg, the ME series is
something you should try — mention this ad when you call
and we’ll send you a sample to try out for 60 days at no
charge. We think you’ll be impressed; we’re betting on it.

Find us in

CUI Stack, Inc.

9640 SW Sunshine Ct.
Beaverton, OR, 97005 ™
(503)643-4899 Fax:(503)643-6129

For More Information Write In No. 437

Product of the Month

Integrated Computing Engines Inc.,
Cambridge, MA, has introduced the
Desktop RealTime Engine™ computing
system combining the speed of a super-
computer with the economy of a desktop
workstation. The "superstations® work
with existing PC and workstation hosts,
and are the size of a small briefcase.
Designed for simulation, graphics, signal
processing, imaging, and neural network applications, the systems incorporate
Analog Devices' ADSP-21060 Sharc chips. They transfer data at 80 Mbps via cable
to an EISA PC running 0S/2, Windows NT, or Digital UNIX. The PC provides the
operating system and user interface, and also can supply disk storage and backup.
Prices are $39,500 for a 40 MHz system and $50,000 for a 33 MHz system.
For More Information Write In No. 700

—EeS IR e

Fluke Corp., Everett, WA, has
announced the 100 MHz Model 105
ScopeMeter® Series Il handheld dig-
ital oscilloscope/multimeter for
troubleshooting high frequency sig-
nals. The device can be switched
between meter and scope functions,
providing numeric readings and a
waveform display of the measured
signal. More than 30 common mea-
surements can be accessed.
Flukeview software stores sample
waveforms and builds an historical
database.

For More Information Write In No. 701

The
Revolutionary
Solution To
System
Integration —
Only from
Qualimetrics!

Q-Net is a fully-integrated
weather monitoring system.
Q-Net features:

M A full line of precision
sensors to choose from,
covering every weather
parameter

M Modular, easily expanded
design, flexible architecture
M Variety of output methods,
integrates with PCs and
existing data collection
systems

M Data storage

B Automated operation

B packaged systems, custom
features available
¢
QUALIMETRICS

1165 National Drive
Sacramento, CA 95834 USA

Phone: 916 928-1000
Fax: 916 828-1165 USA Toll Free:

1-800-824-5873

At the heart of every Q-Net
system is a double-sealed,
surge-protected enclosure
that contains all system

components and accessory
bays. Additional modules

can be inserted at any time.

Series BOP 100- to 400-watt, four-
quadrant power supplies from
KEPCO Inc., Flushing, NY, provide
voltage for test and simulation, and
feature high gain and wide band-
width to function as operational
amplifiers. Output can be con-
trolled linearly through zero with no
polarity switching, and separate
control circuits are provided for
voltage and current. Optional digital
displays and talk-listen digital cards
are available.

For More Information Write In No. 702

Interpoint Corp., Redmond, WA, has
introduced the MHV Series of 15-watt
DC-DC converters featuring low out-
put noise and an input range of 16 to
50 Vdc. Available in a triple output
configuration, the converters feature
surge protection to 80 V for 120 mil-
liseconds, output power of 10 watts
from main output and 5 watts from
auxiliary outputs, and an operating
temperature range from -55° C to
125° C.

For More Information Write In No. 704

The UniForce pressure sensors
from Force Imaging Technologies,
Chicago, IL, are 0.003" thick and
produced on a flexible substrate
material for use in manufacturing
component assembly and equip-
ment and product condition diagno-
sis. They measure contact force in
real time by changing resistance as a
function of force applied to the
sensor's surface.

For More Information Write In No. 703

The YS Series Megatorque® motor
system from NSK Corp., Bloom-
ingdale, IL, provides high torque at
low speeds. The closed-loop control
system has repeatability of +2.1 sec-
onds with up to 177 ft/Ib of torque at
a speed of 3 rps. It comes with a
direct drive motor, ES servo driver,
and cables. The system can be used
as a rotary actuator for robots, trans-
fer systems, and chamfering
machines, or as a rotary indexer for
assembly machines, measuring
instruments, and machining centers.
For More Information Write In No. 705

Mirus Industries Corp., Santa Clara,
CA, has introduced a desktop film
recorder that makes 35 mm color
slides of text, charts, 3D models, CAD
drawings, and other images created
on Macintosh or PC platforms. The
5K resolution FilmPrinter Galleria™
uses 36-bit color resolution and sup-
ports most presentation, drawing,
and design software packages.
Features include film brightness, con-
trast, and color balance control; auto-
matic camera; electronic spot filtering;
and double-hit exposure technology.
For More Information Write in No. 706
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Advanced Motion Controls Inc.,
Princeton, WI, has introduced the
AMC-5000DSP digital signal pro-
cessing motion controller card for
the IBM-compatible PC platform. A
40 MHz DSP CPU allows execution
of 2000 programming Steps/sec. or
1000 coordinated steps/sec. The
system can control brush DC, brush-
less DC, AC induction, switched
reluctance, and stepping motors.

For More Information Write In No. 718

CheckSum Inc., Arington, WA, has
announced the Model TR-8 manu-
facturing defects analyzer which
uses Hewlett-Packard TestJet tech-
nology to detect SMT open connec-
tions to bussed devices such as inte-
grated circuits and connectors. It is
compatible with the company's TR-6
functional test system and mechani-
cal, pneumatic, and vacuum fixturing
systems. Prices start under $15,000
for 400-point configurations with con-
troller, MDA electronics, software, and
fixture receiver.

For More Information Write In No. 708

The SLM M4-704X512 nematic active
matrix liquid crystal spatial light mod-
ulator from WAH-IIl Technology
Corp., Novato, CA, includes software,
cables, electronics, and a power sup-
ply. Designed for use in projection sys-
tems, head-mounted displays, holo-
graphic data storage, and optical
computing, the system can be inte-
grated into solid- or air-spaced sys-
tems. IBM-compatible software allows
downloading of patterns or images.
For More Information Write In No. 711

The Sapphire 2SX™ 3D/Windows
graphics accelerator card from
Fujitsu Microelectronics' Graphics
Division, San Jose, CA, offers 2D/3D
graphics capabilities for PC, CAD,
design automation, scientific visual-
ization, and simulation applications.
Users can interactively model, rotate,
render, and explode 3D solids and 2D
wireframe models. A display system
enables multiple cards to be connect-
ed for increased rendering speed.

For More Information Write In No. 709

The PXS5-722SA portable x-ray
source from Kevex X-Ray Inc., Scotts
Valley, CA, features a microfocus side
window x-ray tube, radiation shielding,
and a self-contained, high-voltage
power supply. Weighing 7 Ibs., the
device allows users to get close cou-
pling of the x-ray source to the object,
enabling direct x-ray magnification for
inspection of microelectronics and
other components. The device oper-
ates continuously at a maximum of 7
watts and a target voltage to 70kV.
For More Information Write In No. 712

Imagraph Corp., Chelmsford, MA,
has introduced the IMASCAN/
Precision video frame grabber. It
digitizes color or monochrome video
sources under Windows-based soft-
ware for storage on disk, quality
enhancement, recognition, and live
viewing on a VGA display. Six video
input channels are available for vari-
ous configurations.

For More Information Write In No. 714

ELECTROID

PULSE-OPERATED
BI-STABLE BRAKES

Patented

Pulse Operated Bi-Stable Brakes require

NO CURRENT to hold either the ON or OFF position.
Suitable for any battery powered or low current
supply application requiring a brake...AGV/s, wheel
chairs, robots, aircraft actuators, electric forklifts, etc.

"\ ELECTROID COMPANY

A DIVISION OF VALCOR ENGINEERING CORP.
2 45 Fadem Road, Springfield, NJ 07081
201/467-8100 Fax:201/467-5656

For More Information Write In No. 439

Technical Fibre Products, Slate Hill,
NY, has introduced the Optimat series
of nonwoven materials made from
carbon, metal-coated, glass, poly-
ester, quartz, and silicon carbide
fibers. Applications include printed
circuit board bases, interior surface
finishing, electrostatic discharge pro-
tection, avionics shielding, deicing,
and other areas requiring resistivity,
conformability, and fiber blending.
Fibers can be bonded with organic
binders to improve end-product
strength, chemical resistance, and
flexibility.

For More Information Write In No. 710

NDC Automation Inc., Charlotte, NC,
has announced a laser navigation
system that uses laser beams to
direct automatic guided vehicles
(AGVs) in critical environments such
as cleanrooms, and in manufacturing
and assembly areas. Using reflective-
tape targets with known positions,
the laser navigation head on the AGV
sends out a sweeping, invisible
infrared beam that scans the operat-
ing area. The vehicle's on-board
computer calculates its position with-
in millimeters.
For More Information Write In No. 719
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"” 3 'l‘:hermal-iiii;b‘(‘)r; RTD’s

fast response surface sensing

$17422
0.1 second response

$17624 Thin film RTD

S651 Miniature platinum RTD

Thin, flexible'resistance temperature detectors « Wire

wound or thin-film e Pt, Cu, Ni, Ni-Fe curves « 0.1 second
time response  Rugged laminated construction

» -200 to 220°C range » Many sizes & styles in stock

Stable, accurate, dependable measurement e Install with
self-stick backing, tapes, or cements e Avionics
» Process lines e Medical devices e Aircraft windows
o Stator windings e Thermal processing equipment
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M I N co PRODUCTS, INC.

7300 Commerce Lane » Minneapolis, MN 55432-3177 U.S.A.
Telephone: (612) 571-3121 « FAX: (612) 571-0927
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Omega Engineering, Stamford, CT,
offers a set of seven books illustrating
process measurement and control
devices. They cover temperature, pres-
sure and strain, flow and level, data
acquisition, pH and conductivity, elec-
tric heaters, and environmental issues.
For More Information Write In No. 750

A 40-page catalog of Superior SLO-
SYN® servo amplifiers, motors,
and power supplies is available
from Warner Electric Linear Motion
and Electronics Division, Bristol, CT.
It features specifications, dimen-
sional diagrams, and performance
characteristics.

For More Information Write In No. 754

A 20-page brochure from DSM
Engineering Plastics, Evansville, IN,
describes wear- and friction-resis-
tant thermoplastics. Materials selec-
tion information and property data for
56 grades are included.

For More Information Write In No. 751

Contormal
coatings
_ for
industry

A six-page brochure on Parylene con-
formal coatings from Paratronix,
Attleboro, MA, describes applications
in microelectronics, hybrid circuits,
medical devices, circuit board coat-
ings, and corrosion-resistant coatings.
The coatings provide dielectric
strength and encapsulation of residue.
For More Information Write In No. 752

National Semiconductor, Santa Clara,
CA, offers a 16-page catalog of mili-
tary/aerospace analog products,
listing high-performance amplifiers
and buffers, comparators, positive
and negative voltage and linear regu-
lators, voltage references, switching
regulators, and data acquisition.
For More Information Write In No. 755

IOTech Inc.,
released its 1995 IEEE 488 & data
acquisition catalog highlighting the
company's new PCMCIA A/D cards

Cleveland, OH, has

for notebook PCs; DSP-based
portable multichannel digitizer for
desktop and notebook PCs; expand-
ed series of DBK signal conditioning
options; and portable thermocouple
and voltage measurement systems.
For More Information Write In No. 758

Cf

Crastin PBT

s e e

. smser- 4

A 16-page product and properties
guide to Crastin PBT thermoplastic
polyester resins from DuPont
Engineering Polymers, Wilmington,
DE, describes the mechanical, ther-
mal, and electrical properties of 21
grades for a range of automotive,
electrical/electronics, and other
applications.

For More Information Write In No. 762

McMillan Co., Georgetown, TX, offers
a four-page brochure of electronic
gas and liquid flow measurement
equipment including flow sensors, flow
meters, and flow controllers with flow
rates from 13 ml/min. to 500 L/min.
For More Information Write In No. 753

Precision Gearheads
for Servo and
Stepper Motors

A 22-page catalog of precision gear-
heads for servo and stepper motors
from Bayside Controls Inc., Port

Washington, NY, contains pho-
tographs, cut-away diagrams, and
statistics and specifications for plane-
tary, NEMA, and right-angle NEMA
gearheads, and mounting and order-
ing information.

For More Information Write In No. 756

A six-page brochure from Polymer
Corp., Reading, PA, describes new
Nylatron® GSM blue cast nylon for
use in high load and low velocity bear-
ing applications. Included are typical
applications and relative part life, lim-
iting PV, and compressive strength
comparison charts.

For More Information Write In No. 759

A 20-page brochure from Rolled
Alloys, Temperance, M, details chem-
istry and performance parameters of
ten aircraft and aerospace alloys in
sheet, plate, and bar forms. Included
are RA625, RA718, RA X, RA188, A-
286, L-605, Rene® 41, Waspaloy, and
Greek Ascoloy.
For More Information Write In No. 763

Sector Systems Co. Inc., Marblehead,
MA, offers an eight-page engineering
PC shareware catalog of over 150
disks of AUTOCAD symbols and utili-
ties for electronic, mechanical, and
architectural engineers, and hundreds
of programs for aerospace, electronic,
HVAC, maintenance, mechanical,
numerical control, production, and
quality control engineers.
For More Information Write In No. 760

The U.S. Space Directory, a civil, mili-
tary, and commercial space industry
reference from Space Publications,
Bethesda, MD, includes profiles of
organizations in major industry sectors
involved with launch vehicles, satel-
lites, remote sensing, ground stations,
technical support, microgravity hard-
ware, and research and engineering.
For More Information Write In No. 757

Federal Products Co., Providence, Rl,
has published its 20-page catalog of
electronic gauging instruments, with
a selection of gauge heads, stands,
accessories, and the company's cost -
effective Series 832 gauging amplifier.
For More Information Write In No. 761

Sensor Developments Inc., Orion, MI,
has introduced its new 100-page
force and torque sensor catalog,
with product information and specifi-
cations on torque, force, automotive,
and multicomponent sensors; pres-
sure; slip rings; instrumentation;
accessories; and quality assurance.
For More Information Write In No. 764

A 288-page 1995 Product Handbook
data acquisition and imaging prod-
ucts catalog from Data Translation,
Marlboro, MA, highlights software
solutions under DT-Open Layers®,
new PCI local bus solutions, PC
Card-EZ for portable and battery-
powered data acquisition applica-
tions, the updated GLOBAL LAB®
Image family of imaging solutions,
and a new Frame Grabber SDK for C
programmers.

For More Information Write In No. 765
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O-Matrix® 2.1 for Windows™ interac-
tive analysis and visualization soft-
ware from Harmonic Software Inc.,
Seattle, WA, provides analysis and
graphics capabilities, an integrated
debugger, a profiler, a full-screen edi-
tor, and matrix-oriented interpreted
language. The program enables
development of applications in math-
ematics, statistics, and scientific
analysis. The software costs $395.
For More Information Write In No. 740

Algor Inc., Pittsburgh, PA, has
released Houdini 3.0 finite element
modeling software with automatic
eight-node brick meshing and pro-
cessing of solid models, 3D
plate/shell models, and 3D finite ele-
ment models from CAD and FEA
sources that use tetrahedral ele-
ments. Using STL or IGES files, the
program can be used for solid models
created in most CAD systems. The
PC program costs $2000; the UNIX
version is $4000.

For More Information Write In No. 741

Intelligent Light, Lyndhurst, NJ, has
announced version 5.1 of Fieldview
CFD post-processor software, fea-
turing an interactive calculator, sur-
face integration, curved surface plot-
ting, and new visualization tools. The
update adds features to aid in 3D
transient data analysis, enabling users
to study results on a desktop com-
puter. The program is available on
UNIX platforms. Prices begin at
$8500 for commercial customers;
university licenses are $1000.

For More Information Write in No. 742
Stylus 2.2 for Windows Russian/
English translation software from
Smart Link Corp., Newport Beach,
CA, translates Russian to English or
English to Russian at up to one page
per second. Specialized dictionaries
allow functional translations in areas
such as engineering, aerospace,
computing, and mathematics. The
Russian/English and English/Russian
programs cost $350 each; a bi-direc-
tional program costs $500,

For More Informatmn Wme in No. 743

NASA Tech Briefs, September 1995

Datum Inc., Bancomm Div.,, San
Jose, CA, has announced TYM-
SYNC™ workstation synchroniza-

| tion software. The system synchro-

nizes Netware 3.x workstations to a
source of Universal Time Coordinated
(UTC) standard international time. The
program continuously synchronizes
workstations to within +100 millisec-
onds. It operates as a file server
Netware Loadable Module and a
Terminate and Stay Resident in each
workstation. Prices start at $195 for
10 users.

For More Information Write In No. 744

Computer Design Inc., Grand Rapids,
M, offers CAD V™ DesignConcept™
CAD visualizer software for users
working with CAD data from modelers
supporting IGES surface entities. The
program allows visualization of CAD
models earlier in the design cycle with
textures and materials that will be
used in product development and
manufacturing. CAD data is combined
with dimensionally accurate materials
and production-ready graphics. The
software costs $15,000.
For More Information Write In No. 745

HIGH PERFORMANCE ROTARY CONTACTS

THERMOCOUPLES, | \ 1 %%
RTD's, LVDT's
STRAIN GAUGES,

1 to 100 contacts!

Unlike conventional
slipring designs, the
unique  ROTOCON
Sealed Mercury Ro-

» Zero Electrical Noise

» Low And Stable Resistance
- Compact Size

« Zero Maintenance

tary Contactsarelow -« Environmentally Sealed

noise, lowresistance,
zero maintenance
links between sta-
tionary and rotating
components. y

« Rugged And Reliable
« Unaffected By Vibration
« Mount In Any Orientation

A variety of standard and custom
» ROTOCON models are available
to fit your mounting configuration,
rotation speed, and current re-
quirements (up to 2000 Amps!).

Call:

800-837 -6010
or 608-836-7571 (Fax 608-831-0300 TELEX 754381)

meridian laboratory
P.O. Box 620156, 2415 Evergreen Road, Middleton, Wi 53562-0156

-

For More Information Write In No. 441

SPECIFY TYGON...YOUR RESULTS DEPEND ON IT!

MicroWavel.ab 3D electromagnetic
analysis software from the MacNeal-
Schwendler Corp., Los Angeles, CA,
is used for high-frequency applica-
tions such as microstrip and wave-
guide components, and resonators.
Using edge elements and absorbing
boundaries, the program calculates
network parameters such as scatter-
ing matrices, port impedances, and
propagation constants. It incorpo-
rates ACIS solids geometry and auto-
mated meshing capabilities. Results
can be displayed in various formats,
and converted into formats for com-
plementary tools such as Super-
Compact and Touchstone.

For More Information Write In No. 746

INTRODUCING TYGON®
SANITARY SILICONE TUBING.

Tygon® 3350 Silicone Tubing. TYGON® 3350

Engineered with the smoothest
inner surface available in silicone.

Magnified 500X, Tygon® 3350
tubing’s inner surface clearly
exhibits superior smoothness.

® Minimizes particulate build-up
inhibiting bacterial growth

@ Reduces surface area
improving fluid flow

@ Limits fluid adsorption to
maintain fluid integrity

@ Facilitates complete cleaning
and sterilization

g

For details, call 216-798-9240,
or write to P.O. Box 3660, Akron, OH 44309-3660. .

Y worrow JA

Norton Performance Plastics
Corporation

Tygon®...Norton Co. Reg. TM
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MAR KETPLAC E To Advertise — Call (212) 490-3999

FULLY INTEGRATED, RACK MOUNT AND ‘
RUGGED SUN SPARC WORKSTATION |

1 STANDARD FEATURES
INCLUDE:
« CHOICE OF
SPARCENGINE 5 OR 20
*SCSI-2, ETHERNET, 2 |
SERIAL, PARALLEL AND
AUDIO PORTS
« SHOCK ISOLATED
HARD DRIVES, COROM |
AND TAPE DRIVE j
« CHOICE OF GX, GX+, |
TURBO GX+ AND SX ;
|
‘

FRAME BUFFERS

* RACK MOUNT COLOR
MONITORS, 17° OR 19°
* RACK MOUNT KEYBOARD WITH TRACK BALL

* SOLARIS 2.X

CUSTOM OPTIONS, FOR FULL DETAILS CONTACT: 1
|

IBI SYSTEMS, INC., 6842 NW 20 AVE
FT. LAUDERDALE, FL 33309
TEL: 305-978-9225, FAX: 305-978-9226

For More Information Write In No. 580

ARE YOU STILL TRYING
TO MEASURE VERY THIN
GAPS THE HARD WAY?

Capacitec HPS Series of thin (back to
back) sensors can measure gaps as
small as 0.010"(.254mm) inboard 84"
(2133.6mm) with accuracies of 0.0003"
(7.6pm), without scratching delicate
surfaces.

=Capacitec

P.O. Box 819, 87 Fitchburg Rd., Ayer, MA 01432 US A.
Tel. (508) 772-6033 » Fax (508) 772-6036

For More Information Write In No. 583

FREE!

130
oy -4 Page
-L 3 'p.' Catalog
| TR0 T “Optics
i = or
Industry”

Free 130 page product catalog from Rolyn,
world's largest supplier of “Off-the-Shelf” optics.
24-hour delivery of simple or compound lenses,

| filters, prisms, mirrors, beamsplitters, reticles,

objectives, eyepieces plus thousands of other
stock items. Rolyn also supplies custom prod-
ucts and coatings in prototype or production
quantities. ROLYN OPTICS Co., 706 Arrowgrand
Circle, Covina, CA 91722-2199, (818)915- 5707,
FAX (818)915-1379

For More Information Write In No. 581
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AVAMERICAN
VARISEAL

Low Friction Seals
for Low and High Pressures
ég * Low friction, chemically inert
&  Turcon® seal compounds
* Vacuum to 30000+ psi
* -350 to +575°F
« Standard, metric and custom sizes

For free product literature
and technical support call:

1-800-466-1727
FAX: 303-469-4874

Ammwmw.m-‘:)

For More Information Write In No. 582

Free DSP Catalog

Discover the latest revolution in Digital Signal Processors,
the ADSP-2106x Super Harvard Architecture Computer
from Analog Devices, Inc. We are ready to deliver SHARC
boards and modules for your PC-based DSP applications
today. We've been the foremost supplier of PC solutions for
ADI DSPs for years and our new SHARC products maintain
and advance our leadership role. Call BittWare today,
because you've got a lot on your plate, and so do we.

BT WMARE e
800-848-0436

33 North Main Street * Concord, NH 03301
FAX: 603-226-6667 * E-Mail: bittware(@bittware.com

For More Information Write In No. 584

Quit Guessing. Simulate it!

VisSim™

| ek i

VisSim is the ideal environment for nonlinear
dynamic simulation, automatic optimization,
real-time simulation, and control.

® [IR/FIR Filter Design VisSim s the Ugcr simulation
™ Fast Real-Time 1/0 g s
¥ Vector Operations Staft Engineer

¥ 2000+ real-time I/0 points

For More Information Write In No. 585

Alliant TechSystems

(508)392-0100

487 Groton Rd., Westlord, M\ 01886

Controllers

with integrated C-language develop-
ment system for fast project comple-
tion. Call our AutoFAX 916-753-0618

from your FAX. Request catalog #18.

1724 Picasso Ave.
\ Davis, CA 95616
916.757.3737
916.753.5141 FAX

For More Information Write In No. 586

You Can Turn Your PC Into A Waveform Recorder!

Today’s most advanced data recording sys-
tems are not paper chart recorders. They’re
paperless, PC-based data acquisition sys-
tems from Dataq Instruments. We've re-
placed traditional instruments in a variety of
applications with low-cost and flexible alter-
natives that save our customers thousands in
paper costs alone. Factor in the productivity
gains of computer-based analysis, and you
have a solution you can’t afford to ignore.

¢ Battery-powered and desktop solutions

¢ Hard copy to any graphics printer

¢ Sample rates of 1 to 500,000 Hz

¢ Connects from 1 to 240 channels to any PC

DATA Q INSTRUMENTS, INC.

800-553-9006

For More Information Write In No. 587

CALL FOR

FREE
INFORMATION
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8X Zoom! Hi-RES COLOR!
RS-232 CONTROLLABLE

THE BEST OF ALL WORLDS
IN SMALL VIDEO CAMERAS

RUGGED MINIATURE LIGHTED
AND UNLIGHTED SWITCH

The new Series 70, is an environmentally
rugged line of lighted and unlighted switches.
Ready for wet, dusty or oily duty, the Series
70 is ideal for a variety of control and
instrumentation
requirements.
Available with DPDT
Momentary or
Alternate switch
actions. Mounts on
0.700" centers with
0.880" behind the
panel space. Lighted
pushbuttons use T-1
LED or Incandescent
MFB lamps for a wide
variety of display types, colors, and lighting
styles providing design flexibility. An optional
dripproof/splashproof seal may also be
installed. StacoSwitch, Inc., Costa Mesa, CA
92626. Phone (714) 549-3041. Fax (714)
549-0930.

For More Information Write In No. 588

For More Information Write In No. 589

—
YOUR SMALL PARTS ARE BIG PARTS TO US

If you use parts of 10#s or less, Iry
INVESTMENT CASTINGS by PMI.

Improve part function and castability

WE BUILD IN GUALITY AND TAKE OUT COST:

« Sizes from fractions of an ounce to 10#s

» Near net shape with cast-in detail

« Low tooling cost

o Minimal lead time

« Broad alloy selection

« Prototypeserviceavailable
FERROUS ANDNON-FERROUS CASTINGS
for OEM manufacturers of electronics, medical
products, instruments, hand and power tools,
machine cutting/holding tools, machinery,
automotive, aerospace parts, etc.

1081 E. 200th St., Cleveland, OH 44117

@ Phone: (216) 481-8900 FAX (216) 481-8903 )

Write for our brochure:
Precision METALsmITHS, INC.

More than
500 pages of
tooling components!

This illustrated complete
line catalog includes

| component parts for jigs
and fixtures, chuck jaws,
plug gauges, threaded
inserts, stainless steel
tooling components,
toggle clamps,
SWIFTSURE power
workholding devices, drill
jig bushings, locking pins,
and modular fixturing.
Completely illustrated.

Send for your free copy.

@I‘l‘ are, MANUFACTURING CO.
- & L ; PO B 191970

'@ Phone. 316.447.6200, PAX. 314.447.6738

For More Information Write In No. 590

For More Information Write In No. 591
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For More Information Write In No. 4;3

AUTOMATE NOW!
STEP MOTOR SYSTEMS

¢ Connects to your PC printer port
4 Get up and running in 10 minutes!

4 Only $460 for complete dual axis system
4 Includes motors, driver, software, cables
4 Includes Basic & C language libraries

4 Extensive technical documentation

@ Larger systems available, size 23 & 34
'® Integrate with data acquisition products
¢ 30 Day money back guarantee

POSITIONING TABLES

4 18" XY table only $799

4 Use with any size 23 motor

@ X, XY & XYZ configurations available
' XYZ robotic workcells under $2500

l ARRICK I

Free Information - Call Now

Ph: (817) 571-4528 Fax: (817) 571-2317
P.O. Box 1574 Hurst, TX 76053 USA

For More Information Write In No. 444

TuHE TEcHNOLOGY CONNECTION

To Advertise Call (800) 944-NASA

Announcing
The Second Annual

SBIR TECHNOLOGY
OF THE
YEAR AWARDS

Has your company developed a novel, com-
mercially promising technology/product
through the government's Small Business
Innovation Research (SBIR) Program? You
may be eligible for a 1995 SBIR Technology
of the Year Award, presented by the
Technology Utilization Foundation in cooper-
ation with SBIR-sponsoring agencies of the
federal government.

Nominees will have the opportunity to
showcase their technology/product at
Technology 2005, the world's largest tech
transfer conference and exhibition (Oct.
24-26, Chicago), and will be featured in
the pages of NASA Tech Briefs.

To learn more about this prestigious
national award and obtain a nomination
packet, call Wayne Pierce at (212) 490-
3999.

4$>80/20 Inc.

snssans o« The Industrial Erector Set®™

over 1400 stock components ——
(219) 478-8020 « FAX 478-8121

2570 Commercial Road « Fort Wayne, IN 46809

If you have an invention
for sale or license, call
for free booklet ex-
plaining how we can
help you. 1-800-537-
1133, Kessler Sales
Corporation, C-67-5,
Fremont, Ohio 43420.

Now you can get the lat-
est news about Tech-
nology 2005 — America’s
premier technology show-
case — online at:

http://www.keds.com/
tech 2005

Striking full-color illus-
tration on quality white
T-shirt recaptures the
spirit and excitement

of the Apollo moon
landing. Available in
children's and adult
sizes-S, M, L

$12.95 each plus

$5.00 shipping/han-

dling. (NY residents add

sales tax.)

Mail order with check to:
Associated Business
Publications, Dept.
F, 317 Madison
Avenue, Suite
921, New York,
NY 10017. Be
sure to indicate
size(s). Credit
card orders call
(212) 490-3999.
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Idaho National
Engineering
Laboratory

(Now managed by Lockheed Martin Idaho Technologies)

Challenoe the INEL to review your
company’s most difficult technical
problem. It costs you nothing to see if
INEL Researchers have answers.

If our solution ideas have merit... we
will discuss cooperative partnership

and licensing options.

Call, mail or fax your request to:

c/0 Chuek Briggs

INEL Technology Tra.rgsfer Office + &%
P.O. Box 1625

. Idaho Falls 83415-3805

" Phone: (208)526-0441
Fax: (208) 526-0876 L

A performance and cost leader for the U.S. Department of Energ:



Mix multiple instruments into
your data acquisition brew and you
might conjure up something you
wouldn't want to live with!

these capabilities

are fully inte-
grated and easily

transported to
remote test locations.

And, since ACQuLab
converts raw data to
useful information at the
time and place of acquisition,
you make the most effective

use of valuable test cell resources.

ACQuLab takes the monster off your bench-

top and replaces it with a comprehensive,

efficient, real-time data acquisition system.

See how the
ACQuLab Data
Acqmsmon

Syst.em will solve

Used to be,

you had to
conjure up a
variety of test
instruments to
overcome the inherent
limitations of single function
products. The result was a
monster of different instruments,
data formats, cables and user inter-
faces that increased the headaches, time
and cost of design testing.

Now, there’s a better way. With the ACQuLab™
Data Acquisition System from Gould Instrument
Systems, all critical test functionality is
combined in a single system, /-

contr.olled by a single graphic Q }} 1 €/&%W

user interface for enhanced M

data acquisition, new perspectives f /& your testing

and real-time answers to challengmg ’;g o problems. Call

test applications. . (800) 468-5365
Only ACQuLab provides functionality in all today.

five critical areas of data acquisition: input

signal conditioning, continuous data acquisition, -) G 0 U LD Gould Instrument Systems, Inc.
real-time monitoring, real-time hard copy, and 8333 Rockside Road
Instrument Systems

data playback and analysis. With ACQuLab, all Valley View, Ohio 44125

ACQulLab is a trademark of Gould Instrument Systems, Inc.
©1995 Gould Instrument Systems, Inc.

For More Information Write In No. 539
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