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DAQ Made Simple

with DAQ Wizards in LabVIEW 4.1 {./-

Today, thousands of users are successfull

using LabVIEW, the world's leadin
instrumentation software package, in thei
data acquisition (DAQ) systems. Now, witl
the new DAQ Wizards in LabVIEW 4.1
successful DAQ applications are easier than ever
From the time you open the LabVIEW package
you are only a few minutes and a few moust
clicks away from a custom solution designed fo
you. Whether you are looking for a temperature
monitoring system, a PC-based multimeter
oscilloscope, or waveform generator, or countles:
other applications, LabVIEW 4.1 has you up an
running in a fraction of the time it takes with othe
software. Discover how the new DAQ Wizard:s

bring you instant success

LabVIEW - It’s Just That Eas)

For a free LabVIEW 4.1

NATIONAL
"7INSTRUMENTS? (

The Software is the Instrument®

Evaluation Package, call

(800) 661-6063

(U.S. and Canada)

U.S. Corporate Headquarters \
Tel: (512) 7940100 » Fax: (512) 794-8411 \
info@natinst.com
Worldwide network of direct offices and distributors.,

www.natinst.com/mags/labview41.htm

© Copyright 1997 National instruments Corporation. All rights reserved.
Product and company names listed are trademarks or trade names of their respactive companies.
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Where Do | Find Infrared Instruments?
OMEGA...Of Course! .

For Sales and Service, Call:

v Patents : : o
and
BILL g operator's
call OMEGAfar™ -
o - CCOPYRIGHT 1957 OMEGA ENGINEERING. INC ALL FIGHTS RESERVED oo 1:@%
X Patent Appled For desired document numbers. = )
_ - —_— =
Jl

| g’ Where D | F; ~—————SeeDilbert* On The Reverse Side Of This Card!
[ e s Mttt ey
| . t 'S

NEW! FREE! g e o=
Vol. MM~ v ‘ i W

21st Century™ Preview Edition | &=y e e
- %% ==PFREE! CIEE/ fax

YOUR SOURCE an " OMEGA's 24-Hour-a-Day, On-Demand Publishing Service
Temperature pH & Conductivity DIAL 1-800-848-4271
Flow & Level Electric Heaters

Pressure, Strain & Force Enyirgnmental

Data Acquisition

uest The Vol. MM™ 21st Century™ Preview Edition
e> No. 517 or Dial 1-800-848-4271 for
EGAfax™ Service and Request Doc. #9983.

ltp:/www.omega.com
mail: info@omega.com

ecear' 1:300:98:-BMEGR

= | omega.com”

WMJ
LEOMEGA

OMEGA ENGINEERING, INC., ONE OMEGA DRIVE, P.0. BOX 4047, STAMFORD, CT. 06907-0047
©COPYRIGHT 1997 OMEGA ENGINEERING ALL RIGHTS RESERVED




BRA 16
It Will Test

Everything, But

Your Patience.

Analyze Data While You're Collecting It!

ow you can turn raw data into solid information, one affordable
N faster and more efficiently than ever before...with system.
the COBRA 16 Data Acquisition System. The COBRA 16

The COBRA 16 features a built-in-controller that ~ is ideal for quality
utilizes your PC, and a host of Microsoft® Windows® based assurance, main-
data acquisition software packages. You get powerful tenance, or process monitoring applications. Any way you
signal monitoring, signal conditioning, signal capture, chart ~ use it, the COBRA 16 will help make the most of your
output, and signal playback and analysis capabilities...all in  time...yourtalent...and your test cell resources.

FEATURES AND CAPABILITIES

¢ Real Time analysis software--Make decisions e Signal monitoring--Color display of signals.
while your tests are running. Four acquisition modes. Signals displayed at

o View Il software-For detailed post-acquisition all times, monitoring only, recording to chart,
analysis on site. and acquiring.

« Microsoff® Windows® based setup and control | * Integral or external signal conditioners.
software. » Standard industrial or isolated power

* High quality printer-Features extended head supply.
performance, low power consumption, high o 8 Channel model-1-250k samples/second
contrast printing. * 16 Channel model--1-125k samples/second

Visit our E COBRA 16 signals a new era in PC-based data acquisition systems. G 0 U LD

Website &  Fora FREE COBRA 16 Brochure, cll 1-800-468-5365.  jnstrument Systems

www.gouldis.com 8333 Rockside Road, Valley View, Ohio 44125 « (216) 328-7000 » Fax: (216) 328-7400 A ThermoSpectra Company
For More Information Circle No. 606
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> solve real-world fluid flow and heaf frans

Santa Monica, California 80:
(800) 326-5155
4960 Corporate Qi

Huntsville, Alabama 35805
(800) 321-2428




Why do more mechanical design
engineers choose SolidWorks?

Results. Our production solid modeling solutions help thousands of customers
worldwide operate more efficiently with faster time-to-market — from Alcoa in the US

to Sindo-Ricoh in Asia. With this kind of success, it should come as no suprise that
SolidWorks experienced the best first year of any CAD company in history, with more
first year revenue than PTC and Autodesk — combined.

Why the move to SolidWorks? We provide the highest quality solid modeling and
mechanical design solutions in the market. Bar none. Our products are consistently
released on time. They move our customers quickly into production. And offer Windows®-
native ease-of-use, 100% editability for design flexibility, and productivity gains up to 60%.
All for only $3,995 (USD)*

Experience the power of SolidWorks today.

For a FREE interactive CD and the location of a reseller near you,
call 800-693-9000, ext. 304. Or visit our Web site to learn more
about upcoming SolidWorks seminars . . .

www.solidworks.com/304

*Internationally, SolidWorks is priced locally. © Copyright 1997 SolidWorks Corporation. All rights reserved, SolidWorks is a trademark
of SolidWorks Corporation. All other company and product names are trademarks or registed trademarks of their respective owners
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No Distributor Turns
Your Order Faster!

Call, write fax or visit us on the
Internet for your FREE CATALOG today!

-\l| Superior Service! P —
‘ 701 Brooks Ave. South
» , ; Thief River Falls, MN 56701
w Rated#1 for On-Time Delivery! Toll-Free: 1-800-344-4539 « Fax: 218-681-3380
.5 Years in a Row! Order Online www.digikey.com
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Special Focus: Graphics
and Simulation
Web Interface for Telescience

Predicting Off-Design Performances of
Fans and Compressors

Software Predicts Damage by
High-Velocity Debris Impacts

Software for Processing ScanSAR Data
Into Images

Software for Calibration of
Computer-Generated Images

The DARE Software System
WinVN: Improved News-Reader Software

Electronic Components
and Circuits
Gas-Sensor Test Chip

Dicke Radiometer Waveguide Switch
Actuated by a Voice Coil

Electronic Systems

Compact Instrumentation Package for
Remote Medical Diagnosis

Digital Receiver for Mobile Use in an
Urban Environment

Physical Sciences

Narrow-Band Optical Filters Made by
Special Hole Burning

Miniature Gas-Chromatograph/Mass-
Spectrometer

Dual Cooling of a Pressure Probe

Microwedge Optical Concentrators for
Image Sensors

Variable Thermal Resistor and Switch
With Conical Gas Cap

Generating Harmonic Light in Nonlinear-
Dielectric Spheres

www.nasatech.com
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32 Commercialization
Opportunities
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108 New on the Market
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NASA’s Jet Propulsion Laboratory (JPL) and Japan’s
Institute of Space and Astronautical Science plan to
launch the first NASAlJapan joint asteroid mission in
January 2002. A 2.2-pound rover, designed and built
by JPL, will collect samples of the asteroid Nereus
and return them to Earth for study. JPL engineers
used Working Model® 2D and 3D software from
Working Model, Inc., a division of Knowledge
Revolution, San Mateo, CA, to analyze the rover’s
dynamics and visualize its mechanical performance
through motion simulation. For more on this appli-
cation, see Application Briefs on page 16.

Photo courtesy of Knowledge Revolution

NASA Tech Briefs, August 1997
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EASY things you can do with Nonlinear
that you can’t do with regular linear stress analysis

Omdplme bandng Use noniinear|Permanent deformation - Algor s| Traject :g Basic motion, such as|Squashing - Squashing this :
% whether this plate|nonlinear analysis can predict the|the trajectory of this rotating football|ball in a vice using linear analysis
and fall out of its support.|permanent deformation when thelis easily done using Algor’s nonlinear|cannot predict the final shape like this
W changes|predicted stress exceeds the geld analy5|s Lmear analysis cannot pre-{nonlinear analysis.

stress. Linear analysis can'tdo is. |dict motion

Nonlinear = l

concentration - Linear stress|Local buckling - When fatlura is due rough -
analysns will misrepresent both thelto local buckling, the fails at|snap-through effect, your part is in pmdictsthe stressa
stress and the deformation of this|stresses much, m Iower n the|motion until it stops ‘on the other side. goes into motion as
hanger due to minute changes in thelyield stress. Linear cannot detect|You need nonlinear analysis to predict
fillet. Nonlinear analysis gets it nght x)cal b i

4-bar link - Linear dynamic analysis|3-D mechanism - When a moving|Contact
cannot predict the forces and stress-|object is a 3-D mechanism, high iner-
es due to periodic loading.[tia forces can occur. You need
Accupak/VE simulates the loading|Accupak/VE to predict the stresses
and stresses in one analysis. caused by motion.

Nonlinear Dynamic Analysis for Virtual Engineering that’s:

1. As E_ASY as Linear _St_atic Stress Analysis Get your free Video and CD-ROM to see
2. At Linear Stress Pricing Levels Algor Software in action
3. Fully Integrated with your CAD Station

uckling. |this effect.

Accupak/VE from Algor is the nonlinear dynamic analysis soft-
ware that’s as easy to use as regular linear stress analysis while
providing advanced solution technology. Its ease-of-use,
affordability, and compatibility with Pentium computers and
mainstream CAD systems make Accupak/VE ideal for everyday
engineering. Engineers can learn it quickly and easily with the
help of Docutech-Technical Documentation On-line Information
Resource.

You have4waystogetyourheedemovndeoandCD-ROM
= g 1)08" +1 967-2700 3) E-mail to: info@algor.com
S 2) WWW.ALGOR.COM 4) Complete this form and fax to:

+1 (412) 967-2781

When the Engineering
Company Has to be nght

Algor, Inc.
150 Beta Drive, Pittsburgh, PA 15238-2932
S

State/Prov. Zip/Postal Code Phone: +1 &12) 967-2700

Fax: +1 (412) 967-2781
Telephone California: +1 (714) 564-0844
' Europe (UK): +44 (1) (784) 442 246
E-mail E-mail: info@algor.com
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65 Materials

65 Magnetron-Sputtered Solid Lubricant for
High-Temperature Use

66 Small, High-Torque
Reaction/Inertia/Momentum Wheel

67 Cheaper Fillers for Titanium Aluminide
Welds

70 Computer Software

70 Automated Planning Software for
Antenna Operations and Other Procedure
Automation Tasks

70 Programs Make Finite-Element Models of
Spiral Bevel Gears

72 Méchanics

72 Protocol for High-Quality Vibration Tests
73 Scanning Long, Narrow Cylinders

74 Imaging Internal Solder Joints in Tubes
74 Device for Temporary Storage of Bolts

75 Fractional-Step, Finite-Volume
Computations on Moving Grids

80 Machinery/Automation

80 Lightweight Inspection Crawling
Apparatus

82 Manufacturing/Fabrication

82 Diffuse Reflectors for Far Infrared

84 Lithographic Masks With n—Phase-Shift
Attenuators

86 Mathematics and
Information Sciences

86 Software for Mining Data for Diagnosis
of Complex Systems

88 On-Line System for Specifying and
Executing Equipment Tests

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 activity
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
Publications, 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 organiza-
tions 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
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90 Books and Reports

90 Evaluation of Anechoic Materials for
Submillimeter Wavelengths

90 Dynamic Strains in Modified Gear Teeth

90 Detecting Gear-Tooth Fatigue Cracks
Before Complete Fracture

90 Laser Measurement of Hypervelocity
Projectiles

Special Supplement

Laser Tech Briefs

Follows page 64 in selected
editions only.

On the cover:

Models of three parts of a high 5
intake manifold for Ford Motor Co.’s
engine were used by Ford’s Special
Operations group to test the perfo r
the manifold design. The models were g
ed from an SGC 5600 rapid prototyping
machine form Cubital America, Troy, M, run-
ning Cubital’s Data Front End (DFE) rapid pro-
totyping software. For more information on
this and other Graphics & Simulation software,
see the Special Focus on page 34.

B!y Photo courtesy of Cubital America

NASA Tech Briefs, ISSN 0145-319X, USPS 750-070, copyright © 1997 in U.S. is pub-
lished monthly by Associated Business Publications Co., Ltd., 317 Madison Ave., 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 317 Madison Ave., 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 $195.00. 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.
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New ModelServer Publisher
makes it easy to collaborate
across hallways, platforms,
time zones and disciplines.
“We see ModelServer Publisher as a
useful tool in moving beyond personal
productivity applications to an enterprise
work flow solution.”
Dave Weisberg
Engineering Automation Report
For every project and everyone
involved, ModelServer Publisher™
enables you to dynamically access
design or engineering data
N in real time, all the time,
via the Internet or
S Intranet using any
Taichatk 6 standard Web browser.
First in Bentley's family of
ModelServer™ products, it allows you

NETS( \ll

to review and distribute design or
engineering documents in a variety of
published formats on demand. So no

—

matter how big the project or how
widespread the team, everyone works
with the most up-to-date information.

MicroStation® and AutoCAD”
compatible.

ModelServer Publisher converts
standard file formats (.DGN, .DWG,
.DXF and .CEL) to public, web-based
formats “on the fly,” providing access
between organizations and the public.

Experience ModelServer
Publisher in action.

You absolutely, positively must see
all that Bentley's family of ModelServer
products can do for you; and look for
soon to be released ModelServer
Continuum™ for storing engineering
maps and drawings in standard
relational databases, and ModelServer
TeamMate™ for web-centric document
and work flow management.

Try it today!
Publish your
own files LIVE
now by visiting
www.bentley.com/
modelserver/, or
call for more information.

’s

'JI,“ SN

1-800-BENTLEY

In Europe call +31 23 556 0560
In Asia-Pacific call +61 3 9699 8699

~

s
BENTLEY

Engineering the future together
610-458-5000 » Fax: 610-458-1060

e-mail: family@bentiey.com
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CONVERT
OMPUTER
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RGB/Videolink®

VIDEO SCAN CONVERTERS

Up to 1600 x 1280 pixel input
Analog output / NTSC, PAL, S-Video, CAV
Digital output / CCIR 601  Flicker filter
Autosync Video overlay Pan & Zoom
Simple external connections

| [y
RGB
| | 4
SPECTRUM®
A visual communications company™

950 Marina Village Parkway Alameda, CA 94501
el: (610) 814-7000 Fax: (510) 814-7026

10 For More Information Circle No. 401

@ TECH BRIEFS wvea app

Gl O S A LG .

....Associated Business Publications

Chairman/Chief Execunve TR e S R S Y P Bill Schnirring
Publisher.. Joseph T. Pramberger
Chief Editor ... i cveeeeenn Linda L. Bell
Editor, Market Focus Edmons R ..Robert Clark
Production Manager ... ......Margery Koen
Assistant Production Manager ....John lwanciw
Art Director ......... ...Lois Erlacher
Production Artist Christopher Coleman

Circulation Manager ..

: ..Hugh J. Dowling
Circulation Assistant..........

...Damiana Garcia

BRIEFS & SUPPORTING LITERATURE: Written and produced for NASA by
Advanced Testing Technologies, Inc., Hauppauge NY 11788

Technical/Managing EAItON ...........ccviivriirmsmereraimsmsinesresssesssmnssssssasssans Ted Selinsky
Sr. Technical Analyst.... ..Dr. Larry Grunberger
Art Manager ... Eric Starstrom
Staff Writers/Editors ... .Dr. Theron Cole, George Watson,

Howard Falk, Gail Pyke
Graphics .......

Editorial & Production ....

NASA:
NASA Tech Briefs are provided by the National Aeronautics and Space
Administration, Technology Transfer Division, Washington, DC:

T R P e R O SIS S o S S L e Daniel S. Goldin
Director, Commerc»al Technology
Publications Director

ASSOCIATED BUSINESS PUBLICATIONS
317 Madison Avenue, New York, NY 10017-5391
(212) 490-3999 FAX (212) 986-7864
Chairman/Chief Executive Officer ...
President/Chief Operating Officer
Treasurer...... e
Credit/Collection
Staff Accountant.
Budget Analyst....
Accounting Assistant ..
Director of Marketing/New Business Development
Exhibition Sales Manager .............

Exhibition Sales Representative..
Human Resources Manager
MIS Manager ...
Webmaster .......
Assistant MIS Manager..
Network Administrator...
Office Manager
Mailroom Operations... et v
Administrative Assistant.............cocoeiiiieicnnni

..................................... Bill Schnirring
Domenic A. Mucchetti
Joseph T. Pramberger
Felecia Lahey

...Dmitry Master

........John Torres, Rose D’Addozio
e SN JE 0 | Christine Saluzzi

NASA TECH BRIEFS ADVERTISING ACCOUNT EXECUTIVES
Headquarters....

: (212) 490-3999
NY, NJ (Area Code 201)

astern anada John Waddell

at (212) 490-3999

PA, DE, NJ (Area Code 908, 609), VA, DC, MD, WV .........cccvmrecunrurssnsarsns Tara Morie
at (610) 640-3118

Eastern MA, NH, ME, Rl ........ccoccovunirinnrnecncinrinasd Paul Gillespie at (508) 429-8907
Bill Doucette at (508) 429-9861

WS AL CTINT. ... ocare oo daomedopsioss ot bpmeniuncasiersbs ....George Watts
at (802) 824-5546

Southeast, SOUth Central..........c.ucecerrueirrninmesieseernsssesasseeesenanes Thomas E. Duffy
at (770) 844-7996

o g T T e R M e NS LN ARSI e e Louise Clemens
at (216) 397-7477

IL, WI, MO, IA, MN, ND, SD, NE, KS, Central Canada............ccocouiesucssnncd Paul Tucker
at (847) 397-7084

N. Calif., CO... ...Bill Hague

at (408) 492-9292
..Bill Madden; Bill Hague
at (253) 858-7575
............. Blake Dahlgren
at (310) 288-0391

WA, OR, ID, MT, WY, UT, Western Canada...........

S. Calif., AZ, NM, NV (For NASA Tech Briefs).........

S. Calif., AZ, NM, NV (For Electronics and Laser Tech Briefs)...... ....Richard Ayer
Jane Hayward

at (714) 366-9089

TechDeck Postcard Sales....... ....Janet Krebs

" at (847) 397-7084

NASA Tech Briefs, August 1997



"Confocal”...a Breakthrough in
[LASER Measurement Technology!

0.1-pm resolution of hei
and profiles - regardless

Thickness and Profiles of
Transparent Objects

A single LT sensor head traces the curves of
contact lenses and measures the thickness of

glass and plastic (poly) film.
Thickness of Conformal
Coatings on Colored Surfaces
» A= Y
> » y : -~ ‘. ¢ ~J’,."
- - "‘?lv> oh 'Y :“d’.',‘ ‘2‘
M Y  ha Y,
" '4; ...-"' J J
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LT accuracy is unaffected by surface color,
luster, texture and even wet surfaces.

A laser beam passes
through a lens
coupled to a vibrating
tuning fork which
moves the beam in
and out of focus

The beam reflects off
the target through a
system of mirrors
and converges on a
pinhole aperture. |t
passes through the
aperature onto a
photodiode only
when perfectly
focused.

The vertical position
of the fork is then
used to calculate
the distance to the
target’s surface

(EYENCE

SENSORS FOR FACTORY AUTOMATION

4

@

-
-

_—— — =

¢ 2-um beam diameter with 0.1-um resolution.

ght, depth, thickness

surface conditions

e

QLOR- AT\ 2ADANAININA

~ Flatness and Profiles of

Depth of Metal Stampings and
Scorings on Rough Surfaces

Mirrored Surfaces

LT measurement of height and profiles of
highly mirrored surfaces is unaffected by
surface reflections.

Height of Very Small Objects
The height of 20-pm diameter

IC leads with reflective surfaces

is easily measured using confocal
technology.

* Built-in CCD camera for viewing target surfaces.

¢ Autofocus beam technology insures measurement
precision regardless of surface characteristics.

* Surface profile display increases measurement versatility.

Keyence Corporation of America

50 Tice Boulevard, Woodcliff Lake. New Jersey 07675
KEYENCE on the Internet... http://www.keyence.com

Atlanta Office:
Chicago Office:

Los Angeles Office:
New Jersey Office:
No. California Office:

Tel: 770-499-5390 » Fax
Tel: 630-775-1110 » Fax
Tel: 310-540-2254 » Fax
Tel: 201-930-1400 » Fax
Tel: 510-225-1550 » Fax

FREE
15-day trial
Call today
: 770-499-5391
: 630-775-1169
: 310-316-1032
: 201-930-0088
: 510-225-1440



NASA

Team

Commercial
Technology

NASA’s Technology Sources

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.

Ames Research
Center

Selected techno-
logical strengths:
Fluid Dynamics;
Life Sciences;
Earth and
Atmospheric
Sciences;
Information,
Communications,
and Intelligent
Systems;

Human Factors.
Bruce Webbon
(415) 604-6646
bwebbon@mail.
arc.nasa.gov

Dryden Flight
Research Center
Selected techno-
logical strengths:
Aerodynamics;
Aeronautics
Flight Testing;
Aeropropulsion;
Flight Systems;
Thermal Testing;
Integrated
Systems Test
and Validation.
Lee Duke

(805) 258-3802
duke@louie.dfrf.
nasa.gov

Goddard Space
Flight Center
Selected techno-
logical strengths:
Earth and
Planetary
Science
Missions; LIDAR;
Cryogenic
Systems;
Tracking;
Telemetry;
Command.
George Alcorn
(301) 286-5810
galcorn@gsfc.
nasa.gov

Jet Propulsion
Laboratory
Selected techno-
logical strengths:
Near/Deep-
Space Mission
Engineering;
Microspacecraft;
Space
Communications;
Information
Systems;
Remote Sensing;
Robotics.

Merle McKenzie
(818) 354-2577
merle.mckenzie@
ccmail.jpl.nasa.gov

Johnson Space
Center
Selected techno-

logical strengths:
Artificial

Intelligence
and Human

Computer
Interface;

Life Sciences;
Human Space
Flight Operations;
Avionics; Sensors;
Communications.
Hank Davis

(713) 483-0474
hdavis@gp101.jsc.
nasa.gov

Kennedy Space
Center

Selected techno-
logical strengths:
Environmental
Monitoring;
Sensors; Corrosion
Protection;
Bio-Sciences;
Process Modeling;
Work Planning/
Control;
Meteorology.
Gale Allen

(407) 867-8035
galeallen-1@
ksc.nasa.gov

Langley Research Marshall Space
Center Flight Center
Selected techno- Selected techno-
logical strengths: logical strengths:
Aerodynamics; Materials;
Flight Systems; Manufacturing;
Materials; Nondestructive
Structures; Evaluation;
Sensors; Biotechnology;
Measurements; Space
Information Propulsion;
Sciences. Controls and
Dr. Joseph S. Dynamics;
Heyman Structures;
(804) 864-6006 Microgravity
j.s.heyman Processing.
@larc.nasa.gov Harry Craft
(205) 544-5419
harry.craft@msfc.
nasa.gov
Lewis Research
Center
Selected techno- g“":“‘s Space
; . enter
koegrlgzlrgg;r;'g::s Selected techno-
Communications;  logical strengths:
Energy Propulsion
Technology; Systems;
High Test/Monitoring;
Temperature Remote Sensing;
Materials Nonintrusive
Research. Instrumentation.
Ann Heyward Kirk Sharp
(216) 433-3484 (601) 688-1929
ann.o.heyward@ ksharp@
lerc.nasa.gov Ssc.nasa.gov

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. To reach the Regional
Technology Transfer Center nearest you, call (800) 472-6785.

Dr. David Moran
National Technology
Transfer Center
(800) 678-6882

Ken Dozier

Far-West Technology
Transfer Center
University of Southern
California

(213) 743-2353

Dr. William Gasko
Center for Technology
Commercialization
Massachusetts
Technology Park
(508) 870-0042

J. Ronald Thornton
Southern Technology
Applications Center
University of Florida
(904) 462-3913

Gary Sera
Mid-Continent
Technology Transfer
Center

Texas A&M University
(409) 845-8762

Lani S. Hummel
Mid-Atlantic Technology
Applications Center
University of Pittsburgh
(412) 383-2500

Chris Coburn

Great Lakes Industrial
Technology Transfer
Center

Battelle Memorial
Institute

(216) 734-0094

NASA ON-LINE: Go to NASA's Commercial Technology Network (CTN) on the World Wide Web at
http://nctn.hq.nasa.gov to search NASA technology resources, find commercialization opportunities,
and learn about NASA's national network of programs, organizations, and services dedicated to tech-
nology transfer and commercialization.

NASA'’s R&D efforts produce a robust supply of promising technologies with applications in many
industries. A key mechanism in identifying commercial applications for this technology is NASA’s
national network of commercial technology organizations. The network includes ten NASA field cen-
ters, six Regional Technology Transfer Centers (RTTCs), the National Technology Transfer Center
(NTTC), business support organizations, and a full tie-in with the Federal Laboratory Consortium
(FLC) for Technology Transfer. Call (206) 683-1005 for the FLC coordinator in your area.

NASA Program Offices

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
business units is: NASA Headquarters,
300 E St. SW, Washington, DC 20546.

Carl Ray

Small Business
Innovation Research
Program (SBIR) &
Small Business
Technology Transfer
Program (STTR)
(202) 358-4652
cray@mail.hq.

nasa.gov

Dr. Robert Norwood
Office of Aeronautics and
Space Transportation
Technology (Code R)
(202) 358-2320
rnorwood@mail.hg.
nasa.gov

Philip Hodge

Office of Space Flight
(Code M)

(202) 358-1417
phodge@osfms1.hg.
nasa.gov

Gerald Johnson
Office of Aeronautics
(Code R)

(202) 358-4711
g_johnson@aeromail.
hq.nasa.gov

Bill Smith

Office of Space Sciences
(Code S)

(202) 358-2473
wsmith@sm.ms.ossa.
hg.nasa.gov

Bert Hansen

Office of Microgravity
Science Applications
(Code U)

(202) 358-1958
bhansen@gm.olmsa.
hq.nasa.gov

Granville Paules
Dffice of Mission to
Planet Earth

(Code Y)

(202) 358-0706
gpaules@mtpe.hgq.
nasa.gov

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

promise.

Karen Robbins
American Technology
Initiative

Menlo Park, CA
(415) 325-5353

Dr. Jill Fabricant
Johnson Technology
Commercialization
Center

Houston, TX

(713) 335-1250

If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain, Earth
For software developed with NASA funding, contact the Computer Software Management and Information Center (COSMIC) at phone: (706) 542-3265; Fax: (706) 542-
4807; E-mail: http://www.cosmic.uga.edu or service@cosmic.uga.edu.
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Joe Boeddeker
Ames Technology
Commercialization
Center

San Jose, CA
(408) 557-6799

Dan Morrison
Mississippi
Enterprise for
Technology
Stennis Space
Center, MS
(800) 746-4699

Center, (505) 277-3622.
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Prices include extras
money can’t buy.

What makes AutoCAD® LT so attractive isn’t just the price,
it’s that it comes with peace of mind built in. Based on the
industry standard, AutoCAD? it’s the only one of its kind
that allows you to share files quickly and accurately with
nearly 1.8 million AutoCAD and AutoCAD LT users world-
wide. That means you can communicate ideas and iterations
with just about anyone in the industry, whether they’re
clients, contractors or partners. You can’t buy that kind of
access, but you can get it free with AutoCAD LT. And when
you do, you can rest assured you're investing in a product
line that will grow as your business grows. So don’t wait.
The sooner you put AutoCAD LT to work for you, the sooner

you’ll see just how invaluable our extras really are.

New AutoCAD LT for Windows® 95

Provides all the benefits of Windows 95
and Office™ 95 compliance, including
ot Windows NT™ support. Based on AutoCAD
windows'%  R13. Powerful CAD tools such as NURBS
curves, advanced geometry and complex linetypes. Plus set-up
wizards, a property painter and real-time pan and zoom make

Designed for

[ it easier than ever to use.

AutoCAD LT for Windows® 3.1

If you're not yet ready for the move to Windows 95, you can
still reap the benefits of AutoCAD LT for Windows 3.1 (formerly
known as AutoCAD LT Release 2) at a new low price. Based on
AutoCAD R11 and R12.

" True AutoCAD Compatibility

A Other CAD packages claim to read and write
.DWG, but in reality they can only translate it.

AutoCAD LT’ native .DWG file format means
_that you can share files without worry. No long
AutoCAD'  waits as your files load, no ballooning file sizes

L and no translation errors.

¢516y

>

VisiT YOoUR LocAL RETAILER ToDAy, OrR TO RECEIVE YOUR FREE
DEMOPAK, cALL 1-800-228-3601° AND Ask FOR DEMOPAK A142.
To UPGRADE CALL 1-800-435-7771 AND Ask FOR OFFER ]28.

INAutodesk. <

>
boRLo

Visit our web site for more information about Autodesk products, http://www.autodesk.com. *Outside the U.S. and Canada, fax 206-860-2196. Pricing in U.S. dollars, estimated
street price. Certain restrictions may apply. © Autodesk, Inc. Autodesk, the Autodesk logo and AutoCAD are registered trademarks, and Design Your World is a trademark of
Autodesk, Inc. Windows 95 and Windows 3.1 are registered trademarks and Office Compatible and Windows NT are trademarks of Microsoft Corporation



When they tell
you fo cut costs
and defedts,
tell’em about
MIM and FloMet.

Metal Injection Molding (MIM) is the way to go
for small, complex, high-volume, net shape
parts. And we're the guys fo go to. With MIM,
you get tremendous design flexibility. Quick
development. Cost-effective manutacturing.
Virtually no machining. Little or no waste. Zero
defects. And lower costs. Other advantages
include:

Density: 98% of wrought material
Elongation: 20-33% for nickel steels, 45%
for low carbon 316 stainless steel

Tensile Strength: 50,000-230,000 psi

for nickel steels, 84,000 psi for low carbon 316
stainless steel

Hardness: Case hardening up fo HRC 65
Complexity: Comparable to plostics
Surface Finish: 51 ms or better

This endoscopic suturing

device would have required
multiple operations using a CNC
mill and wire EDM. With MIM,
we cut costs more than 50%.

We use a controlled
expansion alloy fo
produce this fiber optic

switch base, which must

refain its size and shape despite
changes in temperature.

Comparison of Metal Fabrication Methods

Specifications or | '§ = g’ &
Characteristics E| =28
= £
Density 100% | 98% | 100%
Elongation High | High | High
Tensile Strength High | High | High
Hardness High | High | High
Complexity High | High | Med.
Surface Finish High | High | Med.
Cost High | Med. | Med.
Production Volume low | High | Med.

FioMet.,

FloMet, Inc. = 810 Flightline Boulevard
Deland, Florida 32724
Phone: 904-736-4890 = FAX: 904-736-6063
www_flomet.industry.net

FloMet, Incis an offiliate of Metal Powder Products Company

el ENTS

Over the past three decades, NASA has granted more than 1000 patent licenses in virtually every area
of technology. The agency has a portfolio of 3000 patents and pending applications available now
for license by businesses and individuals, including these recently patented inventions:

For More Information Circle No. 402

Catalytic Ignitor for
Regenerative Propellant Gun
(U.S. Patent No. 5,608,179)

Inventors: Gerald E. Voecks and
Ned W. Ferraro,
Jet Propulsion Laboratory
Contemporary regenerative liquid pro-
pellant guns typically comprise a variable-
volume combustion chamber in which
inner and outer concentric pistons coop-
erate to pump and meter additional pro-
pellant into the chamber as the combus-
tion proceeds. These guns need a more
reliable and consistent means of ignition
of the liquid propellant that also miti-
gates the occurrence of undesirable com-
bustion oscillations that occur in the cur-
rent fourstep process. This ignitor incor-
porates a catalyst onto which the propel-
lant, such as hydroxylammonium nitrate
(HAN) and triethanolammonium nitrate
(TEAN), is sprayed, and a heater for heat-
ing the catalyst. The catalyst is formed on
a substrate that defines an electrical resis-
tance heater, which heats the crystallites
on its surface to the activation energy
necessary for initiating the combustion.
For More Information Circle No. 787

Polarization Perception
Device
(U.S. Patent No. 5,598,298)

Inventors: Victor S. Whitehead and
Kinsell L. Coulson,
Lyndon B. Johnson Space Center

The invention is a means whereby a
human observer can visually perceive the
relative polarization of various objects in
a given scene in real time, and/or
delayed time if the scene is filmed, taped,
or photographed. A polarizing filter hav-
ing opposite broad sides and a centerline
perpendicular to those sides is mounted
on a base for relative rotation with
respect thereto. Automatic drive means
move the filter angularly about its center-
line at a speed slow enough to permit
changes in light transmission to be per-
ceived as light-dark pulses by an observer,
but fast enough so that the light phase of
each pulse occurs prior to fading of the
image of the preceding pulse. Thus
speed is coordinated with the visual sen-
sory memory so that the precise location
and shape of objects polarizing the light
can be perceived as if it were continuous.
In a prototype, one revolution per second

was found to work well for both real-time
human observation and video taping.
For More Information Circle No. 788

Flexured Shaft Poppet
(U.S. Patent No. 5,577,533)

Inventor: Joseph S. Cook, Jr.,
Lyndon B. Johnson Space Center

Poppets are commonly used for clos-
ing or seating a valve seat on a valve
opening to prevent or permit fluid flow
through the opening. In conventional
designs contaminants or components
can build up as a residue on sliding sur-
faces as a result of surface wear and other
factors. In the invention a tubular pop-
pet stem or valve is constructed from a
spring material, and the wall of the stem
has a longitudinal section with a spiral
configuration. The tubular section and
the spiral provide a radial, relatively stiff
support along the longitudinal axis yet
permit the stem to have a longitudinal
spring action. The flexible wall construc-
tion allows a sealing valve head to flex
relative to the longitudinal axis, so that
seating surfaces on the valve head and
opening can align themselves.

For More Information Circle No. 790

Method of Implementing
Digital Phase-Locked Loops
(U.S. Patent No. 5,602,883)

Inventors: Scott A. Stephens and
Brooks Thomas,
Jet Propulsion Laboratory

Previous analyses of digital phase-
locked loops (DPLLs) are based on ana-
log loop traditions and introduce into
the calculations unnecessary analog con-
siderations such as loopfilter time con-
stants and uncontrolled gain variations.
This new approach reverses the conven-
tional design procedure for obtaining
loop filter constants. Loop roots are first
placed in the s-plane on the basis of new
rootspecific damping and root-specific-
decay-rate parameters. Loop constants
are then calculated on the basis of these
roots. With an appropriately formulated
“digital analysis,” DPLL theory and
design become more straightforward,
particularly for third- and fourth-order
loops, and loop performance is more
accurately controlled for “high-gain”
loops.

For More Information Circle No. 791
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TO CONVERT REAL-TIME COMPUTER

GRAPHICS TO VIDEO...

1280x1024
Computer
Display

...and get the best possible image,
you will need the Model 9400JR or
Model 9700XL from Folsom Research.

NTSC/PAL Monitor

You're looking at the two best autosync video scan converters available anywhere.

Both can turn your high-resolution desktop workstation, PC or Mac presentations into
broadcast-quality videos. The 9400JR is built for the same top performance and excellent
picture quality as our top-of-the-line unit. It is the most affordable true broadcast-quality
scan converter made. The 9700XL, built for absolute control and flexibility, is the most

powerful scan converter made. Period.

9400/R

Interlaced and
Non-Interlaced
Sources

85 KHz Input
(true autosync)

NTSC/PAL Loop-Thru S-Video RGB
True Broadcast Image Size and  (on BNC & VGA Inputs)  (Y/C)
Quality Position Control Genlockable

9700XL

Free RS-232
Win95/NT 4.0
Control Software

100 KHz Input

(true autosync)

NTSC/PAL Loop-Thru S-Video RGB/Betacam  SDIDI1
True Broadcast (on BNC & VGA Inputs) (Y/C) 31.5 KHz CCIR 601

Quality Dynamic Pan Genlockable (other custom  Option
and Zoom outputs available)

SEE US AT SIGGRAPH
BOOTH #1757 For More Information Circle No. 652

To see all of the powerful
Seatures, call for your free
demo today.

526 East Bidwell Street
Folsom, CA 95630-3119
Tel (916)983-1500

Fax (916)983-7236
Email: sales@folsom.com
http://www folsom.com



I imulation Software Aids

Asteroid Exploration

Working Model® 2D /3D virtual prototyping
and design software

Working Model, Inc., div. of Knowledge Revolution
San Mateo, CA

415-574-7777

http:/ /www.krev.com
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Working Model 2D software was used to analyze the MUSES-C
rover (inset); Working Model 3D was used to visualize the
mechanical performance of the rover on the asteroid’s surface.

NASA's Jet Propulsion Laboratory (JPL) is working with Japan's
Institute of Space and Astronautical Science (ISAS) on the first
NASA/Japan joint asteroid mission. Known as MUSES-C, the mis-
sion will be launched on a Japanese M-5 spacecraft in January 2002
from Kagoshima Space Center, Japan. It is scheduled for touch-
down on the asteroid Nereus in September 2003, and should
return to Earth in 2006. The goal of the mission is to collect sam-
ples from the asteroid’s surface and bring them back to Earth for
in-depth study. Scientists want to study Nereus because its composi-
tion, rotations, and length of days and nights remain a mystery.

JPL will design and build the rover, which will be the smallest
ever flown in space. Its physical dimensions are 6" x 6" x 4" with a
mass of less than 500 grams (2.2 pounds). The four-wheeled rover
will carry two scientific instruments: a visible spectrum imaging
camera and a near-infrared point spectrometer.

Space missions present considerable challenges because of the
many unfamiliar or unknown factors. In this case, the asteroid’s
extremely low gravity field will greatly affect the rover's mission. Dr.
Eric T. Baumgartner, Ph.D., of JPL’s Science and Technology
Development Section in the Mechanical Engineering Department,
has been using Working Model® 2D and Working Model® 3D
motion simulation software from Working Model, Inc. to visualize
the mechanical performance of the rover on the asteroid’s surface.

Dr. Baumgartner first used Working Model 2D version 4.0 to ana-
lyze the rover’s dynamics. As a result, he clearly saw that the aster-
oid’s minuscule level of gravity sufficiently provided traction for the
wheels of the rover. According to Dr. Baumgartner, using Working
Model 2D helped determine what the rover can do, which led to
investigating ways to command the vehicle.

For the next stage, Working Model 3D version 2.0 will be used to
develop navigation strategies for the rover. Directing the rover’s
movements - both in simulation and on Nereus - will ensure that
the rover can conduct a thorough study of the asteroid surface.
Said Dr. Baumgartner, “We expect Working Model 3D to help us
handle the unpredictable dynamics by allowing accurate testing of
the rover’s movements within a simulation environment.”

I/ Inventing” Solutions

16

to Power Problems

Invention Machine™ Lab™ /TechOptimizer™
problem-solving software

Invention Machine Corp.

Boston, MA

800-595-5500

http:/ /www.invention-machine.com

Many of NASA’s future space missions are geared
towards exploring planets and moons that are plagued
with very-low-temperature environments. Temperatures
on Mars, for example, can dip to -100°C. Space vehicles
designed for such exploration require high-energy bat-
teries that can operate at those low temperatures.

() INVENDION MACHINE LA0 £ 11 - FINCIDIOS - [NONAmS. mp]

The Invention
Machine Lab
software solves
problems based on
the criteria entered,
including the
problem, improving
features, and
worsening features.
The solutions are
generated as
concepts or
principles.

Currently available batteries are unable to deliver elec-

trical power under severe conditions below 40°C, and rechargeable
batteries cannot be used because the electrolyte inside will become
either very viscous or frozen. NASA's et Propulsion Laboratory (JPL)
investigated ways to develop a battery that would operate in such
harsh environments. Researchers looked into the chemistry of bat-
teries already in existence, hoping to modify some of those charac-
teristics into a new design.

Dr. Julian O. Blosiu, senior multidisciplinary engineer at JPL’s
Avionic Systems and Technology Div., used Invention Machine Lab
and TechOptimizer software from Invention Machine Corp. to gen-
erate concepts of how a battery could be made to operate at very low
temperatures. The software provided a structured, functional analysis
of a component (the battery), as well as its environment (the low tem-
perature). It took into consideration any constrictions and limita-
tions, and generated suggested solutions based on a database of
proven concepts. Invention Machine Lab produced over 166 con-
cepts and ideas for solving the battery problem. Dr. Blosiu reduced

www.nasatech.com

that number to four concepts that turned out to be fairly simplistic,
but were substantiated by a number of previously discovered theories.
Those four concepts are being further investigated.

The software also was used in JPL’s development of a penetrator to
land on Mars as part of the New Millenium Program’s Deep Space 2
mission scheduled for January 1999. The device has a spikeshaped,
bullet-like penetrator designed to bore about two meters deep into
the Martian soil. Connected with a wire, a portion of the unit remains
on the surface and contains the batteries, electronics, and an anten-
na to communicate with the spacecraft. The problem was that in
order to reach a depth of two meters, the penetrator must hit the soil
at a force of 80,000 Gs, or at a speed of 200 meters per second. The
portion that must stay on the surface would be damaged severely
from the impact. The required criteria were entered into the soft-
ware, which generated eight concepts — from mechanical to pneu-
matic — including the one idea that is being developed further: using
airbags similar to those in passenger cars.

NASA Tech Briefs, August 1997
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. MATLAB 5

The Language of
Technical Computing

New features include:

* Data structures and types, including multidimensional arrays e
New editor/debugger simplifies
MATIAB code development
for analysis, algorithm design,

* Programming environment with visual debugging, interactive and system prototyping.

and user-definable objects

performance optimization, and online references
* Interactive graphical interface (GUI) layout and development
* Fast, accurate advanced visualization and 3-D modeling

* Visual interfaces for Signal Processing and Control System
Toolboxes and a new release of SIMULINK®

MATLAB lets you model
complex data graphically.
Here, lighting effects highlight

Ava i Ia ble Now! topography data. Source: NOAA.
Call 508-647-7000

To find out more about MATLAB 5, SIMULINK 2, and the new foolbox updates,
call now and request KP167 fo receive your free edifion of MATLAB 5 News & Nofes.

hitp:/ /www.mathworks.com/ntb

New GUIs in Signal Processing

For more information on our Connections OEM/VAR program, visit our Web site Toolbox 4.0 make signal analysis
ﬁ‘rphenl at hitp:/ /www.mathworks.com/oem, or call us ot 508-647-7253. s o
w The MathiWorks, Inc. » 24 Prime Pork Woy, Nafick, MA 01760-1500 USA  tek: (508) 6477000 » fux: (508) 647-7101  e-mail info@mathworks.com « hitp//sww.mathworls.com

Employment opportunifies: http://www.mathworks com//newjobs himl ® MATLAB in Educafion: http://education mathworks.com
The MathiWorks is represented in: Australia: + 61-2-9822-6311 » Benelux: + 31 (0) 182-53-7644 » Brazik: + 55-11-816-3144 + Czech Republic: + 42-2-68-44-174 » France: + 33 (0) 41-14-67-14 » Germany/Austria: + 43-241-470750
India: + 91-80-5-543338 + Israel: + 972-3-561-5151 » Raly: +39-11-24-85-332 » Japan: + 81-3-5378-5410 + Korea: + 82-2-556-1257 + New Zealand: + 64-7-839-9102 + Poland: + 46-12-17-3348 + Scandinavia: + 46-8-15-30-22
Singapore/Malaysia: + 65-842-4222 + South Africa: + 27-11-3256238 » Spain/Portugal: + 34-(3)3-415-49-04 » Switzerland: + 41-31-954-2020 « Taiwan: + 886-2-501-8787 » United Kingdom: + 44-1223-423-200

© 1997 by The MathWorks, Inc. All Rights Reserved. MATLAB and SIMULINK are regi d of The , Inc. Other products or brand names are or reg of their resp haolders
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Watertown, MA

The company will display ADINA, a
finite element system for stress analysis
of structures and fluid flows (CFD) with
heat transfer and seamless connections
to CAD programs such as Pro/ENGI-
NEER, I-DEAS, AutoCAD, and PATRAN.

Argonne National
Laboratory ........ 206

Argonne, IL

Argonne is an R&D laboratory located
25 miles southwest of Chicago with more
than 200 programs in basic and applied
sciences. Highlighted will be copoEﬂities
in the areas of energy and the environ-
ment, transportation, materials, and
manufacturing.

Armstrong Lab
(US Air Force) ....216

Brooks AFB, TX

Armstrong Laboratory combines physi-
cal and behavioral sciences, engineer-
ing disciplines, and research facilities to
address fnumcn roles in Air Force opera-
tions. Cooperative ventures with the pri-
vate sector emphasize skills training and
assistive technologies.

Austrian Trade
Commission ...... 208
New York, NY

The Austrian Trade Commission pro-
motes trade and mutual cooperation
between the U.S. and Austria, and helps
in identifying market opportunities, tech-
nology transfers, and similar arrange-
ments.

Aztech .......c.coeuus 330
Ambherst, NY

Products and technology evaluation and
transfer services for people with disabilifies.

Belt

Technologies ...... 120
Agawam, MA

The company manufactures metal belts,
drive tapes, and pulleys used for indexing,
conveying, er fransmission, and tim-
ing, as well as related engineering and
design services.

Technology 2007 Exhibits Preview

The indus'z's premier new fechnology showcase, Technology 2007, will be held in the

northeast

r the first time from September 22-24 at the Hynes Convention Center in

Boston. This year, the show will be joining forces with SPIE's Photonics East and Electronic
Imaging Intl. conferences to offer more rﬁan 80,000 square feet of exhibits featuring new
inventions and products from universities, federal labs, and leading OEMs. Following is
information on this year's exhibitors (as of July 1).

Berkeley

Laboratory ........ 204
Berkeley, CA

A major national laboratory, Berkeley
Llab - with 3000+ employees and an
annual budget exceeding $300 million -
conducts leading-edge research in ener-
gy, environment, materials, computing,
and biotechnology.

Best Manufacturing
Practices .......... 702
College Park, MD

BF Goodrich
Aerospace ........ 221
Vergennes, VT

Supporting aviation with advanced
products since 1909, the company pro-
vides fluid measurement/management,
health monitoring, proximity sensing,
system integration, and development
using simulation and emulation.

Brookhaven National
Laboratory ........ 320
Upton, NY

Brookhaven's booth will feature their

new planar optic display using laser
light; and examples of basic and applied
research in the physical, biomedical,
and environmental sciences, and in
selected energy technologies for com-
mercialization.

BT il 307
[Army SBIR Program &
Advanced &

Concepts
Technology Il - ACT Il - Program)
Fairfax, VA

Carbalite............ 7
Watertown, Wi

Carbolite offers a range of standard and
custom-designed laboratory furnace,
oven, and incubator products. Furnaces
are available to 180°C, ovens fo 600°C,
and incubators to 80°C.

Centro Estero
Camere
Commercio......... 310

Torino, Italy

www.nasatech.com

Chain
Reactions Inc. .... 713
Gold River, CA

Smart sex now with technology from the
future: See the PFT 1-2-3 Fertility Test
System, a handheld, non-toxic, reusable
device. Simply lick and look to know
when.

Concepts ETI...... 817
White River Junction, VT

CETI provides fully integrated engineer-
ing design software, furbomogﬁnery
(pumps, compressors, turbines) design
and development services, performance
testing services, troubleshooting and
design audit services, educational cours-
es, and publications.

EeasMIC .......... 1013
Athens, GA

Computer Software Management and
Information Center (COSMIC) is an
independent business partner of NASA
that maintains an inventory of over 800
programs representing a wide range of
software applications.

Derwent
Information ........ 102
Mclean,VA

Derwent's infernational patent products
are designed for anyone involved in the
engineering process, from identifying
new research areas and monitoring
competition, through improving manu-
facturing processes.

Dexter Magnetic
Materials .......... 212

Fremont, CA

The company provides magnets and
magnetic component design, fabrica-
tion, and assembly service, from proto-
type fo production quantities. Dexter
maintains a comprehensive inventory of
materials and components.

Federal Aviation

Administration
Technology Transfer
EMRES . cvniviniit o 224

Atlantic City, NJ

Aviation-related products and technolo-
gies.
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A PERFECT FIT OFF THE SHELF

With the expansion of our North American Logistics
Center, you now have immediate off-the-shelf access to
Turcon® and Zurcon® seals. Only available from
Busak+Shamban, our Preferred Design products, such as

components. We also offer Standard Products, such as O-
Rings and V-Seals.

Call your nearest Busak+Shamban sales office to dis-
cuss how we can help you reduce inventories and short-

en lead times for significant time and cost savings. Let

us show you how we can become your Single Source for
Superior Service with solutions for all your seal and
bearing applications.

Busak+Shamban Rod Sealing System
Turcon® Stepseal® K/Zurcon® U-Cup/Zurcon® DA22 Scraper

the Turcon® Stepseal® K and Turcon® Glyd Ring® T,
Zurcon® B+S U-Cup, and Turcite® Slydring®, are well
known as the industry’s best engineered thermoplastic

Busak Shamban

®
Midwest South East/Central West Texas Canada
270 Tubeway Dr. 5151 S. Royal Atlanta Dr. Direct Sales 3904 Del Amo 2313 W. Som 43 Voyager Ct. N.
Carol Stream, IL Tucker, GA 2531 Bremer Dr. Blvd., Suite 805 Houston Pkwy, Etobicoke, Ontario
60188 30084 Fort Wayne, IN Torrance, CA Suite 119 MOW 4Y2
P 630-682-8855 P770908-1100 46803 90503 Houston, TX 77043 P416213-9444

F 630-682-3860 F 770908-1188 P 2197499631

F 2197490066

P310-371-1025
F 3103713135

P713-461-3495
F 713-461-1677

F 4162139462

For More Information Circle No. 565
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Federal Highway
Administration ....503

Washington, DC

Federal Laboratory
Consortium ........ 106
Sequim, WA

The FLC offers access to federal labora-
tory expertise and capabilities. Those
seeking new federal technology, unique
facilities, or assistance with technical
problems can contact the FLC regional
coordinator in their area.

Fisher Space
PaniEo. o tiiseaiis 106
Boulder City, NV

Fisher Space Pens are used on all NASA
space flights. They are sealed and pres-
surized fo write in a vacuum, under
water, upside down, and from -20°F to
+250°F.

FLC State and

Local Government
Committee ........ 227
Idaho Falls, ID

This Committee of the Federal
Laboratory Consortium promotes pro-
ductive inferaction among the fecfaral
laboratories with state and local govern-
ments and industries to include the
exchange of information, technical assis-
tance, and advice to help sustainable
development.

Geophysics
Directorate

(Air Force Phillips
) P 1012

Hanscom AFB, MA

The Geophysics Directorate's cutting-
edge air and space technology enables
the warfighter to operate successfully in
the challenging environment between the
Earth and the Sun.

GIDER ... iaesheaed 308
Norco, CA

The company will exhibit its technical
document distribution system with infor-
mation on discontinued or non-conform-
ing parts or processes. Documents on
engineering design, reliability, and fest
measurement will be displayed.

Gulf Coast Alliance for
Technology Transfer
12wl RS 302
Shalimar, FL

GCATT's 11 federal laboratories and

four research universities offer unique
technology and test facility assets in
fields ir?cﬁuding environmental, electron-
ics, optics, magnetics, sensors, materials,
and human performance.

IGS Systems ...... 406
Kingston, MA

Imi-Tech
Corporation........ 203
Plano, NY

Imi-Tech's SOUMIDE® polyimide foams
provide thermal and acoustical insulat-
ing properties in combination with fire
resistance, light weight, and thermal sta-
bility from -300°F o +600°F

Ingenieurschule
B i oin i e 305

Biel, Switzerland

INEPEX 1.5 o 809
Pittsburgh, PA

INPEX, the Invention Show, is an interna-
tional trade show that showcases all
types of inventions, new products, and
innovations that are available to busi-
ness and industry.

Institute for Physical
Research and
Technology ........ 220

Ames, |IA

IPRT will feature technological develop-
ments from research centers at lowa
State University, including advanced
nondestructive evaluation technology,
microelectronic systems, materials sci-
ence fechnology, and microanalyfical
devices.

Invention
Machine ..ol 210

Boston, MA

Invention Machinelab™, TechOptimizer
and IM-Phenomena software packages
help engineers in the conceptual stage
of design of a product or process.

InVironmental

Integrity .......... 1008
Minneapolis, MN

The company develops environmental
conditioning systems using patented
electrostatic liquid vaporization meth-
ods. Applications include disinfection,
odor control, environmental aroma,
agricultural, and industrial process
vapor systems.

Marcorsyscom....700
Quantico, VA

Marcorsyscom is the S&T acquisition
agent for the Marine Corps. Technolog
being showcased will be core body cool-
ing for NBC protective clothing, and
land, sea, air, and space technologies.

www.nasatech.com

Melcor Corp.....1003
Trenton, NJ

On display will be thermoeleciric cool-
ers, which are environmentally friendly
because they are solid-state devices (no
CFC). Applications include electro-
optics, temperature stabilization, enclo-
sure cooling, and power generation
from waste heat.

MicroPatent........ 232
East Haven, CT

MicroPatent is a leading publisher of
patent information on CD-ROM and via
the Internet. The company offers three
distinct product categories: CD-ROM,
Internet, and Marketing Support.

New Prague, MN

NASA...313,512,612
Washington, DC

Did you know that your company has
access fo the most |’)<;rmidcb|e, cutting-
edge technology ever developed?
NASA's 7,000 scientists and engineers
already have parinered with thousands
of U.S. companies to develop new prod-
ucts. NASA can work with your compa-
ny in areas ranging from sensors and
pﬁofonics research, to technologies for
monitoring the environment. By contact-
ing NASA, you can talk to some of our
most talented people about specific tech-
nology challenges, improving existing
products or new product development.

NASA
Tech Briefs........ 217
New York, NY

NASA Tech Briefs, the world's largest
BPA-audited design engineering maga-
zine, has first puihshing rights to new
innovations and inventions by NASA
and its contractors. High-tech fields cov-
ered include electronics, software,
mechanics, and materials.

National Center for
Toxicological
Research .......... 7005
Jefferson, AR

NCTR research is aimed at understand-
ing critical biological events in the
expression of toxicity and developing
methods to improve assessment o
human exposure, susceptibility, and risk.
The Center encourages collaborative
research with government, industry, and
academia.

continued on page 24
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Which Global Integrator
Will Take Your Enterprise
Into The 2lst Century?

jernment
Contract Specialists:
GSA Schedules:
70 A, B/C, 58
WAC
FEDSIM
Dept. of Justice
NASA SEWP II
— Agency Specific
.'1,":‘ [racts

SoftwareEn'
Seces :

Groupware/Interne
Solutions

Contract
Manufactur

Integration &
ntenance Provider

— Commercial
Government

— Subcontracting

Calendar Year 2000 ‘
Solutions & Services

ntegre ! ] wisition, Operations,

Telecommunications o : Resource Services
Soluuons_\ CTi ssistance Available

800-232-4671
WWW.gmri.com

We’re Government Micro Resources, Inc. (GMR), but there’s nothing micro about us.

Leading edge solutions, complete services, and best-of-breed products are hallmarks of our success.
For fifteen years, GMR has been addressing customer’s Information Technology needs. From laptop to
mainframe and everything in between, around the beltway or around the world, GMR is the integrator

with global vision.

Call us today for more information on how we can take your enterprise into the 21st Century.

GMR X
e - -

NASA Langley - NAS1-97101 Government Micro Resources, Inc. SEWP II - NAS5-32898
NASA Ames - NAS2-14352

GSA Schedule B/C - GS-35F-4566G Sunnyvale, CA * Norfolk, VA * Mannington, WV * San Antonio, TX * Denver, CO
é\/'\‘ ?::;1“1‘9 ;\s . ‘éﬁi*’g‘;{[’) 7203 Gateway Court * Manassas, VA 20109
e (703) 330-1199 * (703) 330-1722 Fax

For More Information Circle No. 690
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HP Technical Computing




exclysively through X/Open Campany Ltd. Windows is 3

ered trademark of Microsoft Corp. ©1397 Hewlett-Packard Company 59554957

ANDY SAUNDERS

OF BENETTON FORMULA 1

ON AN HP WORKSTATION.

WHAT’S YOUR VISION?

You've got ideas. But in today’s highly
competitive and chaotic environment,
do you have the tools to realize them?
Benetton does. Between every Formula 1
racing season, Benetton engineers design,
construct and test an entirely new racing
machine. Aerodynamics. Stress analysis.
Kinematics. Thanks to HP Technical Com-
puting Systems, this happens in under five
months. HP provides the tools, solutions
and expertise to give Benetton’s design,
manufacturing and race teams easy access
to data across UNIX®* and Windows® NT.
So they in turn have the powerful graphics
capabilities to make their vision a reality.
Or, in this case, a 210-mph blur. Please
call us today at 1-888-844-6547 or visit

www.hp.com/go/hpbenettonfl

(ﬁp HEWLETT®

PACKARD
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continued from page 20

National Security
Agency............ 1009
Ft. Meade, MD

National Space
Society .............. 225
Washington, DC

NSS will showcase its Space Leadership
Campaign, a grassroots effort to maintain
America's leadership position in space.
Handouts, merchandise, and copies of the
Society's pubhcohons will be available.

National

Technology Transfer
Cantar.........couoess 708
Wheeling, WV

A full-service fechnology commercializa-
tion center, NTTC maintains the nation's
largest database of federally-funded tech-
nologies and provides technology assess-
ment, licensing, and marketing support.

Novespace ........ 326
Paris, France

Nuclear

MetaI8 ......coieeeis 315
Concord, MA

NM!I is a technology/materials develop-
ment company that has invented an
investment castable berylhum aluminum
alloy, Beralcast®, that is being used in
satellites.

Oak Ridge National
Laboratory - Hybrid
Lighting ............ 703
Oak Ridge, TN

Hybrid Lighting combines natural and
artificial light sources with advanced
light dlstn%uhon systems. This new
generation of lighting systems offers
improved light quality and efficiency.

Olympus

America .......... 1014
Melville, NY

Olympus America will displa{I remote
visual inspection equipment such as rigid
borescopes, flexible fiberscopes, and
video imagescopes.

Panasonic Factory
Automation ...... 1007
Franklin Park, IL

The Micro EDM machine, capable of
boring holes as small as 5pm in diame-

ter and producing 20pm shafts in diam-
eter, wnlrbe displayed.

Proto Mfg. ........ 222
Old Castle, Ontario, Canada
ROMIBE . e eds 207
Agawam, MA

Romer manufactures and distributes the
Romer portable CMM. The Romer is a
unique, six-axis articulated arm CMM
that is designed to fit you and the parts

you measure.

Russian Tech Transfer
COIMBr iovciaiosnines 237
(Russian Space Agency)

Moscow, Russia

Several fechnologies from Russian aero-
space companies will be displayed.

Seanergy ........ 1005
Mexico City, Mexico

The company's product produces means
of movement of sea levef unlimited low-
cost, "gree" kinefic energy transformable
into any kind of energy.

Silicon Mountain
DREON ..nnaninis. 309

Colorado Springs, CO

SMD will display its line of ultra-high-
speed d gnor cameras, ranging from
2048 x 2048 at 15 frames/sec, to 256
x 256 at 1 million frcmes/sec All of
SMD's products are a result of SBIR
developments.

Simula
Technologies ...... 103
Phoenix, AZ

Simula Technologies performs R&D and
operates a technology business incuba-
tor with the goal of protecting human life
through transportation safety technolo-
gies. Areas of expertise include: poly-
mers, composites, biomechanics, com-
puterized modeling, occupant restraints,
and armor systems.
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MORE POWER

How did simple addition make Mathcad 7 exponentially

better! Consider what was added. Like

A more refined interface. Easier equation editing. A richer
programming environment. Greater access to deep tech-

nical content. And full Web integration — with Microsoft®

ﬁ‘m Lo1ef wiojein] < jmie] @it]
Unear Ampltfier Matching

-

: - —
Tt —
| = 1" Mathcad Plot

jEm——

—
New MathConnex™ gives you the flexibility to combine
components from several applications, such as Excel
or MATLAB™. in a fully functional system. Feed the
frequency output to a Mathcad plot or the gain curve
to Axum® Wire them together and show your entire
mode! working in one window.

+ T +

EASIERTOUSE

increased power.

y

et pacine. & > 14
Bix-4

TOTALLY WIREPD

Internet Explorer built right in. All these additions let
corporate workgroups increase productivity — so it’s no
wonder Mathcad continues to be the world’s best-selling
calculation software for technical professionals. Looks

like the best just got better.

B 0 e s R S G g
S Wyt
- rrcmryFREB e x A APE N A
.

bt s 22 A st g P sty e oyt ox b anie

20 and 30 Gouphies

Lll.lm.- - -
New symbolic keywords allow you to descriptively
show the operations you perform. Corvert an expression
to a partial froction and Mathcad's self-documenting
nature explains whaot you're doing. As always,
Mathcad's calculations are live: make a change and
your answers are recalculated instantly.

To upgrade call 1-888-568-0951.To order Mathcad 7, visit us at

www.mathsoft.com/mathcad or see one of these fine retailers.

For corporate licensing, call 1-800-MATHCAD.

SuaTech

MathSoft, Inc., 101 Main Sereet, Cambridge, MA 02142 USA » Phone: 617-577-1017 * Fax: 617-577-8829 MathSoft Intemnational,
Knightway House, Park Sureet, Bagshot, Surrey GU19 SAQ UK Tel: +44(0) 1276 452299 » Fax +44(0)1276 451224 * Mathcad 7
arc available for Windows 95 and Windows NT 3.51 and higher

il and Mathcad 7 S

includes Designed for

i

Microsoft* Microsoft®
Internet Wisdows NT°
orer Windows ~ 85

P11 b

Full support for OLE 2 including autornation allows you

to drag-and-drop Excel objects into Mathcad and make

themn Junctional components, or embed Mathcod objects
in your spreadsheet
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Sunlux
Enterprises ........ 520
Tottenham, Ontario, Canada

Sunlux provides services fo industry and
investors.

Team
Technologies ...... 312
Newton Upper Falls, MA

The SCAEP Air Sampler/Concentrator
collects and concentrates the contami-
nants in large volumes of air info small
quantities ot sample liquid at high cap-
ture efficiencies, combining the princi-
ples of air scrubbing and electrostatic
precipitation.

Techni-
Products .......... 314
East Longmeadow, MA

Techni-Products is a precision machined
parts manufacturer with a modern man-
ufacturing facility of 30,000 sq. f.
MorTech Inc., a sister company, offers
SLS and LOM rapid prototyping.

Technology &
Management
Services ............ 127

(U.S. Dept. of Energy, Office of
Coal and Power Systems)

Gaithersburg, MD

Technology

AODBBR .. oonvaioivoia 118
Novato, CA

Thiokol
Corporation........ 205

Corimme, UT

Thiokol Corporation will display tech
spin-offs from NASA/DoD programs result-
ing in commercial products that expand the
marketing base of Thiokol and small busi-

ness pariners.

Thoughtventions
Unlimited ........ 1006

Glastonbury, CT

The company offers a high-temperature
transparent furnace.

TION2D L0 ' vvaeiins 402
Huntington Beach, CA

Composite fastener products, composite
self-lubricating bearing material, dry
film lubricants, Teflon coatings, mold
releases, degreasers, aluminum ano-
dize, and anodize of titanium with no
dimensional change.

Tokue Rubber
Industrial Co.

(Mitsui USA) ....1010
Southfield, MI

The company's superior seal fastening
system uses special springs to make a
tight joint that is ﬂexigle, air-tight, and
easy to install.

Toroidal Power
Systems Co. ...... 321
Billerica, MA

A transmission which employs a three-

dimensional kinematic toroidal path to

convey torque and power fo the output
shaft will be exhibited.

TRI/Austin ........ 408
Austin, TX

Texas Research Institute/Austin conducts
research, development, and testing in
the field of material science. Specialties
include composites, adhesives, coatings,
foams, and polymer systems; services
include accelerated life testing, reliability
engineering, failure analysis, and non-
destructive testing.

U.S. Air Force

Phillips Lab ........ 711
Kirtland AFB, NM

USAF Phillips Laboratory will focus on
the tech transfer tools used in fulfilling its

mission fo apply its technologies fo meet
both military and non-military needs.

U.S. Air Force -
Science &

Technology ........ 403
Wright-Patterson AFB, OH

The latest Air Force technologies with
opplicoﬁons in human systems, informa-
tion management, space, aircraft and
structures; and information on technolo-
gy fransition/technology transfer pro-
grams will be display:ﬁy

U.S. Department of
Agriculture -
Agricultural Research
SOIVION .. c.ocnnvanans st7
(Office of Technology Transfer)
Beltsville, MD

A wide range of patented technologies
available ?or license and business

opportunities will be exhibited from
USDA's Office of Technology Transfer.

www.nasatech.com

U.S. Department of
Commerce -

National Institute of
Standards & Technology
PR L a0 Varsinnsass 704
Gaithersburg, MD

NIST promotes U.S. economic growth by
working with industry to develop and
apply technology, measurements, and
standards through the Advanced
Technology Program, Manufacturin
Extension Partnership, lab research ong
services, and the Malcolm Baldrige
National Quality Award Program.

U.S. Department of
Commerce - Office of
Export Promotion
Coordination........ 215
Washington, DC

Information on how fo export or expand
exports will be provided. The Depariment
of Commerce is the leading Federal Export
Promotion Agency.

U.S. Department of
Energy -

Kansas City Plant
(AlliedSignal) ...... 202
Kansas City, MO

Manufacturing  process capabilities
include electronic, mechanical, engi-
neered materials, test and evaluation,
and services associated with product
development.

U.S Department of
Energy - Office of
Science &
Technology....322, 324
Northfield, IL

Since 1989, DOE's Office of Science
and Technology has been developing
new fechnologies to process, destroy,
store, recycle, and/or reuse radioactive
and hazardous waste. Safety, efficiency,
and cost-effectiveness are central to
these efforts. A CD-ROM presentation
will highlight several DOE sites and tech-
nologies.

U.S. Department of
the Interior ........ 620
Reston, VA

Techno|o?ies related fo earth and life sci-
ences including geology, hydrology, bio-
logical sciences, and environmental sci-

ences will be featured.

U.S. Navy - SBIR
Program............ 306
Fairfax, VA

NASA Tech Briefs, August 1997



The following companies have
received Small Business Inno-
vation Research [SBIR) program
grants from federal labs or gov-
ernment agencies to support
the development of their techno-
logical innovations. These com-
panies will be featured in a spe-
cial area of the exhibit hall.

Advanced Modular
Power Systems
Ann Arbor, Mi

The company has developed the Alkali
Metal Thermal to Electric Conversion
(AMTEC) technology to produce com-
pact, |ighh~eight,osgﬁ-reliom devices that
can generate electricity for years, as long
as heat is provided by any 800° to
900°C source. AMTEC cells have been
selected by DOE and NASA for new
design oo(/cnced radioisotope power
systems.

Advanced Refractory
Technologies

Buffalo, NY

Dy|yn® is a thin-film, "diamond-like"
coating engineered at the atomic scale,
with a unique suite of properties that can
alter surface properties of a broad range
of materials and components.

Aerodyne Research
Billerica, MA

The company's Chlorophyll Fluorescence
sensor is a passive spectral line discrimi-
nator that directly measures chlorophyll
fluorescence (photosynthetic activity in
plants) by exp|f>ifing the Fraunhofer A &
B "lines" in oxygen.

Alternative System
Concepts

Windham, NH

The JTAG Test Synthesis Tool accepts
Verilog and VHDL, and automatically
enerates technology-independent
goundory scan implementation at the RT
level, thus promoting design reuse.

Analysis and
Simulation

Buffalo, NY

The Human Extension Tech-
nology (HMETECH) distributed informa-
tion retrieval system uses Infernet sockets
to meet the needs of medical researchers
looking for various digitized medical
libraries. A robot accesses web sites and
seeks out information for inclusion in the
HME server database.

NASA Tech Briefs, August 1997

Applied Science &
Technology (ASTEX)
Woburn, MA

A microwave reactor that grows high-

quality diamond and films ot a fast rate
and lower cost than earlier equipment

will be displayed.

Benova

Farmington, CT

The interactive touchscreen Choice Card
Kiosk helps Medicaid recipients navigate
varied levels of information to select the
managed care health plan which best
meets their needs.

Eltron Research Co.
Boulder, CO

Developed for NASA's Johnson Space
Center, the Membrane for Selective
Removal of Ammonium lons from
Spacecraft Recycled Water addresses
removal of ammonium ions from aque-
ous streams in the absence of co-pro-
duced expendables by utilizing ammoni-
um ion selective membranes in eleciro-

dialysis flow cells.

Are your CAD designs

B abest-kept secret ?

| suppliers has never been
easier or faster.

between design, manufacturing, and

SolidView includes:

* Optional IGES input

* 3D dimensioning and markup
* 30-day money-back guarantee

* Exclusive 3D publishing
* High performance graphics
* VRML input and output

ULS. list price plus
shipping and handling

* Windows 3.1, 95, and NT compatibility

To order your copy of SolidView or for
a FREE 15-day trial, call us toll-free at
1-888-SOLID-VU. For more details,
call (805) 257-9300 or visit us at
http://www.solidconcepts.com.

-
& [ N

€W

Share the vision.

Solid Concepts Inc.* 28231 Avenue Crocker #10  Valencia, CA*91355

SolidView is a registered trademark of Solid Concepts Inc. Windows, Windows NT, and Windows 95 are registered trademarks of Microsoft Corporation

For More Information Circle No. 403
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Faraday Technology
(Faratech)

Clayton, OH

The Electrochange™ In-Process Recycling
system provides cost-effective in-process
recycling capabilities for contaminated
rinse water, metals, and acids for various
plating applications. This patented tech-
nolo?y has been engineered into a com-
pletely automated, standalone system.

Foster-Miller
Waltham, MA
Z-fiber™ is a low-cost, easy-to-use

method for through-thickness reinforce-
ment of fiber-rein%orced composites. It
increases delamination/disbond resis-
tance (the major weakness of these
materials) by 10-30x. The company also
will display a low-cost, mid-IR probe and
spectrum analyzer for in-situ, non-con-
tact determination of surface cleanliness,
coating chemistry, and degree of cure.

General Reality Co.
San Jose, CA

The Automated Site Model Generator
automatically generates 3D computer
graphics models from video imagery o
real-world scenes.

KSE
Ambherst, MA

The Adsorption-Integrated-Reaction
(AIR) process for photocatalytic air pol-
lution control economically destroys air
contaminants for spacecraft air revital-
ization and environmental pollution con-
trol. Commercial AIR systems utilize
ambient temperatures onc{ UV light.

Lionhearth
Technologies
Los Gatos, CA

Online VR will allow people to put on
virtual reality gear, plug themselves into
a telephone or video cable, and teleport
their presence into common, simulated,
virtual environments wherein different
forms of teleconferencing, teletraining,
entertainment, and commerce are pos-

sible.

Lynntech
College Station, TX

The company's 524 Electrochemical
Ozone Generator forms ozone by the
electrolysis of water. It is used in freating
hazardous waste water, in process-
ing and medical sterilization, for potable
water, in aquariums, and in semiconduc-
tor processing.

Manufacturing and
Technology
Conversion Intl.
Columbia, MD

A novel, feedstock flexible, indirectly

heated, steam-reforming process for
chemical and energy recovery and/or
waste treatment operates in an efficient,
cost-effective, and environmentally
friendly manner.

Metalforming
Allentown, PA

Combining the processes of hydrostatic
extrusion and wire drawing for the man-

ufacture of ultrafine wire - finer than

economically feasible by conventional
methods - becomes a reality with the
Augmented  Hydrostatic
(HYDRAW) process.

Physical Optics Corp.

Torrance, CA

Raven
Alexandria, VA

The Bird/Aircraft Collision Reduction

System uses a special microwave signal
that can be detected audibly by birss in
the flight path of approaching aircraft,
alerting the birds fo imminent danger of
collision.

RAS 16°10)
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Morphology for about

Imagine! Fast

ssﬂ It's from |
pere S Sumitomo, |
o ; - of course. |

\
I your.design'ealls for a rank value fiiter that quickly extracts mini- ‘
| mum, maximum and median values in real time without breaking ‘
your budget, Sumitomo Metals has the answer. Our IP90C20 ‘
processes at 50 MHz so it's perfect for high-speed, high-density ‘
|

But we didn't stop there. Selecting the operating mode is easy, |

it has low power demand (CMOS process), uses a 5V single ‘
power source and has a 44-pin package for a wide variety of appli- |
cations. All at an unbeatable price. ‘
For detailed specs and more information on Sumitomo’s family

of reliable and inexpensive pipeline processors for image processing | |

<<>> SUMITOMO METALS
1-800-392-4447
Park 80 West Plaza 1, 3rd Floor, Saddle Brook, NJ 07663
Phone: (201) 845-0980 Fax: (201) 845-5139
5201 Great America Parkway, Suite 320, Santa Clara, CA 95054
Phone: (408) 982-2503 Fax: (408) 982-2522

Extrusion

ISCAN’

Real-time eye & head move-
ment monitoring systems for
advanced man/machine inter-
face. Applications include
workstation control, simula-
tion/training, human factors
& target designation.

ISCAN, Inc.
89 Cambridge Street
Burlington, MA 01803 USA

Web: www.iscaninc.com
Email: info@iscaninc.com
Tel: 617-273-4455

Fax: 617-273-0076

For More Information Circle No. 427

For More Information Circle No. 433



Rohini International
Beavercreek, OH

The company has developed a vibration
controller for the U.S. Air Force.

Scientific Solutions
Hollis, NH

The Intelligent Sensor Protection System
(ISPS) houses and protects sensors,
allowing them to be deployed in harsh
polar and marine environments such as
the Arctic.

SPEC
Austin, TX

Spectra Research

Dayton, OH

Integrated Reengineering and Porting
software provides a Windows-NT-based
tool set to recast FORTRAN and C lega-
cy applications into an Intranet/Internet-
enabled application.

Street Smarts
Duluth, GA
The company develops intelligent data

collection tools for transportation appli-
cations using handheld computers.

Stress Photonics
Madison, Wi

The DeltaTherm 1000 stress measure-
ment system uses Thermoelastic Stress
Analysis (TSA) technology fo provide
near-instantaneous siress images under
most common structural loading.

Tao of Systems
Integration

Hampton, VA
The technology measures true airspeed

and flow direction for helicopters using
stagnation flow oscillations.

Theseus Logic
St. Paul, MN

Null Convention Logic™ is a symbolical-
ly complete logic expression that inte-
grates data transformation and control,
and thus yields inherenﬂJ clockless,

delay-insensitive circuits and systems.

TSI

St. Paul, MN

The company is developing a unique
particle sizing probe for in situ measure-
ments. The instrument incorporates an
interferometric laser technique for sizing
and velocimetry of irregular and/or
inhomogeneous particles.
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see pages //-/79.
Plan NOW to attend

registration form on page

DIGITAL OSCILLOGRAPHIC RECORDER
W,/PHASE CHANGE OPTICAL DISC
TECHNOLOGY

Model TA220-3424 Features:

©24 Channels ©20kHz Frequency Response

Plug-in signal conditioning
modules include:

*Voltage, Strain, Charge, F/V,
*Thermocouple, RMS and Event.

*PD Read-Write Optical Disc

Phase Change Optical Disc (PD)
technology offers long term data
recording at low cost, remove-
able 650MB “read-write” mem-
ory media which can be redis-
tributed, edited or rewritten as

many fimes as desired.

®Auto Memory Storage
Data is automatically transferred
to an external PD disc drive. This
feature is ideal for storing high
speed, repetitive measurements.

12 bit data samples are stored at
sampling rates to 5pS. Data log-
ging mode at sample infervals
1 sec. to 30 min. or records data
bursts from 100 to 500 data

points.

eComputer-Friendly

Comes standard with RS-232C
& |EEE-488 interfaces which
provide data transfer & recorder
control.

(800) 423-2344 ext 411
hitp:/ /www.solteccorp.com

SOLTEC®

#12977 Arroyo Street ® San Fernando, CA 91340-1597
Tel: (818) 365-0800 * Fax: (818) 365-7839 * E-mail: sales@solteccorp.com

For More Information Circle No. 404
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Yeast, grain
and water can
be used to
make really
fine beer.
Or, for that
matter, really
fine trimethyl-
ene glycol.

© 1996 DuPont




The transformation of sugars into alcohol by micro-
scopic organisms has been known for a very long time.
But only since the advent of genetic engineering is it
- feasible to think about harnessing the sophistication of
biological systems to create molecules that are difficult to
synthesize by traditional chemical methods.

For example, the polymer polytrimethylene terephtha-
late (3GT) has enhanced properties as compared to
traditional polyester (2GT). Yet commercialization has

been slow to come because of the high cost of making '
trimethylene glycol (3G), one of 3GT’s monomers.
Working the bugs in L

The secret to producing 3G can be found in

the cellular machinery of certain unrelated
microorganisms. Some naturally occurring

yeasts convert sugar to glycerol, while a few bacteria

can change glycerol to 3G. The rub is that no single natural
organism has been able to do both.

Through recombinant DNA technology, an alliance of scien-
tists from DuPont and Genencor International has created a
single microorganism with all of the enzymes required to turn
sugar into 3G. This breakthrough is opening the door to low-
cost, environmentally sound, large-scale production of 3G.
The eventual cost of 3G by this process is expected to
approach that of ethylene glycol (2G).

A polymer for your thoughts
3GT polymer produced using our biosynthesized
monomer has properties that exceed those of normal poly-
il to produce ester. It is resilient and can be molded or extruded into fibers.
chemicals. 1he fibers are heat-settable and can be stretched at least 15
Corn, beets, Pereent and recover without permanent “creep.” They are
».1y stable to moisture and resistant to most

is no longer
necessary
to start with
a barrel of

rice—even . '
potatoes— common food stains, yet can be readily
make great dyed using the same colors as conven-
feed stocks. tional polyester. We foresee applica-

dions in markets such as apparel,

home furnishings, upholstery

fabric and carpet for
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Z numerous
applications.
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Comfortable,
easy-care
apparel may
soon be
. made with
By combining it with various organic acids, polyols can fibers spun
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be made as precursors to polyurethane elastomers and from

synthetic leathers. chemicals
A break for the environment ’h‘;em
The 3G fermentation process requires no heavy metals, r :1 od
petroleum or toxic chemicals. In fact, the primary material /;'Ziuga,

comes from agriculture—glucose from comstarch. Rather
than releasing carbon dioxide to the atmosphere, the process
actually captures it because corn absorbs CO, as it grows. All
liquid effluent is easily and harmlessly biodegradable. What's
more, 3GT can readily undergo methanolysis, a process that
reduces polyesters to their original monomers. Post-con-
sumer polyesters can thus be repolymerized and recycled
indefinitely.

Can you play a role?

Throughout DuPont’s history, many of our biggest contribu-
tions have come to market through collaboration with other
companies. Development of 3GT could involve partnering
with companies active in traditional polymer processing,
separations technologies, recombinant DNA techniques,
corn wet-milling and fermentation. If you possess these
skills, or have ideas for end-use applications, we'd like to hear
from you. Fax us on company letterhead with an indication of
your interests to: DuPont, Dept. NT, 302-695-7615. Please
limit your correspondence to nonproprietary, public-domain
information only.

aUPOND

Better things for better living




@ Commercialization Opportunities

Gas-Sensor Test Chip

A small printed-circuit chip measures
chemoresistive properties of polymer
films. These films are examined as can-
didate transducer elements for minia-
ture gas-sensor circuits. Changes in resis-
tance as small as parts per million can be
detected.
(See page 46.)

Compact Instrumentation
Package for Remote
Medical Diagnosis

A suitcase-sized telemedicine instru-
mentation pack instantly brings top
medical assistance to patients in remote
locations. The pack transmits video,
audio, and other data signals from
patient to specialist at a major medical
center, who in turn advises the patient’s
caretakers how to handle or treat the
condition, often without a trip to the
hospital.
(See page 50.)

Digital Receiver for Mobile Use
in an Urban Environment

This receiver uses concatenated cod-
ing and interleaving to correct errors
and mitigate loss of signal, and an equal-
izer to synchronize multiple received sig-
nals. The unit is intended to receive sig-
nals from repeater stations retransmit-
ting signals in an urban environment
from a satellite in orbit.
(See page 50.)

Miniature Gas Chromatograph/

Mass-Spectrometer
This proposed hand-held instrument

could be carried into the field to mea-
sure concentrations of volatile com-
pounds, e.g., pollutants found in air,
water, soil, industrial environments, and
other areas impractical for laboratory
analysis. The instrument would also con-
sume much less power than convention-
al laboratory apparatuses.

(See page 56.)

Microwedge Optical
Concentrators for
Image Sensors

Proposed as optical concentrators on
image-sensing devices, these reflective
microwedges would offer a number of
advantages over microlenses. The micro-
wedges would be easier to produce and
would eliminate cross talk encountered
in microlens designs.
(See page 60.)

Small, High-Torque
Reaction/Inertia/
Momentum Wheel

High torque is obtained with no
increase in weight or size. Developed as
part of an attitude-control system on
spacecraft, the unit can be used for precise
aiming and steadying of optical instru-
ments, such as cameras, aboard moving
vehicles and aircraft. Special lubricant in
this wheel simplifies the bearing design.
(See page 66.)

DADS

Calculate loads, positions, velocities.
Integrated with CATIA, I-DEAS
Master Series, and Pro/ENGINEER.
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Special Focus:

Graphics and Simulation

@ Web Interface for Telescience
Scientists at their home institutions plan and control the actions of remote scientific robots.
NASA’s Jet Propulsion Laboratory, Pasadena, California

The Web Interface for Telescience This work was done by Paul G. Backes, line at www.nasatech.com under the
(WITS) is a computer-software system Kam Sing Tso and Gregory K. Tharp of  Electronic Systems category, or circle no. 121
that enables scientists, located at com-  Caltech for NASA’s Jet Propulsion  on the TSP Order Card in this issue to receive

puter terminals connected to the World Laboratory. For further information, access a copy by mail ($5 charge).
Wide Web, to control remote instru- the Technical Support Package (TSP) free on- NPO-19934

mented robotic vehicles. The WITS is
designed specifically to enable scientists

at their home institutions to control Web Interface for Telescience (WITS)
robotic vehicles (called “rovers”) in

exploration of planets other than Earth, Scientist at Scientist at General
making it unnecessary for the scientists Institution A Institution N Public
to travel to a central control station at LerE | |

NASA'’s Jet Propulsion Laboratory (see
Figure 1). The WITS also has obvious
potential for adaptation to purely terres-
trial use in telescience, telemedicine,
telerobotics, and other applications that

JPL Rover Mission Control Center

involve remote monitoring, supervision, Targets, Scientists at JPL

control, and planning. Database Commands Control Stations
The WITS software provides an inter- |

active display and is accessible via a Java- Mission Command Communication

enabled web browser such as Netscape Planner Sequence With Rover

Navigator. The display (see Figure 2) -

includes an overhead plan view with a
color-coded elevation map and the rover Figure 1. Scientists Anywhere on Earth can act jointly with operators at the JPL Rover Mission Control
path and science targets drawn on it; a Center via the World Wide Web.
wedge view showing an actual downlink
image in the panorama around the
rover, where the rover path and science
targets and commands are specified; a
wedge strip showing all the images in a
panorama side by side; and a descent
view (not shown in the figure) showing
an image taken by a descending rover
with the overall mission rover paths
drawn on it. A scientist can, for example,
use the WITS display to enter such com-
mand data as science targets for the
rover to visit and science commands to
perform at those targets. The scientist
can also view data transmitted back to
Earth from the rover. A group of scien-
tists at various locations can use the
WITS to jointly plan rover activities.
The WITS software can be used on all
major computer platforms, including
Sun, SGI, and Windows 95. There are two
versions of the WITS software; a mission
version accessible by authorized scientists
only, and a public version accessible by
the general public. The WITS public ver-
sion is accessible at http://robotics.
jpl.nasa.gov/tasks/scirover/operator/

Figure 2. The Interactive Display provided by the WITS software includes an elevation map and views
wits/homepage.htm. returned by the rover camera.
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@/ Predicting Off-Design Performances of

Fans and Compressors
This program helps to minimize costly testing.

Lewis Research Center, Cleveland, Ohio

The OFFCDC (Compressor Off-Design
Code) computer program uses the output
of the Aerodynamic and Blading Design of
Multistage Axial Flow Compressors com-
puter program (COSMIC program LEW-
13505) to predict aerodynamic-perfor-
mance maps of fans and compressors. In
so doing, OFFCDC helps to minimize cost-
ly and time-consuming testing of compres-
sor designs. OFFCDC also offers a capabil-
ity for making reliable predictions of flow
properties at off-design speeds; such pre-
dictions can be used as starting points for
full three-dimensional flow analyses, there-
by reducing long computing times.

To be able to use OFFCDC successfully,
one must first use a compressor-design
code to generate a blade-geometry block
of data that must be part of the input. In
a case in which the compressor-blade
design is an old design or obtained from
an outside source, one must use the com-
pressor-design code to duplicate the
design data and put them into a form suit-
able for input to OFFCDC.

OFFCDC is based partly on the assump-
tion of steady flow. It is also assumed that
the flow is axisymmetric; OFFCDC solves
for an axisymmetric flow field in the
meridional plane. A streamline-curvature
method is used for calculating the flow
field outside the blade rows. OFFCDC
allows for bleed flow, and the first five sta-
tors can be reset for each rotational
speed; these capabilities are necessary for

analyzing large multistage compressors.

The accuracy of off-design-perfor-
mance predictions depends on the validi-
ty of flow-loss and -deviation mathematical
models included in the code. These mod-
els incorporate real flow effects via empir-
ical correlations. The code also computes
through small reverse-flow regions.

OFFCDC is written in FORTRAN 77 for
use on UNIX-based computers. It has
been successfully executed on a Sun
Sparc workstation running SunOS 4.1.3, a
Sun Sparc Workstation running Solaris
2.4, an HP9000/700 computer running
HP-UX 9.03, and an SGI Indigo 2 com-
puter running IRIX 6.2 The standard dis-
tribution medium for OFFCDC is one
0.25-in. (6.35-mm) streaming-magnetic-
tape cartridge (Sun QIC-24) in UNIX tar
format. Alternative distribution media are
available on request. OFFCDC was
released to COSMIC in 1996.

This program was written by J. E Schmadt of
NYMA, Inc., for Lewis Research Center. For
further information, access the Technical Support
Package (TSP) free online at wunw.nasatech.com
under the Computer Software category, or circle
no. 134 on the TSP Order Card in this issue to
receive a copy by mail ($5 charge).

Inquiries concerning rights for the commercial
use of this invention should be addressed to
NASA Lewis Research Center, Commercial
Technology Office, Atin: Tech Brief Patent
Status, Mail Stop 7-3, 21000 Brookpark Road,
Cleveland, Ohio 44135. Refer to LEW-16176.

@ Software Predicts Damage by

High-Velocity Debris Impacts
These programs can help in designing efficient shields.

Marshall Space Flight Center, Alabama

SD_SUREF is a unique collection of com-
puter codes developed to assist in the
design and analysis of systems to protect
spacecraft against spaceborne debris.
SD_SURF calculates and summarizes the
vulnerability of a spacecraft to debris as a
function of impact velocity and its obliquity.

An SD_SURF analysis shows which
velocities and obliquities are most likely to
cause penetration. This determination
can help an analyst select a design best
suited to the predominant penetration
mechanism. The analysis indicates the
parameters most suitable for development
or verification testing.

Prior space-debris-analysis codes told
designers which areas were most vulnera-
ble, but gave no information to help select

www.nasatech.com

the most efficient shield design for a given
area. In the newer approach implemented
in SD_SURF, one first summarizes the
information about an exposed area of a
spacecraft in a table of velocity and oblig-
uity. The table can be generated from a
description of simple geometry (plane,
sphere, or cylinder), or the code can read
the GEOM output from the BUMPERII
code, which is included with SD_SURFE.
This makes it possible to process data (this
includes performing calculations of self-
shielding) pertaining to a spacecraft of
complex geometry and to store the result-
ing data in a small file for further trade
studies or optimization.

SD_SUREF is written in FORTRAN for
Macintosh-compatible computers. A VAX

NASA Tech Briefs, August 1997
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version of BUMPERII with manuals is
available from COSMIC (program MFS-
28565). SD_SURF has been successfully
executed on a Macintosh Quadra 800
computer running System 7.5. Sample
executable codes are included on the dis-
tribution medium. Version 3.0 of
Language Systems FORTRAN is necessary
for creating new executable codes. The
distribution also includes a set of
SD_SURF macros and spreadsheets for
Microsoft Excel; these can be used inde-
pendently or with selected output from
the SD_SURF FORTRAN programs. The

standard distribution medium for
SD_SUREF is a set of four 3.5-in. (8.89-cm)
Macintosh-format diskettes. SD_SURF was
last updated in 1995 and released to COS-
MIC in 1996.

This program was written by Norman C. Elfer
and Robert Meibaum of Lockheed Martin for
Marshall Space Flight Center. For further
information, access the Technical Support
Package (TSP) free online at wurunasatech.
com under the Computer Software category, or
circle no. 140 on the TSP Order Card in this
issue to recetve a copy by mail ($5 charge).
MFS-31172

@iSoftware for Processing

ScanSAR Data Into Images

NASA's Jet Propulsion Laboratory, Pasadena, California

The SSP1 processes measurement data
acquired by scan-mode synthetic aperture
radar (scanSAR) into terrain image data.
More specifically, SSP1 was developed for
processing data acquired by the Radarsat,
which is an Earth-observing SAR mission
led by the Canadian Space Administration.
SSP1 can be regarded as performing four
major functions; pointing refinement,
generation of processing parameters, SAR
processing, and post-SAR processing.
"Pointing refinement" denotes, in essence,
refinement of estimates of how far and in
what direction the radar apparatus was
looking when acquiring a given set of data.
Pointing refinement is based on estima-
tion of Doppler and range centroids, as
described previously in "Optimal Estima-
tion of Range and Doppler Centroid in
ScanSAR" (NPO-19519), NASA Tech Briefs,
Vol. 19, No. 12 (December 1995), page 82.
"Processing parameters” signifies mainly
Doppler-profile and mapping parameters

that express the relationships between (a)
three-dimensional coordinates of points
on Earth and (b) range and Doppler val-
ues of measurement data acquired from
those points. "SAR processing” denotes all
the processing involved in converting raw
scanSAR data sets into multilook, multi-
beam image data registered with along-
and acrosstrack coordinates. "Post-SAR
processing” includes averaging, normaliza-
tion, scaling, mapping from along/across-
track coordinates to standard map coordi-
nates, and resampling to produce low-res-
olution image data in the chosen map
coordinates.

This work was done by Michael Y. Jin of
Caltech for NASA's Jet Propulsion
Laboratory. For further information, access
the Technical Support Package (TSP) free on-
line at www.nasatech.com under the
Computer Software category, or circle no. 131
on the TSP Order Card in this issue to receive
a copy by mail (85 charge). NPO-19867

@/Software for Calibration of

Computer-Generated Images
NASA’s Jet Propulsion Laboratory, Pasadena, California

A software system provides for semiau-
tomated calibration of three-dimensional
computer-generated images (e.g., “virtual
reality” images) from digitized video
images of real scenes. Three-dimensional
graphic models are intermittently updat-
ed through this virtual-reality calibration,
which determines the camera calibration
parameters and object locations semiau-
tomatically by using model-based, edge-
matching computer-vision algorithms.
The algorithms utilize the known geomet-
ric-object models and their salient edges
and do not specifically require arrays of
accurately positioned vision targets.

www.nasatech.com

This software continues to undergo de-
velopment in an effort to extend telero-
botic capabilities beyond manually con-
trolled teleoperation to enable semiauto-
matic (supervisory) telerobotic perfor-
mance of such diverse tasks as nuclear-
waste remediation, mining, painting
bridges, and operating cranes. The soft-
ware implements the following:
1.an edge-based weighted-least-squares

algorithm for determining the posi-

tions and orientations of objects,

2.a robust matching algorithm for
removal of data outliers that would oth-
erwise degrade least-squares solutions,

NASA Tech Briefs, August 1997
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3.an algorithm that updates both the
video-camera calibration and the object
localization simultaneously to reduce
initial camera-calibration errors, and

4. semiautomatic intermittent model
update to increase the alignment preci-
sion as the mating part gets closer for
insertion.
An interface is provided to enable the

operator to intervene, by use of a mouse,

to align camera and object model posi-

tions, and to select and deselect model
and image edges interactively for removal
of false matches. Thus, the operator can
guide the automatic matching when nec-
essary. This calibration software has been
successfully utilized to demonstrate an
Orbital Replacement Unit (ORU) inser-
tion task, with a 1/4-in. and 1-1/2 degree
precision using two camera views.

This program was written by Won S.

Kim of Caltech for NASA’s Jet Propul-

sion Laboratory. For further information,
access the Technical Support Package
(TSP) free on-line at www.nasatech.com
under the Computer Software category, or
circle no. 152 on the TSP Order Card in
this issue to receive a copy by mail ($5
charge).

This software is available for commercial
licensing. Please contact Don Hart of the
California Institute of Technology at (818)
393-3425. Refer to NPO-20007.

€/ The DARE Software System

NASA's Jet Propulsion Laboratory, Pasadena, California

The Data Archival Retrieval Enhance-
ment (DARE) software system stores, cat-
alogs, retrieves, displays, and delivers mul-
timedia data via an intranet, using the
World Wide Web (WWW) clientserver
architecture. The data can be in the forms
of documents, engineering drawings,
photographs, videos, tables, scientific
numerical data, and software. DARE was
developed to enhance the preservation
and utilization of archives of information
pertaining to special weapons effects.
However, the software is readily adapted
to other domains; for example, a scientif-
ic and educational version called
“WebCat” was described in “Program

Organizes Data for the Internet” (NPO-
19830), NASA Tech Briefs, Vol. 20, No. 11
(November 1996), page 71. DARE pulls
information from various sources and
builds a computational environment for
searching and presentation of data via
familiar, consistent Hypertext Markup
Language (HTML) documents accessible
to users of WWW browser software. Once
users find data of interest, they may down-
load it or order it for delivery on various
physical media. Consistent with the
unique nature of its intended application,
DARE also controls access to all data on
the basis of classification, distribution
statements, caveats, and need-to-know.

This program was written by Carol Miller,
Ann Bernath, Oscar DeMartino, Susan Hess,
Krnisty Kawasaki, Rosana Borgen, David
Bernath, Keevin Fisher, Jason Hyon, James
Krueziger, Michael Martin, Patrick Murphy,
and Mark Takacs of Caltech for NASA’s Jet
Propulsion Laboratory. For further informa-
tion, access the Technical Support Package
(TSP) free on-line at wurw.nasatech.com under
the Computer Software category, or circle no.
153 on the TSP Order Card in this issue to
recetve a copy by mail ($5 charge).

This software is available for commercial
licensing. Please contact Don Hart of the
California Institute of Technology at (818)
393-3425. Refer to NPO-20034.
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¢ WinVN: Improved News-Reader Software

This program implements a visual, intuitive approach to communication via the Usenet.

John FE. Kennedy Space Center, Florida

Windows Visual Newsreader (Win
VN) is a user-friendly computer pro-
gram that facilitates communication
via the Usenet, which is a worldwide
distributed-“bulletin-board” network
that resides on millions of computers
linked by local-area networks and by
wide-area networks, including the
Internet. Users of the Usenet exchange
news and opinions by writing articles
and posting them on the network,
where they are transmitted automati-
cally to other interested users. In
Usenet news, articles are organized
into a hierarchy of newsgroups, which
are subject-matter and geographical
groups — approximately equivalent to
specialized magazines, journals, and
discussion groups.

WinVN is among the first Usenet
news-reader programs developed
specifically for the Microsoft Windows
operating system. Prior to WinVN, the
only such programs usable with
Windows were character-cell (DOS)-
based. Those programs did not pro-
vide for mouse-driven user interfaces.
Because those programs did not sup-
port the XOVER or REFERENCES
news-reader commands, they could
not handle heavy traffic and could not
cross-reference the traffic. Moreover,
because those programs were not
based on the Windows Socket stan-

dard, they were not compatible with
networking software from multiple
vendors.

Like other news-reader computer
programs, WinVN can be used to
select, view, write, sort, and print arti-
cles. Articles can be saved locally, cut
into the Windows clipboard, or for-
warded to other individuals via elec-
tronic mail. In comparison with other
news-reader software, WinVN imple-
ments a more visual and intuitive
approach to Usenet news. WinVN
enables the user to navigate easily
between newsgroups and articles by
means of a graphical, mouse-driven,
point-and-click interface. It enables the
simultaneous viewing of multiple arti-
cles. When used with multitasking
operating systems like Windows/NT,
WinVN can even provide for simultane-
ous connection to multiple news
SErvers.

In normal operation, WinVN gener-
ates three types of windows (see figure):
® The main window, which shows a list

of all newsgroups;
® One or more group windows, each of

which displays a list of the articles in

a newsgroup; and
® One or more article windows, each of

which displays an article.

Double-clicking on the name of a
newsgroup or article causes that item

9580 08/03 DAMIAN KRUGER
9585 08/03 Henry Spencer
9611 08/03 John Battcher
9619 0

force®.

damaged when the vehicle lifted off.

..... Some corrections... | checked with the failure analysis lab: the broken holddown bolt that |
g62( saw in their lab was damaged during a de-stack operation in the VAB (after roll back from a
9634 failed launch attempt). They could not get one of the nuts to loosen, so they “applied more

There was a separate case during a launch when the NSis detonated, the frangible nut blasted
apart, the pieces rebounded off the debris catcher (covering the nut/bolt/detonators), and some
or all of the pieces of the nut locked down on the bolt again. A portion of the aft SRB skirt was

-

The Graphical User Interface of WinVN includes three types of windows, each at a different level of

a hierarchical classification of articles.
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to be displayed in a separate window.
For writing an article, WinVN displays a
posting window.

The provision of the REFERENCES
header makes WinVN the first
Windows-based news-reader computer
program to support threading: In this
special context, “threading” denotes a
method for grouping together, recon-
structing, and tracking articles (equiva-
lently discussions). WinVN can sort
articles by thread, author, subject, and
other characteristics. With threading,
multiple discussions can take place
simultaneously within a newsgroup,
and the software tracks which respons-
es go with which discussions. WinVN
also provides options for marking,
retrieving, and referring to both
unread and previously read articles.

The provision of the XOVER com-
mand makes WinVN the first windows-
based news-reader computer program
to take advantage of server-maintained
directories of articles. This feature
accelerates access by a factor of more
than 10. WinVN was also the first
Windows-based news-reader software to
support the posting and decoding of
graphical images.

WinVN is in the public domain. It is
available in compiled 16- and 32-bit
binary versions or in source form.
English and Japanese versions are avail-
able, and versions in other languages
(including French, German, and
Russian) are undergoing development.
The latest versions for both Windows
and Windows/NT are available free of
charge via anonymous FTP from
FTP.KSC.NASA.GOV in the directory
[pub.win3.winvn]. Questions can be
sent to the developers via the mailing
list “winvn@etitan.ksc.nasa.gov” and
anyone who wishes to join the list of
developers can send an electronic-mail
message to majordomo@news.ksc.
nasa.gov with the words “subscribe
winvn” in the body of the message.

This work was done by Samuel M.
Rushing and James M. Dumoulin of
Kennedy Space Center, John S. Cooper of
Fineline Software, Inc., and Mark Riordan
of Michigan State University. For further
information, access the Technical Support
Package (TSP) free on-line at www.
nasatech.com under the Mathematics and
Information Sciences category, or circle no.
116 on the TSP Order Card in this issue to
receive a copy by mail ($5 charge).
KSC-11767
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These won’t save you time or money...
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pfmndes immediate producté
ivity and saves prototyping
dollars is very hard to find.
With our line of fully inte-

grated BEM electromagnetic
simulation software, we can
help.

Each of our packages is
designed around three basic
principles; advanced technol-
ogy, productivity and excep-
tional customer service.

B-Field Bands: Periodic condition
on a magnetic clutch for arbitrary
rotor position.

Advanced Technology

“I have analyzed literally hun-
dreds of linear and non-linear
electromechanical devices
with IES software. It has
become an invaluable tool to
me, as it's so much easier to
work with than FEM software.
Unlike FEM, BEM software
does not necessitate any re-
griding of the problem when
one medium is being rotated
or translated with respect to
another, which results in a
significant time saving.”

Dr. Kent Davey
American Maglev
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Progressive features like our
automatic/adaptive boundary
element refinement, relative
error detection, 3D symmetry
conditions and a consistent
graphic interface give you the
most advanced programs
available anywhere.

Torque vs. position curves for
optimal motor design are readily

calculated.

Productivity

“IES BEM programs have con-

sistently outperformed the
seven FEM packages | have
evaluated in the past few
years. The operator interface
of IES programs allows for
immediate productivity, where

(Np@RES)
30
|

LN

(5
intt

there is a significant learning
curve involved in all FEM
packages.”

Nicholas F. Campagna

Consultant

We have set up sample prob-
lems for you to work through
along with databases of
solved problems comparable
to conventional industry-spe-
cific needs. Shorten the steps
to your solution with IGES or
DXF geometry translators and
parametric definitions.

Customer Service

“IES has consistently impres-

sed us with their speed of

response and strong commit-
ment to work with us on
unique problems,”

Jim Aydelotte
Dynacast Magnetics

On-line help, full technical
support and two complete
program enhancements each
year keep you on the cutting
edge of CAE design and
analysis.

Load a single diskette or tape
onto your PC or workstation.
Within one day you will begin
working on your own prob-
lems. In just a week, even the
most sophisticated 3D design
solutions are yours. We give
you our word. And so have our
customers.

Use BEM to solve non-linear

eddy current problems.

Call today for your 30-day no-charge
software evaluation.

INTEGRATED
ENGINEERING SOFTWARE

TEL: (204) 632-5636 FAX: (204) 633-7780
e-mail: info@integrated.mb.ca

For More information Circle No. 644



@ Graphics and Simulation

National Instruments, Aus-
tin, TX, has introduced
Version 4.1 of LabVIEW
graphical instrumentation
software that features DAQ
Wizards, which streamline

data acquisition develop-
ment through automatic
program generation. Users
describe measurement
connections and the soft-
ware generates a program
in G source code that meets those specifications.

Other enhancements include automated links to LabVIEW sites on
the World Wide Web and OLE automation interface for automated
report generation via HiIQ® for Windows 95/NT. It is available for
Windows 95/NT/3.1, Macintosh/Power Macintosh, SUN
SPARCstations, Hewlett-Packard workstations, and Concurrent
Computer real-time systems. DAQ Wizards are available only on
Windows platforms. Pricing starts at $995.

For More Information Circle No. 744

Version 3.0 of DFE
(Data Front End) rap-
id prototyping soft-
ware for the SGI work-
station platform from
Cubital America, Troy,
MI, incorporates Cure
algorithms into the
Academy package with
a graphical user inter-
face. Enhanced user
control over positive
and negative volumes
is provided, and a Batch Mode option allows users to preslice the
entire job, or portions of it, prior to run time.

Tools for viewing models in the graphics applications Academy and
Show are offered. Other enhancements include maintaining the cor-
responding scale between top, front, side, and isometric views; inter-
active view rotate; translucency; true clipping; and icon separation
between display mode and type or cast modes.

For More Information Circle No. 739

AMPredictor Signal Integrity An-
alyzer from AMP, Harrisburg, PA, is
a signal integrity simulation soft-
ware suite that is used to identify
and correct signal integrity prob-
lems in high-speed digital designs.
It integrates printed circuit, con-
nector, net, and power design areas
with simulation and parameter
extraction tools. The program
allows analysis of millivolt drops in
the power and ground planes to

ensure adequate noise margins.

Users can build a printed circuit board stackup, define connector
pinouts and what they connect to, create a net topology, and convert
IBIS model files into SPICE files. A field solver extracts transmission
line electrical parameters from these definitions and the AMPSPICE
circuit simulator simulates the resulting information, converting it to
waveforms for analysis. It operates under Windows 95 or NT 4.0 and
is priced at $8,500 for a single-user license.

For More Information Circle No. 736

Cimatron, Burlington,
ON, Canada, offers Re-
Enge Version 2.0 re-
verse engineering soft-
ware module that im-
ports digitized data into
the Cimatronit
CAD/CAM environment
to create CAD models.
Users can create designs
or molds from raw data

R R )

scanned from design
mockups, existing parts, or molds. Smooth surfaces are created
from the data, and can be edited or combined with computer-gen-
erated elements.

The program reads an unlimited number of scanned data points
from sources such as ASCII, CMM, or custom data formats. Point
data can be sectioned, segmented into regions, split into lines for
automatic fitting, or projected onto planes. The software enables
stereo lithography surfaces to be produced directly from point data.

For More Information Circle No. 738

Working Model, a Div. of
Knowledge Revolution, San
Mateo, CA, has announced
Working Model® 3D 2.0 mod-
eling, simulation, and analysis
software, which includes a new
object manager that enables
users to quickly edit, organize,
and manage various assembly
objects. It supports OpenGL
and provides a seamless inter-
face with Autodesk Mechanical
Desktop®, SolidWorks™, and
Solid Edge™ CAD software.
The program offers 3D joints and constraints such as motors, actu-
ators, springs, rods, and ropes, enabling users to model complex 3D
mechanisms. It features automatic collision detection, which simu-

lates how objects interact, slide, and collide. The new release enables
users to model sub-assemblies with an enhanced version of Working
Model Automatic Constraint Mapping™ (ACM) technology.

For More Information Circle No. 742

Adaptive Research,
Santa Monica, CA,
has introduced ver-
sion 3.0 of CFD2000
fluid dynamics mod-
eling software that
operates on Windows
95/NT and UNIX
platforms. The soft-
ware features ad-
vanced CAD interop-
erability, automat-

TEIRY

(it

ed mesh generation
and geometry manipulation tools, and finite-rate chemistry modeling.

The program also offers CVD modeling, two-phase flow modeling,
and advanced visualization capabilities.

For More Information Circle No. 735
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You can cut a lot of metal, or you can
design and test with Working Model.

We are proud to
introduce Working

CAD Model

Fast “run-analyze-
refine”cycle helps you
optimize designs before
you build physical
prototypes.

Waorking Model
bandles all contacts,
collisions, and frictions,
and puts you in
complete control of the
simulation
environment.

Model 3D v2.0.
Speed bas been
increased by over 10
times.

wessvswanisl 4

¢ \ ' 1D

s
Analyze your latest
design by measuring
forces (like torque,
acceleration, etc.)
that act on any part
of your simulation.

<) Waorking Model
Simulate non-linear
or user events using a
built-in equation
language.

Subway Door Mechanism
Modeled by Sean Taffert
Vapor Canada Inc., Quebec, Canada

Final product
functions as designed.”

The Motion Simulation Standard for Windows/NT

Most engineers build physical rather than computer
prototypes. We don't blame them. Computer simulation
can actually slow down the design process if the software
isn’t up to the task. Doing functional tests on a computer
requires software that is accurate, reliable, and easy to use.

Working Model saves you time and money right out
of the box. You'll notice it in the details; the clean, one-
step installer makes getting up and running a breeze; the
industry's most advanced motion simulation engine
automatically handles collisions, contact, and friction;
and Working Model's innovative user interface makes
computer simulation accessible to even the occasional user.

e ] e
ALL 9%
ettt STAR
*

* subway photo simulation

Working Model s used by thousands of engineers to design manufacturing floor robotics; material handling

equipment; medical cquipment, motorcycle and race car components, mountain and road bicycles; office equip
ment; packaging machinery; pool deaning equipment; potato picker equipment; power tools; printing machinery;
projectors; rail cars; restraint systems; robotics; rovers for asteroid exploration; satellite solar array; ski bindings;

space shuttle parachute deployment; space shuttle robotics; subway door mechanisms; surgical equipment; suspen
sion systems; switches

You can design in your preferred environment with
seamless interfaces to SolidWorks™, Intergraph Solid
Edge™, and Autodesk Mechanical Desktop™. Automatic
Constraint Mapping™ technology expands your CAD
assembly into a functioning Working Model.

This is why Working Model has been recognized
with two of the most prestigious awards in the mechanical
CAD/CAE industry: “Product of the Year” from both Design
News and NASA Tech Briefs.

For a demo or for your local dealer call 800-766-6615
Or contact us at www.workingmodel.com

Working Model |* 22"

Working Model, Inc.

A Division of Knowledge Revolution
66 Bovet Road, Suite 200

San Mateo, CA 94402

Working Model® and Automatic Constraint
Mapping™ are trademarks of Knowledge Revolution
All otber trademarks are property of their respective
bolders. ©1997 Working Model, Inc.

For More Information Circle No. 527



Electronic Components

and Circuits

@ Gas-Sensor Test Chip

Polymer films can be tested to determine their chemiresistive characteristics.
NASA’s Jet Propulsion Laboratory, Pasadena, California

A small printed-circuit chip has been
devised for measuring chemiresistive
properties of polymer films that are
candidates for use in the transducer
elements of miniature electronic gas-
sensor circuits. Gas-sensing transducers
of this type are called “chemiresistors”
or “chemoresistors” and have been
described in a number of prior articles
in NASA Tech Briefs, including “Gas-
Sensing Flip-Flop Circuits” (NPO-
19389), Vol. 19, No. 9 (September
1995), page 48 and “Electronic ‘Noses’
Made From Conductive Polymeric
Films” (NPO-19537), Vol. 21, No. 7
(July 1997), page 60.

The chip is a cofired alumina sub-
strate 24 mm long and 10 mm wide,
with screen-printed gold contact pads,
conductor lines, and electrode struc-
tures with comb and U-bend configura-
tions. The minimum width of conduc-
tor lines and spaces is 125 pm.
Altogether, the chip contains 11 elec-
trode structures, making it possible to
test different polymer films and/or
multiple film specimens of the same
polymer. In addition, the chip contains
three electrical heaters for use in exert-
ing temperature control over the poly-
merization of the films. Eighteen con-
tact pins located on one edge of the
chip provide access to the 11 test struc-
tures and heaters.

The design of the chip reflects a
requirement to be able to test polymer
films that cannot be patterned after
deposition: the electrode structures
provide the required test patterns.
These patterns are such that the mea-
surements taken with them yield data
on sheet resistance, surface conduc-
tion, anisotropy of conduction,
nonuniformity, and contact resistance
for each film specimen.

The figure illustrates the measure-
ment circuitry used in conjunction
with the test chip. The circuitry
includes a multiplexer that sequential-
ly selects, and makes electrical connec-
tions to, each of the electrode struc-
tures for measurement of the resis-
tances of the chemiresistors. During
such a measurement, all chemiresistors
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Gas-Sensor Test Chip

External Test Circuitry

Multiplexer

B
N

Chemiresistors

N

7
A

Peripheral
\Resistors

The Gas-Sensor Test Chip contains patterned electrodes and contacts for chemiresistive polymer films
deposited on its surface. The chemiresistors are connected to external test circuitry for measurement

of their electrical resistances.

except the one selected for measure-
ment are grounded. The selected
chemiresistor is placed in the feedback
loop of an operational-amplifier circuit
that drives a constant current through
the chemiresistor. The output of the
operational-amplifier circuit is a volt-
age indicative of the resistance of the
chemiresistor. Changes in resistance as
small as parts per million can be mea-
sured in this way.

This work was done by Martin Buehler
of Caltech for NASA’s Jet Propulsion
Laboratory. For further information,
access the Technical Support Package
(TSP) free on-line at www.nasatech.com
under the Electronic Components and

www.nasatech.com

Circuits category, or circle no. 115 on the
TSP Order Card in this issue to receive a
copy by mail ($5 charge).

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

Larry Gilbert, Director

Technology Transfer

California Institute of Technology

Mail Code 315 - 6

Pasadena, CA 91125

(818) 395-3288

Refer to NPO-19781, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.
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What Is Boundless

PROFESSIONAL EDITION

TechOptimizer Professional Edition is the
only software product that assists you in the
conceptual stage of design. This product offers you
a systematic approach for thinking outside the box
and generating new solutions without compromise. AL
TechOptimizer Professional Edition helps you = =
out-think your competition by guiding your thought
process. This unigue software tool helps you to
correctly state and solve your problems across many
o fields of engineering.

Best New Product  TEChOptimizer Professional Edition allows you to:

= Speed the development of new products/processes

= Avoid expensive errors in the early stages of design

; = Enhance inventive ideas by expanding your Machine
Nosorr knowledge-base
ConexTa 2 2 Software That Invents™

Call about our FREE seminars and FREE Demo Disk!
800-595-5500 www.invention- machlne com

ademarks and registered trademarks include Invention Machine, Software That Invents, and TechOptimizer.

For More Information Circle No. 639



Q Dicke Radiometer Waveguide Switch Actuated by a Voice Coil

Some limitations of traditional Dicke switches are overcome.
NASA’s Jet Propulsion Laboratory, Pasadena, California

An improved mechanical waveguide
switch has been developed for use in a
high performance, broadband microwave
radiometer to switch between a reference
load and antenna at a repetition rate of 5
Hz. Switches for this purpose are called
“Dicke” switches. Heretofore, various
electronic and mechanical Dicke switches
have been used. Electronic Dicke switches
offer high switching speeds and long
operating lifetimes but poor radiofre-
quency (RF) performance as character-
ized in terms of insertion loss, bandwidth,
isolation, and return loss in the desired
signal frequency range of 18 to 26 GHz.
Mechanical Dicke switches have been lim-
ited in operating lifetime, reliability, and
switching speed.

The design of the present Dicke switch
overcomes some of the traditional
mechanical switch limitations. In this
switch, there are no sliding or contacting
surfaces to wear out. The design takes
advantage of established loudspeaker-
voice-coil technology to achieve rapid
response and long life.

In its RF aspect, the present Dicke
switch is based on common waveguide
vane attenuators, which, heretofore, have
been used in fine-tuning of microwave cir-
cuits. For the present application, the
attenuator serves as an efficient, well-
matched single-pole-single-throw RF
switch. The attenuator is rapidly switched
by a voice-oil actuator between the high
and low attenuation limits. The attenua-
tor vane provides the reference load (i.e.,
the “black-body” temperature reference)
needed by the radiometer.

The switch (see figure) is an assembly
that includes a slotted waveguide and an
actuator subassembly that moves the vane
in and out of the waveguide through the
slots. The moving structure within the
actuator subassembly includes a thin-
walled fiberglass tube filled with expand-
ed polystyrene. The vane is attached to
one end of the tube, and the loudspeaker
voice coil is wound around the other end.

The outer part of the actuator sub-
assembly holds a speaker magnet at one
end, two loudspeaker spiders in the mid-
dle, and the slotted waveguide at the other
end. The tube is approximately 4 in. (= 10
cm) long, so that (1) the stance between
the two spiders provides sufficient
mechanical advantage to guide the tube
along a straight line, and (2) the vane is
thermally insulated from the voice coil.
The latter requirement is important since
the physical temperature of the vane ele-
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Voice-Coil

Actuator Tube

Vane
(Attenuator Element)

Dicke Switch Performance

Passband 18 to 26 GHz
Insertion Loss (On) >-0.3dB
Insertion Loss Repeatability < 0.00015 dB
Isolation (Off) <-45dB
Return Loss (Both Modes) <-40dB
Settling Time ~5ms

Radiometric Self-Heating of
Reference Load @ 5-Hz Switching <0.03K

Slot (One of Two)

Vane in Waveguide
(Low-Attenuation
or "On" Position)

Vane in Waveguide
(Low-Attenuation
or "Off* Position)

A Loudspeaker Voice Coil is used to stroke a vane into, then out of a waveguide to switch between
high attenuation (“off”) and low attenuation (“on").

ment is the reference for the radiometer.

A stroke of about 1/4 in. (= 6 mm) is
needed to move the vane into and out of
the waveguide, which is of a standard size
known in the microwave industry as “WR-
42.” (If one were to use a waveguide of dif-
ferent size, it could be necessary to scale
the stroke accordingly.) The slot on the
side of the waveguide opposite the actua-
tor subassembly allows the vane to pro-
trude: this feature is needed to accommo-
date the overshoot and backlash of the
actuator.

The electronic circuitry for driving the
voice coil includes a regulated voltage
source that can be switched between posi-
tive and negative polarities to move the
vane to either of two extreme positions.
Switching speed is further enhanced by

www.nasatech.com

adding accelerating and decelerating
pulses to the driver waveform. As tested
on a prototype unit, switching speeds as
fast as 2 ms have been demonstrated. In
practice, however, excess heat and vibra-
tion dictate a nominal switching speed of
about 5 ms. At such a speed, and when
continuously switching at 5 Hz, the excess
heat produced at the vane element is less
than 0.03°C in the prototype unit.

This work was done by Alan B. Tanner of
Caltech for NASA’s Jet Propulsion
Laboratory. For further information, access
the Technical Support Package (TSP) free on-
line at wuww.nasatech.com under the Electronic
Components and Circuits category, or circle no.
111 on the TSP Order Card in this issue to
receive a copy by mail ($5 charge).
NPO-20056
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Revolutionary Industrial Grade PC

Designed for PC Based Instrumentation

World’s Fastest Data Acquisition Systems for PCI and ISA Bus
GagePC 580

¢ Front Access for all
Connectors

¢ Built-In 10” Color Monitor

¢+ Rugged, Industrial Grade
Chassis

+ 19” Rackmount Option

¢ 350 Watt, High Qualtiy
Power Supply

¢ 200 CFM Forced Air
Convection

GagePC Configuration 100 -

¢ 4 channel, 12 Bit 100 MSPS A/D Scope System
(4 board CS8012A Master/Slave System)

GagePC Configuration 101

¢ 2 channel, 500 MSPS A/D Scope System with
data throughput rates of 100 MB/s
(2 board CS8500/PCI Master/Slave System)

GagePC Configuration 102
¢ 5 channel, 250 MSPS One Shot

A/D Scope System
(5 board, CS2125 Master/Slave System)

Many other system configurations available

GaGa

GAGE APPLIED SCIENCES (U.S.) INC.
1233 Shelburne Road, Suite 400

South Burlington, VT 05403

Tel: 1-800-567-4243

S . Call 1-800-567-GAGE

web site: http://www.gage-applied.com P
Ask for extension 3406

From Outside the U.S. contact, Gage Applied Sciences Inc., 5610 Bois Franc, Montreal, QC, Canada, H4S 1A9 Tel: 514-337-6893 Fax: 514-337-9844
For More Information Circle No. 532



Electronic Systems

© Compact Instrumentation Package for Remote Medical Diagnosis

Portable, integrated instruments could bring benefits of medical expertise to remote places.

Lyndon B. Johnson Space Center, Houston, Texas

The telemedicine instrumentation
pack (TIP) contains equipment for
generating video, audio, and digital
data signals for remote diagnosis of
medical problems. With little or no

training, people on a space station, oil
rig, remote farm, or disaster site, for
example, can use the equipment in the
suitcase-sized pack to provide distant
physicians with the information they
need to advise on treatment.

A video camera captures
images of the eyes, ears,
nose, throat, and skin. A
fiber-optic light source illu-
minates the required areas.
An electronic stethoscope
acquires heart, lung, and
bowel sounds. Additional
instruments acquire electro-
cardiograms, blood-pressure
readings, and pulse-oxime-
try data. The images,
sounds, and data are moni-
tored locally on a flat-panel
display and headphones (or
loudspeaker) and are trans-
mitted to remote experts by
a telephone or radio link.

The TIP is compact and
lightweight. It is designed to
consume low power. The
prototype TIP is powered
from an ordinary 110-Vac

The TIP contains instruments needed for a remote physical
examination. To save space and weight, the same video cam-
era is used with a variety of lenses, the video monitor is a flat-
panel display device, and all instruments share a common

power supply.

outlet. The cost of reproduc-
ing the prototype would be
about $30,000 (1995 prices).

In a demonstration, a nurse

in a small family-medicine clinic in rural
Texas examined patients with the
telemedicine instrumentation pack.
Signals were carried by telephone lines
to specialists in otolaryngology, derma-
tology, and ophthalmology in Galveston,
30 miles (50 km) away. People at the two
sites carried out a two-way, real-time
medical consultation.

This work was done by Roger D. Billica
of Johnson Space Center and Scott C.
Simmons, John R. Pohl, Terrell M. Guess,
and Douglas A. Rushing of KRUG Life
Sciences. For further information, access
the Technical Support Package (TSP) free
on-line at www.nasatech.com under the
Electronic Systems category, or circle no.
127 on the TSP Order Card in this issue to
receive a copy by mail ($5 charge).

Title to this invention has been waived
under the provisions of the National
Aeronautics and Space Act {42 U.S.C.
2457(f)], to KRUG Life Sciences. Inquiries
concerning licenses for its commercial devel-
opment should be addressed to:

KRUG Life Sciences

ATTN: Richard Markle

1290 Hercules Drive, Suite 120

Houston, TX 77058

Refer to MSC-22624, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.

& Digital Receiver for Mobile Use in an Urban Environment
This receiver is designed to function in the presence of multipath signal propagation.
NASA's Jet Propulsion Laboratory, Pasadena, California

The Direct Broadcast Satellite-Radio
(DBS-R) receiver is being developed
for use in receiving digital audio and
ancillary data signals transmitted in
quaternary phase-shift keying (QPSK)
from a satellite in orbit around the
Earth and retransmitted from repeater
stations in an urban area (see Figure
1). The DBS-R receiver is a flexible sys-
tem that incorporates features that
enable it to function indoors, outdoors,
or in a moving vehicle in the presence
of the multipath propagation charac-
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teristic of an urban environment.

The multipath characteristic poses a
major design problem: The signals
rebroadcast from multiple repeater sta-
tions and reflected from various mov-
ing and stationary objects all contain
the same information but arrive at the
receiver at different strengths, differ-
ent delays, and different Doppler and
phase shifts. Differences between the
delays of two arriving signals can some-
times equal or exceed a symbol period,
giving rise to intersymbol interference.

www.nasatech.com

For purposes of mathematical model-
ing, the signal arriving from each
repeater station can be treated as hav-
ing been smeared out to form a combi-
nation of signals with Rayleigh fading
statistics.

The receiver (see Figure 2) uses con-
catenated coding and interleaving to
correct errors and mitigate loss of sig-
nal, and an equalizer to synchronize
multiple received signals. The major
building blocks of the receiver are (1)
a QPSK demodulator, (2) a lattice pre-

NASA Tech Briefs, August 1997



Backup 64 GB An Hour To The

Strongest Tape Ever Made

Let's face it, your backup is only as good as your tape. And all the performance
in the world won't get your data back if your tape is weak or dirty. Fortunately,
there's no need to compromise. The CY-8000 is the safest, the most 4 _

reliable, and the fastest 8mm tape drive on the market. b He
The CY-8000 uses Advanced Metal Evaporated media, a "Lcm o

100% cobalt, 2-layer tape that features a diamond-like coating for e
exceptional durability. And it's the only 8mm drive with a built-in head cleaner
to keep the tape path free of contaminants, further ensuring data integrity and
virtually eliminating the time and expense associated with cleaning kits.
In addition to superior design, the CY-8000 offers unbeatable performance. Able
to store 25 GB at 3 MBS, uncompressed, you can achieve up to 125 GB at 9 MBS
with optional data compression. With 257% more capacity and 500%
greater speed” than industry standard 8mm drives, the CY-8000 can
backup faster to fewer tapes.
o oL e For maximum flexibility, our exclusive Advanced SCSI
dainas e Processor option provides five recording modes — striping,
mirroring, cascade, independent, and offline copy/verify. So you can
easily make duplicate tapes for off-site storage or data exchange, build fault
tolerance, or simply maximize performance to accomplish bigger backups in
less time. With the Advanced SCSI Processor, you've got a complete data
storage management tool.
Available in a single or multi-drive desktop, rack mount, or library ‘“f:‘j’:;‘;‘g“

configuration, the CY-8000 is scalable to 15.75 terabytes. If you need to  126iapes st
ensure the safety of your company's critical data, don't trust anything less.

* Uncompressed; CY-8000 performance advantages (757) 833'9000

are even more impressive with data compression. F o= Fizr i N E ‘I' I C S

111 Cybernetics Way ® Yorktown, VA 23693 ® Fax (757) 833-9300
NTB 8/97




dictive decision-feedback equalizer, (3)
a deinterleaver, and (4) Viterbi and
Reed-Solomon decoders. The receiver
operates in open- or closed-loop mode,
depending on whether it does or does
not, respectively, detect multipath
propagation. In the open-loop (multi-
path) mode, the numerically con-
trolled oscillators (NCOs) in the carri-
er- and symbol-synchronizing loops are
initialized and updated by use of esti-
mated or predicted carrier frequency
and symbol rate. In the closed-loop (no
multipath) mode, the tracking loops in
the receiver are closed, and the equal-
izer is bypassed.

The equalizer utilizes a training
sequence as one of its inputs for adjust-
ing its coefficients. A frame sync code is
used for resolving the QPSK in-phase
(I) and quadrature (Q) ambiguity, syn-
chronizing frames in the deinterleaver
and Reed-Solomon decoder, and deter-
mining the presence of multipath
propagation. Computational simula-
tions of the performance of the receiv-
er have been carried out for some test
cases involving both channels with
additive-white-Gaussian-noise and mul-
tipath-Rayleigh channels. The results
of the simulations show that the per-

formance of the receiver in a multipath
Rayleigh channel is significantly im-
proved by use of equalization, and that
fractional-symbol equalization offers a
performance advantage over full-sym-
bol equalization.

This work was done by John Gevargiz,
David Bell, Leon Truong, Arvydas
Vaisnys, Krisjani Suwitra, and Paul

Henson of Caltech for NASA’s Jet
Propulsion Laboratory. For further
information, access the Technical Support
Package (TSP) free on-line at www.
nasatech.com under the Electronic Systems
category, or circle no. 120 on the TSP
Order Card in this issue to receive a copy by
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Figure 1. A Mobile Radio Receiver in an urban environment encounters multipath propagation of sig-

nals from multiple repeater stations.
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Figure 2. The DBS-R Receiver is a flexible system designed to function in the multipath environment, with a capability for equalization (including syn-
chronization) of multiple simultaneously received signals.
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Narrow-Band Optical Filters Made by Spectral Hole Burning
Pass wavelength(s) could be chosen at will.
NASA’s Jet Propulsion Laboratory, Pasadena, California

Spectral hole burning would be used,
according to a proposal, to make opti-
cal filters with tailorable pass bands that
could be made very narrow. The pro-
posed filters could be useful for reject-
ing background light in diverse applica-
tions, including spectroscopy, remote
sensing, optical communications, and
lidar.

Currently available optical filters
based, variously, on birefringence and
interference can be tailored to desired
pass wavelengths, but in a typical case,
the pass band cannot be made narrow-
er than some tens of angstroms. Also
currently available are atomic-reso-
nance filters, which offer typical band-
width of a small fraction of an
angstrom, but the pass wavelengths are
not tailorable because they are limited
to wavelengths that correspond to a few
discrete transitions between electron-
energy levels in the atoms in question.
The proposed filters would combine
the tailorability of interference- and
birefringence-based filters with capabil-
ity for narrow bandwidth of atomic-res-
onance filters.

Spectral hole burning is so named
because it involves exposure of an ini-
tially opaque photo-bleachable material
(a saturable absorber) to intense illumi-
nation to create a region of transparen-
cy in part of the spectrum (a “spectral
hole”). Photo-bleaching is highly sensi-
tive to changes in wavelength; each hole
is transparent only to light of the same
wavelength that created it. Thus, one
could use a very-narrow-bandwidth,
finely tunable laser to create a hole with
a pass band at a desired wavelength (see
figure), and the spectral width of the
hole would be determined by the spec-
tral width of the laser beam. Unlike a fil-
ter based on interference and/or bire-
fringence, a filter made by spectral hole
burning could have a field of view
almost as wide as a hemisphere. It
should be possible to create multiple
holes with pass bands at different wave-
lengths in the same filter substrate.
Once the hole had been created, the
laser would no longer be needed.

Lasers suitable for this purpose
include dye lasers and optical paramet-
ric oscillators that produce fundamen-
tal-frequency and harmonic radiation at
wavelengths from 0.2 to more than 4
pm. Candidate spectral-hole-burning

10 K to obtain long-lasting spectral
holes, but researchers are attempting to
identify spectral-hole-burning materials
that can function as such at higher tem-
peratures. Higher-temperature spectral-
hole-burning materials are also sought

materials include polymers [poly- for use in optical data-storage devices.
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E
LS £ Wavelength
Tunable Laser  |— >l
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Spectral Hole Burning is a proposed technique for making a narrow-band optical filter in a photo-
bleachable material. By use of the translation stage, the filter substrate could be stepped to different
positions while the laser was stepped to different wavelengths. One could thus make a series of filter
holes. The spectral and spatial width of each hole would be essentially the same as those of the laser

beam used to create it.

styrene, poly(methyl methacrylate),
polyvinyl alcohol, polyethylene, and
others] doped with organic photo-
chemicals. The homogeneous linewidth
of a given material at low temperature is
a factor in determining the ultimate
minimum bandwidth achievable in a fil-
ter made of that material. Most photo-
bleaching materials available today
must be cooled to temperatures below

www.nasatech.com

This work was done by Hamid Hemmati
of Caltech for NASA’s Jet Propulsion
Laboratory. For further information, access
the Technical Support Package (TSP) free
on-line at www.nasatech.com under the
Physical Sciences category, or circle no. 103
on the TSP Order card in this issue to receive
a copy by mail ($5 charge).
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Miniature Gas-Chromatograph/Mass-Spectrometer

Quantitative analysis by GC/MS would no longer be restricted to laboratory settings.
NASA’s Jet Propulsion Laboratory, Pasadena, California

The micro-gas chromatograph mass
spectrometer p-GCMS (see figure) is a
proposed hand-held instrument that
could be carried into the field to mea-
sure the concentrations of volatile
compounds (e.g., pollutant gases) in
air, water, soil, industrial environ-
ments, and other environments not
conducive to laboratory analysis. As its
full name suggests, the p-GCMS would
comprise a highly miniaturized com-
bination of the much larger, much
heavier, and nonportable laboratory
instrumentation customarily used to
perform quantitative analysis by gas
chromatography and mass spectrome-
try (GC/MS). Of course, by virtue of
its microminiaturization, the p-GCMS
would also consume much less power
than does a conventional laboratory
GC/MS apparatus.

A sample of the gas to be analyzed
would enter the p-GCMS via a sample-
loop-and-injection system fabricated
on a silicon chip by micromachining.
The miniaturization of the GC portion
of the proposed instrument would be
made possible by the development of a
microbore capillary column (length 2
to 3 m, inside diameter < 50 pm) in
place of the conventional GC column.
Molecules eluting from the GC col-
umn would be ionized as they entered
the mass spectrometer. The column
would lead directly into the ion
source, so that there would be no dead
volume in the column. The shortness
of the column would result in a short
analysis time.

The effluent gas flow in the micro-
bore capillary column would be 0.02
to 0.05 atm-cm’/min (3% 107° to 8 x
107 Pa-ms/s) — of the order of 1/100
that of a typical conventional GC gas
flow. Thus, the size, weight, and power
of the vacuum pump in the p-GCMS
could be much less than those of the
vacuum pump in a conventional labo-
ratory GC/MS apparatus. In addition,
microbore columns are particularly
suitable for instruments like this one
because they offer high separation
efficiency.

The mass-spectral peaks of the mol-
ecules eluting from the column would
be narrow and closely spaced; this
gives rise to a severe design require-
ment in that it would be necessary to
acquire mass-spectral measurement
data at a high rate in order to charac-
terize these peaks. To satisfy the high-
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data-rate requirement, an array detec-
tor at the focal plane of the mass spec-
trometer would measure the mass-
spectral peaks of ions of different
masses simultaneously. This design
concept would make it possible to uti-
lize all of the mass spectral signal with
100-percent duty cycle, whereas a typi-
cal conventional scanning mass spec-
trometer utilizes less than 1 percent of
its signal output.

would comprise a microchannel-plate
electron multiplier backed by an array
of metal anode strips with a pitch of 25
pm. The array would be fabricated on
a silicon chip. Also included on the
chip would be a charge-pulse-sensor
circuit, a pulse-counter circuit, and
control and interface circuitry for
each anode in the array. The electrons
exiting the channels of the microchan-
nel plate can also be detected with a

lu’w‘mi'ﬂyr_‘

The p-GCMS would be a highly miniaturized instrument that would perform the functions of a con-
ventional GUMS apparatus that typically comprises several much larger, heavier pieces of equipment

that consume much more power.

In the MS portion of the instru-
ment, advanced magnetic materials
would be exploited in the design of a
novel magnetic deflection sector
much smaller than that of a conven-
tional mass spectrometer: The mag-
netic field would be supplied by a per-
manent magnet fabricated from a
Nd/B/Fe alloy that has an energy
product about 10 times that of a com-
monly used Al/Ni/Co permanent-
magnet alloy. The yoke and pole
pieces would be made of a high-per-
meability Fe/V/Co alloy. The perma-
nent magnet and pole pieces would be
shaped and dimensioned in a modi-
fied Dempster geometry in which the
magnetic field in the focal plane
would be configured, in relation to the
focal plane, to enable operation of the
array detector in the focal plane. The
overall dimensions of the mass spec-
trometer would be only 2.9 by 1.8 by
0.6 in. (7.4 by 4.6 by 1.5 cm) and its
mass would be only 250 g. The focal
plane would be about 1 in. (about 2.5
cm) long. The mass range would be 2
to 200 daltons covered in steps.

The ions separated along the focal
plane of the mass spectrometer would
impinge on the array detector, which

www.nasatech.com

photodiode or charge-coupled-device
(CCD) array. For this method, the
electrons first will impinge on a phos-
phor-coated fiber-optic plate where
photon images of the ions/electrons
are generated by phosphorescence.

This work was done by Mahadeva P.
Sinha of Caltech for NASA’s Jet Propul-
sion Laboratory. For further informa-
tion, access the Technical Support Package
(TSP) free on-line at www.nasatech.com
under the Physical Sciences category, or cir-
cle no. 104 on the TSP Order card in this
issue to receive a copy by mail ($5 charge).

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:

Larry Gilbert, Director

Technology Transfer

California Institute of Technology

Mail Code 315 - 6

Pasadena, CA 91125

(818) 395-3288

Refer to NPO-19536, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.
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Dual Cooling of a Pressure Probe

Evaporation and discharge of coolant are exploited to enhance cooling

and decrease size.

Lewis Research Center, Cleveland, Ohio

An improved design for a probe that
measures pressure in a flowing hot
fluid provides for two flows of coolant
liquid; (1) a primary flow that cools the
pressure-transducer jacket and (2) a
secondary flow that cools the probe
inlet, through which the pressure is
communicated from the hot fluid to
the pressure transducer. Both flows are

discharged into the flowing hot fluid.
Active cooling is necessary when the
temperature of the fluid to be probed
exceeds the maximum operating tem-
perature of the pressure transducer. A
probe of older design includes a
coolant supply line and a coolant
return line (both contained within the
probe stem), plus a cooling jacket for
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the transducer. Because of the need to
loop the coolant through the probe,
(as opposed to discharging the coolant
after it has flowed through the probe),
the cooling jacket must be relatively
bulky. The older design with the bulky
cooling jacket entails the following
three major disadvantages:
1. The probe inlet body is not cooled.
2. Flowing in through the supply line
alongside the hot return line, the
coolant is heated somewhat before it

reaches the cooling jacket, with a

resultant decrease in effectiveness of

cooling.

3.0ne can compensate for the
decrease in effectiveness of cooling
by enlarging the cooling jacket, but
in so doing, one lengthens the inlet
body and thereby reduces the fre-
quency response of the probe.

A probe of the present improved
design is illustrated in the figure. The
primary coolant enters the probe along
the primary supply tube, then flows
through the stem hollow along the
transducer well. Most of the primary
flow is then discharged into the hot
environment through exit holes, the
numbers and positions of which are
chosen to suit the thermal and flow
conditions.

The secondary coolant is delivered
through the secondary supply tube
into the back cavity in the inlet sleeve.
The secondary coolant then flows from
the back cavity along the sleeve clear-
ance to the tip of the inlet body, where
it is discharged. This arrangement
minimizes the distance between the tip
of the inlet body and the transducer,
and thereby helps to maximize the fre-
quency response of the probe. The sec-
ondary supply tube is insulated from
the probe stem by the primary flow of
coolant, and thus the secondary flow
of coolant does not pick up heat
before it reaches the inlet body. Some
of the primary flow is discharged
through the supply hole into the sleeve
clearance, where it joins the secondary
flow. The combined secondary/prima-
ry coolant discharged at the probe tip
flows along the outer surface of the
probe sleeve, providing additional
evaporative cooling (if the coolant is a
liquid) or film cooling (if the coolant
is a gas).

This work was done by Jan Lepicousky of
NYMA, Inc., for Lewis Research Center.

NASA Tech Briefs, August 1997



For further information, access the Technical
Support Package (TSP) free on-line at
www.nasatech.com under the Physical
Sciences category, or circle no. 110 on the
TSP Order card in this issue to recerve a copy
by mail ($5 charge).

Inquiries concerning rights for the com-

mercial use of this invention should be
addressed to NASA Lewis Research Center,
Commercial Technology Office, Attn: Tech
Brief Patent Status, Mail Stop 7-3, 21000
Brookpark Road, Cleveland, Ohio 44135.
Refer to LEW-16301.
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The Dual-Coolant-Flow Probe Design offers advantages of compactness and increased effectiveness
of cooling in comparison with an older design that provides for a single circulating flow that cools the
transducer jacket only. In addition, the inlet body and stem protect the transducer against impinge-
ment of debris, and the transducer can be replaced easily.
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Microwedge Optical Concentrators for Image Sensors

Reflective microwedges would offer advantages over microlenses.

NASA’s Jet Propulsion Laboratory, Pasadena, California

Reflective microwedges have been pro-
posed for use as optical concentrators on
image-sensing devices that contain focal-
plane arrays of photodetectors and read-
out circuitry. Optical concentrators are
needed to utilize incident

rows. Light entering at larger angles of
incidence would undergo multiple
reflections and could be reflected back
toward the source but would not strike
neighboring rows. Thus, there would

grooves, it would not be necessary to
coat the grooves with metal. This plas-
ticsheet design might not work well for
infrared or ultraviolet light.

The basic configuration of Figure 1
would concentrate light

light more fully. For exam-
ple, between 70 and 80
percent of the area of
each pixel in an active-
pixel image sensor is
occupied by a readout cir-
cuit that includes an
amplifier; the light inci-
dent on this area cannot
generally be detected
unless an optical concen-
trator is used to redirect
this light to the photoac-
tive area of the pixel.
Attempts have been
made to use microlenses
as optical concentrators,

but microlenses entail
several difficulties and J

|

across rows and prevent
crosstalk between rows,
but would do neither
along the rows. An array
of crossed microwedges
could provide concen-
tration of light and sup-
crosstalk

Metal-Coated | Pression of
Wedge along both the row and
column directions. The
intersecting micro-
wedges would form

pyramidal wells above
the pixels, as shown in
Figure 2. The array could
be implemented in a
plastic sheet containing
integral molded pyra-
mids at the pixel posi-

disadvantages: : l ¥

It is difficult to control
the shapes of micro-
lenses.

* At pixel sizes close to

Photoactive

Region Readout Circuitry

]

tions on one face.
Micropyramids for use
as mold dies and micro-
wedges for use as mold
dies or reflectors could

and below the diffrac-
tion limit, microlenses
do not work.

Figure 1. Light Would Be Reflected from the sides of the wedges onto the photoactive
areas. The wedges would also serve as reflective barriers to crosstalk.

be made by microfabri-
cation techniques.
This work was done by

¢ At some large angles
of incidence, micro-
lenses direct light to
neighboring  pixels,
giving rise to crosstalk.

* Some of the light inci-
dent on microlenses at
off-axis positions is
reflected onto pho-
todetectors of neigh-
boring pixels, con-
tributing further to
crosstalk.
Figure 1 illustrates a

basic microwedge config-

Yu Wang and Eric Fossum
of Caltech for NASA’s Jet
Propulsion Laboratory.
For further information,
access the Technical Sup-
port Package (TSP) free on-
line at www.nasatech.com
under the Physical Sciences
category, or circle no. 105
on the TSP Order card in
this issue to receive a copy
by mail ($5 charge).

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

uration. High-aspect-
ratio microscopic wedges
coated with metal for
reflectivity would be
positioned to cover the readout-circuit
areas in rows of pixels, leaving only the
photoactive areas uncovered. Light
traveling toward the covered readout-
circuit areas at small angles of inci-
dence would be reflected from the
sides of the wedges onto the photoac-
tive areas. The wedges would prevent
spurious reflections between adjacent

be no crosstalk between rows, even at
large angles of incidence.

For visible light, essentially the same
optical effect could be achieved by use
of a sheet of transparent plastic con-
taining wedge-shaped grooves. Such a
sheet could readily be mass-produced.
Because of total internal reflection at
the plastic/air interfaces of the

www.nasatech.com

Figure 2. Crossed Wedges Would Form Wells with reflective sides that would concen-
trate light onto the photoactive areas in both the row and column directions.

this invention. Inquiries
concerning rights for its
commercial use should be
addressed to:

Larry Gilbert, Director

Technology Transfer

California Institute of Technology

Mail Code 315 - 6

Pasadena, CA 91125

(818) 395-3288

Refer to NPO-19898, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.
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@ Variable Thermal Resistor and Switch With Conical Gas Gap

The conical gap offers advantages over gaps between interleaved fins.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

The figure illustrates an improved
gas-gap thermal switch or variable ther-
mal resistor that features a conical ther-
mal interface. The baseline design of
the device is for operation between tem-
peratures of 140 and 60 K in a cryogenic
system that would be used to cool arrays
of infrared detectors to either of two
selectable temperatures. The function-
ality of the device extends beyond the
baseline temperature range, enabling
operation at temperatures between 14
and 300 K.

As in other gasgap thermal switches,
the effective thermal conductance of a
gap between two metal surfaces is
increased or decreased by increasing or
decreasing, respectively, the pressure of
a suitable gas in the gap. In this device,
the gap is 0.0015 in. (0.038 mm) thick,
with a crosssectional area of 1.63 in.*
(10.5 cm?). The gap is formed between
two precise conical metal surfaces that
are spring-loaded toward each other by a
retaining spring and held apart by
recessed columns made of fiberglass
composite or other strong, thermally
insulating material. The metal surfaces
that face each other across the gap are
coated with gold to minimize radiative
transfer of heat across the gap when the
switch is in the “off” state.

This conical-gap design is preferable
to an alternative design for a gas gap
formed between multiple interleaved
fins, for the following reasons: In the
case of interleaved fins, gradients of tem-
perature and the attendant differential
thermal expansion can be large enough
to bring the facing metal surfaces into
contact, so that, in effect, the switch
becomes short-circuited. In contrast, the
conical interface disturbs the heatflux
pattern minimally, so that it is possible to
avoid large temperature gradients and
thereby prevent short-circuiting.
Moreover, the smoother flow of heat
across the conical gap causes less of an
undesired increase in thermal resistance
when the switch is in the “on” state.

The gas gap is enclosed by a flexible
leak-tight outer shell, which introduces
some undesired thermal coupling
between the two ends of the switch in
the “off” state. This thermal coupling
can be minimized by designing the
outer shell to form a long, thin thermal
path. Accordingly, the outer shell is
made of a combination of thin-wall
tubes and bellows. The outer-shell mate-
rial is a 300-series stainless steel, which
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has low (relative to typical other metals)
thermal conductivity.

The gas chosen for use in this switch is
hydrogen, which provides high thermal
conductivity and has the second lowest
triple-point temperature (14 K) of all
known working fluids. It is the choice of
hydrogen that enables operation over
the temperature range from 14 to 300 K.
The gap volume communicates with a
volume that contains an electrically

heated zirconium-nickel hydride sor-
bent bed, which supplies the hydrogen
to (or withdraws it from) the gap. The
heating element is a thin film of plat-
inum on a ceramic substrate.

Because the electrical resistivity of
platinum is a known function of temper-
ature, the heating element can also be
used as a thermometer. Because the
adsorption and desorption pressures of
hydrogen in contact with zirconium-

DIAGNOSTICS/ACQUISITION SYSTEM

Graphtec again reduces the
weight, size and cost of
data diagnostics and
acquisition instrumenta-
tion. With the most
portable and versatile
system available
anywhere.

The WR9000 is
available for 4, 8 or
16 channels. Multi-
input amplifiers
measure voltage, J/K/T
thermocouples, or RMS

level. Mix or match them with
others to extend your inputs to
bridge and frequency transducers. A
math utilities and interchannel analysis
capabilities to create virtual channels that
greatly improve your real-time diagnostic
capabilities.

Store sound, vibration and other dynamic
phenomena for immediate FFT and correlation
analysis.

Scroll through your data
and define segments for
instant calculation of
area, max/min/rms
values, standard
deviation, and rise/fall
times.

Use SMART triggering
and available 16-
channel TTL logic to analyze transients,
evaluate cyclical operations, summarize process
variables, or interface with external controls. All
in real time. With a system you can carry under
your arm.

Use the WR9000's file conversion software to
merge your data on-the-spot with programs
as Microsoft Excel, Lotus 1-2-3 and DADISP.
Take advantage of a bright 8.9-inch EL display
that is easy to read from any angle and under

such

printout.
Use 512K of
memory per
channel, or
reallocate to expand
selected measurements.
andard 3.5" floppy drive or

parameters and chart
operation from a menu
screen or GUI. Or by
panel keys that you
can reset even during
operation.

The WR9000's small
footprint and low
profile suit it ideally to
field measurements.
And to portable use in the laboratory or on the
factory floor. It measures less than 15" x 12" x
5" and weighs only 17.5 Ibs (8-channel), and
operates on AC or available 12 VDC.

Don't settle for tape recorders or multiple
instruments. Make your evaluations and
decisions on-the-spot. With the world's
smallest and most versatile diagnostics and
Call (800) 854-8385 today for full information
and to receive your copy of our new application
brochure.
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