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Reduce Your Development Time with National Instruments

No matter the industry, quickly bringing new, higher quality products to market demands reliable,
accurate measurement systems to validate designs and test products. Build these systems quickly with
National Instruments software and hardware. To get started, visit ni.com/info and enter an info code below.

* Read a white paper on managing and analyzing technical data (info code: nast00)
» Review the fundamentals of fast Fourier transform with an interactive, multimedia tutorial (info code: nagr00)
* See a demonstration on developing a customizable test system for fuel cells (info code: nawv00)

NATIONAL
INSTRUMENTS

(800) 433-3488

Fax: (512) 683-3300 ® info@ni.com

For Free Info Circle No. 581 or Enter No. 581 at www.nasatech.com/rs



All Your Process Measurement & Control Needs -
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Copy Today!
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An Excel Technology Company

A Marking Bar Codes on Cardboard & Wood with CO, Lasers

Marking text and graphics on card-
board and wood has always been an
excellent application for sealed CO,
lasers, but bar and Data Matrix™ codes
have previously been considered unmark-
able, as the resulting contrast was gener-
ally not high enough to be read without
the use of a vision system. With Synrad's
versatile laser marking software,

WinMark Pro®, this is no longer the case.

These codes can be made up of closely
nested spots, which provide the needed
contrast to make them readable with just
a handheld scanner. The sample in the
photo to the right was marked with a 25-
watt CO, laser at a speed of 6” per sec-
ond.

Bar and Data Matrix™ codes, marked on bare cardboard using WinMark
Pro's Spot tool. The 2.3"x0.5” bar code was marked with a cycle time of 6 sec-
onds, and the 0.4"sq. Data Matrix code in 1.5 seconds.

A Laser Marking Data Matrix™ Codes on Steel

2D codes have gained popularity in
the automotive and other industries,
thanks to their ability to pack a large
amount of information into a very
small space. Synrad CO, lasers are
ideal for marking these codes on a
wide range of materials, including mild
and stainless steels. Often considered
the domain of Nd: YAG lasers, steel
marking can be easily accomplished
with a CO, laser - and, in some appli-
cations, as little as 50 watts is all that

is required! CO, lasers can offer users
a number of benefits over YAGs,
including fewer safety requirements
and higher contrast on some metals.
Generally, for applications requiring
less than 100 watts of power, CO,
lasers are significantly less expensive
than YAGs.

The Data Matrix™ Code (~0.2" sq.)
on this torque converter was marked
using WinMark Pro's Spot tool. The
code was marked with 95 watts of
power at a speed of 1" per second (7.4
second cycle time).

A Laser Removal of Plastic Flashing

This medical device, made of
MDPE (Medium Density
Polyethylene), was rotated at 300 rpms,
while the flashing was removed with
18 watts of laser power and Spsi air
assist. The process results in a desir-
able smooth, rounded edge, with no
loose plastic debris. HDPE, LDPE, and
PTFE can also be cut with the same
results. The metal rod was used to
form the inside diameter of the part

Discover more CO, laser applications!
Sign up for our monthly online
Applications Newsletter at

www.synrad.com/signup1

All applications on this page were
processed at Synrad’s Applications
Laboratory. Synrad, the world s lead-
ing manufacturer of sealed CO,
lasers, offers free process evaluations
to companies with qualified applica-

The flashing was removed from this
plastic part with a Synrad 25-watt laser.

during production.

tions. Call 1-800-SYNRADI for more
information.

Synrad, Inc. 6500 Harbour Heights Parkway Mukilteo, WA 98275 USA
tel 1.425.349.3500 * toll-free 1.800.SYNRAD1 * fax 1.425.485.4882 + e-mail synrad@synrad.com + Www.synrad.com
For Free Info Circle No. 563 or Enter No. 563 at www.nasatech.com/rs
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Design through
manufacturing with
no stops

VX® blows the doors off of
CAD/CAM with a value-priced,
design-through-manufacturing
system so superior it leaves everything
else in the dust. New VX Overdrive is so
feature-rich, so fun to drive, what used
to be roadblocks at every phase now
become thrilling curves you can
negotiate with ease.

the world of CAD/CAM,

So easy to use

VX Overdrive is loaded with flexibility to help you

fly through even the toughest jobs. Unique surface

creation tools let you blast through challenges at

high speed. And its full integration from design

through manufacturing means engineers can

bring projects to market faster using a single,
seamless system. With VX
Overdrive, if you can imagine
¥ it, you can build it.




we re cnanging tne ruies.

that's fun to drive.

Premium performance Take a test spin

without the premium price See for yourself how VX Overdrive is changing
VX Overdrive comes fully loaded so you'll get the the rules. Contact us for a demo today.
most bang for your buck of any system, plus the
ability to import legacy data and
the highest level of interoperability

on the market (STEP, IGES and ’
direct CAD translators).

N

VX Shaping the future of CAD/CAM™

-/ Ne

For Free Info Circle No. 546 or Enter No. 546 at www.nasatech.com/rs
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IMULATI

f Visit simulatemems.algor.com
and watch our free educational ‘ Von Mises
Webcast demonstrating how ALGOR - stress of MEMS
software simulates MEMS. Lo - accelerometer

S
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e Electric field of
MEMS radial
comb motor

Displacement of lir -technology business mode! delivers the
MIEMS switch d simt or MEMS simulationin the CAE industry.
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Micro Electro Mechanical Systems and static stress analysis

(MEMS) are micromachines the * Composite material models for Mechanical Event Simulation
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* An easy-to-use graphical user interface that enables engineers to

elements, sensors, actuators and directly apply electrostatic forces to a structural model and provides

electronics on a common silicon right-click functionality for applying, modifying and removing loads,

substrate. MEMS applications constraints and finite element properties

: k 3 A * Built-in precision FEA model building capabilities with geometric
include optical switches within scaling and structured meshing capabilities
telecommunication and networking * InCAD technology for CAD/CAE interoperability within Autodesk
Inventor, CADKEY, Mechanical Desktop, Pro/ENGINEER for
Windows, Solid Edge and SolidWorks

motive airbags, inkjets in * Unstructured brick and tetrahedral meshing

desktop printers and sensors * A midplane mesh engine that automatically converts thin solid parts
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The emerging MEMS industry material property data for all 4 HLEEQ

promises to make the next e ypes When Engineering Has to be Right
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Broadax Systems, Inc. (BSI), City of
Industry, CA, offers the FieldGo
M5B10 portable workstation for
rugged environments.
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ANSYS, Inc.’s ICEM computational fluid
dynamics (CFD) technology was used to
develop this CATIA-based CFD model of
Chrysler’s PT Cruiser to study flow behavior
in the engine compartment. The model consists
of hexahedral, tetrahedral, and prism cells.
The analysis was conducted with both Fluent
and STAR-CD programs. ANSYS (Canonsburg,
PA) is one of the exhibitors featured in our
preview of the National Design Engineering
Show, beginning on page 24.
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Endevco’s products are used throughout the world - in aerospace,
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signal conditioning to meet the needs of bench-top, single channel,

multi-channel computer controlled and the new Network Sensor and
IEEE-P1451.4 Smart Sensor technologies. So if you've got a challenge,
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The Measurement Systems of the Future are Here.
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| am an engineer and | want to make a difference in
my job and in this world. | work with formulas and
models, vectors and forces, details and standards.

| think in terms of mathematical expressions—not
programming languages—so | rely on tools that are
intuitive, reliable and deliver exceptional performance.

| need to share my work with colleagues and clients
anywhere and anytime. | need a tool that maximizes
my productivity so | have the freedom to be more
creative.

| am a Mathcad believer. Ma thca dm

PART OF EVERY SOLUTION.

No mathematical software is more flexible or easier fo use.
With over 1.5 million copies sold, Mathcad can be found at
90% of the Fortune 1000 and in 500 government agencies.
Volume licensing and government pricing are available.
Become a Mathcad believer. To request a FREE evaluation
copy for your organization, call 1-800-628-4223

or visit www.mathcad.com/eval.
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gtst Math Soft
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Based on our extensive experience in simulation,
we are proud to offer a suite of products used in
the world's most sophisticated simulators.

the SynchroMaster® keyer overlays a HUD
or an OTW display using high resolution

the SuperView™ processor combines multiple
computer and video inputs on a single screen,
allowing the instructor to monitor all significant
events in real time.

For the debriefing room .

the DGx™ digital recorder simultaneonsly records
multiple signals at up to 1280 x 1024 pixel
resolution; even the smallest symbology is preserved.

he Mercury™ matrix switcher moves any RGB or
eo signal from any source to any destination.
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ACCURIDE. THE PIONEER IN
PRECISION SLIDES & SOLUTIONS.

Accuride is the largest company in the world dedicated to the design and manufacture
of precision ball bearing slides. For more than 35 years, we've worked side-by-side with
our customers to pioneer new applications and solve tough design challenges through
sound engineering, expert tooling and innovative solutions.

MORE SLIDES
» 8" 1o 60" long;

35 1o 500 Ib. load capacity
» Standard and customized designs
» Network of stocking distributors

28 WEST
SLIDE FOR 1U & 2U CHASSIS.

MORE SOLUTIONS

» Expert technical assistance

» Worldwide sales and
global manufacturing

» IS0 9001 certified facilities

Introducing the 2807—the industry’s thinnest, lowest profile slide for small chassis. This
easy-access server slide can be positioned at the top, middle or bottom of the chassis
side to leave more room for cooling vents, hot swapping and diagnostic work! It's just

another smart product innovation from Accuride.

MORE ACCESS

» 375" wide and 1.06" high

» 2" of over travel for
access to entire unit
» Pinch-free
friction disconnect

CALL 562-903-0263

OR VISIT WWW.ACCURIDE.COM

MORE FLEXIBILITY

» 60 Ib. load rating

» Attached bracketry for
easy installation

» Accommodates flush-return
and U-shaped flanges

—Aeccuride

The Leader In Precision Slide Solutions
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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:
Information
Technology;
Biotechnology;
Nanotechnology;
Aerospace
Operations
Systems;
Rotorcraft;
Thermal
Protection
Systems.
Carolina Blake
(650) 604-1754
cblake@mail,
arc.nasa.gov

Dryden Flight
Research Center

Selected techno-
logical strengths:

Goddard Space
Flight Center
Selected techno-

George Alcorn
(301) 286-5810
galcorn@gsfc.

nasa.gov

Jet Propulsion
Laboratory
Selected techno-
logical strengths:
Near/Deep-Space
Mission

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

Johnson Space
Center
Selected techno-
logical strengths:
Artificial Intelli-
gence and
Human Computer
Interface;
Life Sciences;
Human Space
Flight Operations;
Avionics;
Sensors;
Communications.
Chariene E. Gilbert
(281) 483-3809
lation@
Jjsc.nasa.gov

Kennedy Space
Center

Selected techno-
logical strengths:
Fluids and Fluid
Systems; Mate-

Jim Aliberti
(321) 867-6224
Jim.Aliberti-1@
ksc.nasa.gov

Langley Research
Center

Selected techno-
logical strengths:
Aerodynamics;

(757) 864-6005
s.a.morello@
larc.nasa.gov

John H. Glenn
Research Center
at Lewis Field
Selected techno-
logical strengths:
Aeropropulsion;
Communications;

Marshall Space
Flight Center
Selected techno-
logical strengths:
Materials;
Manufacturing;
Nondestructive
Evaluation;
Biotechnology;
Space Propulsion;
Controls and
Dynamics;
Structures;
Microgravity
Processing.
Vernotto McMillan
(256) 544-2615
vernotto.mcmillan
@msfc.nasa.gov

Stennis Space
Center

Selected techno-
logical strengths:
Propulsion
Systems;
Test/Monitoring;
Remote Sensing;
Nonintrusive
Instrumentation.
Kirk Sharp

(228) 688-1929
kirk.sharp@

S§sc.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.

Joseph Allen
National Technology
Transfer Center
(800) 678-6882

Ken Dozier
Far-West Technology
Transfer Center

University of Southern

Califomia
(213) 743-2353

Dr. William Gasko Gary Sera Pierrette Woodford

Center for Technology Mid-Continent Technology ~ Great Lakes Industrial

Commercialization Transfer Center Technology Transfer

Westborough, MA Texas A&M University Center

(508) 870-0042 (409) 845-8762 Battelle Memorial
Institute

B. David Bridges Charles Blankenship (216) 898-6400

Southeast Technology Technology

Transfer Center Commercialization Center

Georgia Institute of Newport News, VA

Technology (757) 269-0025

(404) 894-6786

NASA ON-LINE: Go to NASA's Commercial Technology Network (CTN) on the World Wide Web at
http://nctn.hg.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 (609) 667-7737 for the FLC coordinator in your area.

NASA Program Offices

At NASA Headquarters there are seven major
program offices that develop and oversee
technology projects 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 Commercial
Technology (Code RW)
(202) 358-2320
morwood@mail.hq.
nasa.gov

John Mankins
Office of Space Flight
(Code MP)

Terry Hertz

Office of Aero-Space
Technology (Code RS)
(202) 358-4636
thertz@mail.hg.nasa.gov

Glen Mucklow

Office of Space Sciences
(Code SM)

(202) 358-2235
gmucklow@mail.
hqg.nasa.gov

Roger Crouch

Office of Microgravity
Science Applications
(Code U)

(202) 358-0689
rcrouch@hgq.nasa.gov

Granville Paules

Office of Mission to Planet
Earth (Code Y)

(202) 358-0706
gpaules@mipe.hq.nasa.gov

NASA's Business Facilitators

NASA has established several organizations
whose objectives are to establish joint spon-
sored research agreements and incubate
small start-up companies with significant

business promise.

Wayne P. Zeman
Lewis Incubator for
Technology
Cleveland, OH
(216) 586-3888

B. Greg Hinkebein
Mississippi Enterprise for
Technology

Stennis Space

Center, MS

(800) 746-4699

Julie Holland

NASA Commercialization
Center

Pomona, CA

(909) 869-4477

Bridgette Smalley
UH-NASA Technology
Commercialization
Incubator

Houston, TX

(713) 743-9155

John Fini

Goddard Space Flight
Center Incubator
Baltimore, MD

(410) 327-9150 x1034

Thomas G. Rainey
NASA KSC Business
Incubation Center
Titusville, FL

(407) 383-5200

Joanne W. Randolph
BizTech

Huntsville, AL
(256) 704-6000

Joe Becker

Ames Technology
Commercialization Center
San Jose, CA

(408) 557-6700

Marty Kaszubowski
Hampton Roads
Technology Incubator
(Langley Research Center)
Hampton, VA

(757) 865-2140

If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain, Earth Analysis
Center, (505) 277-3622.
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he FieldGo M5B10 rugged, multi-slot
“lunchbox” workstation from
Broadax Systems, City of Industry,

CA, combines the power of a workstation
with the mobility of a notebook computer
for demanding environments. The alu-
minum ruggedized chassis provides 10 full-
length slots for ISA and/or PCI application
cards or single-board computers using
Pentium® III, Dual Pentium III 1-GHz

processors, or AMD Athlon processors. The system provides up to 2 GB of main
memory with PC122 ECC SDRAM. Data acquisition, testing, and other require-

ments are met by inserting or swapping cards. The 12", 13", or 14" active TFT LCD

sunlight-readable screen and NEMA-rated fold-down detachable keyboard are

included. Also included are a hidden :

Q =n

3.5" hard disk drive that provides up to 100

GB of record storage, a floppy drive, and a CD-ROM or CD-RW.
For Free Info Circle No. 740 or Enter No. 740 at www.nasatech.com/rs

NASA Crystal-Growing Experiment May Benefit

Electronics Industry

t- NASA’s Marshall Space Flight

Center in Huntsville, AL, Frank
Szofran and his colleagues are growing
high-quality crystals by carefully cooling
a molten germaniums-silicon mixture
inside a cylindrical container. The mix-
ture forms into a single large and extra-
ordinarily well-ordered crystal that has
very few defects. The reason: remark-
ably, the crystals never touch the walls of
the container in which they grow.

When the crystal-growing procedure
was discovered in Skylab experiments in
the 1970s, scientists had no idea how it
happened. Since then, crystal growers
have named the process “detached
Bridgman growth.”

Growing perfect crystals is important
since they are used in a variety of devices
on Earth, including microchips, video
cameras, radiation detectors, digital
watches, semiconductors, infrared sen-
sors, and tiny solid-state lasers.

“In general, when people grow crystals
for electronics applications, they would
like them to be the highest quality possi-
ble — the lowest number of impurities,
the lowest number of dislocations,” said
Szofran. “When crystal growth takes
place in contact with the container wall,
the container pushes on the crystal, and
that causes the atoms to be nudged out

L)
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A close-up view of atoms in a germanium crys-
tal. The goal of Szofran’s experiment is to min-
imize the defects in the orderly arrangement
of the atoms. (Image from WebElements.com)

of alignment. Such defects, as they're
called, can cause the crystal not to per-
form as well,” Szofran explained.

The important aspect of the
detached Bridgman growth procedure
is that scientists have learned how to
grow crystals using the method on
Earth, rather than just in space — a
clear advantage to industry.

Contact Frank Szofran of NASA Marshall
at 256-544-7777 or frank.szofran@msfc.
nasa.gov.

www.nasatech.com

On the Road
Again

T('(‘hnnl()gy derived from the
space program affects our
lives every day, from home smoke
detectors and cordless power
tools to implantable heart
devices and protective clothing.
You can get a closer look at the
benefits of space technologies
through NASA’s “Benefits of
Space on Tour.”

A semitrailer owned and oper-
ated by NASA’s Johnson Space
Center in Houston will visit spe-
cial events throughout the coun-
try next year from February
through November. Schedule
permitting, it also will stop at
malls, universities, and schools.

“The Benefits of Space on
Tour exhibit clearly depicts the
many ways in which technologies
derived from the U.S. space pro-
gram impact everyone’s daily life
and identifies tremendous
potential for even greater future
benefits to the public from the
ongoing exploration of space,”
said Charlene Gilbert, Johnson
Space Center’s director of tech-
nology transfer and commercial-
ization,

The semitrailer is divided into
two sections, each of which can
hold 30 people. The first section
is the Technology Hall of Fame,
which features audio and video
exhibits on a dozen space pro-
gram spinoffs. After viewing the
exhibits, visitors continue into a
SurroundSound theater, where a
10-minute video on the past, pres-
ent, and future of the space pro-
gram is shown.

For information on the dis-
play’s schedule of events and
stops, contact David Haines of
NASA Johnson at 281-244-1151
or david.d.haines1@jsc.nasa.gov .

NASA Tech Briefs, February 2002
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Sooner or later, every design becomes 3D.
This is an argument for sooner.

S5 -

Introducing Autodesk Inventor™ Series.weve paired the groundbreaking Autodesk Inventor 3D technology
with the AutoCAD®-based Autodesk® Mechanical Desktop® creating a flexible design solution that helps you move
from 2D to 3D without giving up your current system. For Dr. Markus Bohrer, General Manager of Incision Lasertec,
the breakthrough adaptive technology and industry-leading DWG compatibility has helped increase productivity:
“With Inventor we finished our latest, highly complex machine in only 8 months. Without Inventor it would have
taken us twice the time." Are you ready for 3D made easy? Experience the freedom to design without limits. Visit
www.autodesk.com/inventorseries to find out more.

autodesk’

©2002 desk, Inc desk, the k logo, AutoCAD, Inventor, and Mechanical Desktop are either demarks or tradh of A Inc,
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In the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders.
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NAG™-Enabled

Where Ease-of-Use
and Power Intersect

Origin® 7.0 is the first scientific software to combine
presentation-quality graphics, the C language, and
the NAG® numerical library in a single package.
First-time users will produce results right out of the
box, while advanced users can continue to exploit
the depth of its power. Easy-to-use point-and-click
interfaces are provided for data visualization, explo-
ration, and analysis. Advanced data analysis tools
include statistics, signal processing, curve fitting
and peak analysis.

New for 7.0

M In-Place Text Editing and Drawing Tools
M Drag-and-Drop Thermo Galactic® SPC Import

B Nonlinear Fitting Wizard with
Automatic Parameter Initialization

B Expanded Statistics, including
Categorical Data Support

B C Compiler with essential elements of
NAG Library included

Noter Bircharge ot Stattes 13811

Lo ()
& & 8 2 4 o o 3

FREE EVALUATIC T
Download It Today at: www.Origin7.com

@riginlab NS

Software Partner

Scientific Graphing and Analysis Software

1-800-969-7720
+1-413-586-2013
1-413-585-0216
info@originlab.com

OriginLab Corporation
One Roundhouse Plaza
Northampton, MA 01060 USA

US & CANADA
INT'L

FAX
EMAIL

For Free Info Circle No. 405 or

16 Enter No. 405 at www.nasatech.com/rs

Reader Forum

Reader Forum is dedicated to the thoughts, concerns, ques-
tions, and comments of our readers. If you have a comment, a
question regarding a technical problem, or an answer to a pre-
viously published question, post your letter to Reader Forum
on-line at www.nasatech.com, or send to: Editor, NASA Tech
Briefs, 317 Madison Ave., New York, NY 10017; Fax: 212-986-
7864. Please include your name, company (if applicable), ad-
dress, and e-mail address or phone number.

Thanks to all of our readers who voted in the 2001 NASA Tech
Briefs Readers’ Choice Awards for Product of the Year. Your winners
will be announced during National Manufacturing Week in
Chicago next month, and will be posted on our Web site at
www.nasatech.com.

Iam looking for a formulation for a four-part epoxy system
that is to be poured into a soft steel mold. The four compo-
nents are an epon 828 resin and its hardener, an air release
agent, and graphite filler to improve thermal conductance. It
is very important that there are no air inclusions in the final
molded product. Is anyone aware of any standard formula-
tions that would fit this bill? So far I have been unsuccessful in
removing all of the air bubbles from the resin. Thank you.

Jon Kingsbury
Jjskl@cisunix.unh.edu

Does anyone know the procedures for certification of test-
ing equipment in order to maintain ANSI, MIL, ASTM, NIST,
and ISO standards? Are there any crossovers so that if one
meets ISO and MIL standards, it also automatically meets
ASTM standards, for example? What is the schedule for cali-
bration of equipment? Does it need to be done by an inde-
pendent, or can I utilize strict procedures and train someone
to do this in house? We want to do it right, but the expense is
somewhat unreal. Thanks for any information.

Joe M.
nuprosale@msn.com

(Editor’s Note: Joe, have you checked out the American National
Standards Institute (ANSI) Web site at www.ansi.org? If you go there
and click on “Standards Info,” you'll find information on ISO, ANSI,
and other standards, as well as how they relate to ANSI standards. )

I'm looking for information on surface finishes and their
corresponding effects on boundary layers. In particular, I have
a pump with two 2" diameter rotating lobes used for com-
pressing gasses. These are machined to high tolerance (0.0004
gap b/w lobes and side walls; 0.0002 b/w lobes). They also ro-
tate at about 7000 rpm. I am interested in using surface finish
to create a large boundary layer, which in turn would prevent
or slow down gas leakage around the lobes. Any information
would be appreciated.

Rocky Van Asten
rocky@engrworkshop.com

NASA Tech Briefs, February 2002



AUTOBAHN

FOR ENGINEERS

Step on it. High-performance, ultra-reliable Compaq Evo™ Workstations
help move product designs to market with incredible speed. With the
latest Intel® Xeon™ Processor technology, they're fully compatible with
leading design programs preferred by leading CAD-ISV partners. Now every
member of, say, an automobile design team can weigh in concurrently and
integrate seamlessly with other business systems. And even complex CAD
applications will run like a well-tuned engine.

to find out more go to compaq.com/workstations

or call 1-800-888-0414
The Power of

MACROPROCESSING

Compaq PCs use genuine Microsoft® Windows®
www.microsoft.com/piracy/howtotell

Compagq is not liable for editorial, pictorial or typographical errors in this advertisement. Compaq and the Compagq logo are registered in the U.S. Patent and Trademark Office. Evo is a trademark of
Compaq Information Technologies Group, LP. Inspiration Technology is a trademark of Compagq Information Technologies Group, LP. in the U.S. and other countries. Intel, the Intel Inside log d
Intel Xeon are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries. Products and company names mentioned herein may be

trademarks and/or registered trademarks of other countries. ® 2001 Compaq Computer Corporation

Inspiration Technology
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Who's Who at NASA

William Berry, Deputy Director,

Ames Research Center

Willimn Berry is
the deputy di-
rector of NASA’s
Ames Research Cen-
ter in Moffet Field,
CA. He is involved in
the construction of a
new 200-acre re-
search park in Sili-
con Valley.

NASA Tech Briefs: What is the purpose
of this research park?

William Berry: In 1994, part of Ames’
center was adjacent to the Moffet Naval
Air Station, which was shut down as part
of the base realignment and enclosure
process, and the land was transferred to
NASA. About three years ago, we came
up with a plan to leverage that land and
turn it into Ames Research Center. That
occurred simultaneously with realign-
ment made from traditional aeronautics
research that moved into information
technology and other related fields
around Silicon Valley — that’s what led
to a research park.

This research park will be open to the
public and serve as an educational
medium. We also expect the park to lead
research and development and advance
Ames’ mission. The park will focus on as-
trobiology, life sciences, space sciences,
nanotechnology, biotechnology, IT, and
aeronautics.

NTB: What organizations are expected
to take part?

Berry: We expect the University of
California to be the anchor tenant. They
are establishing a Silicon Valley Regional
Campus here that will do research and
education aligned with Ames’ mission.
Carnegie-Mellon University has opened
Carnegie-Mellon West on our campus
here. We're in the process of doing an
environmental impact statement, which
covers many of the aspects of what we’re
doing. Other partners are the Computer
History Museum, the California Air and
Space Center, and we're actively solicit-
ing a proposal right now from a corpo-

www.nasatech.com

rate sponsor to help provide the infra-
structure, and be an enabler for the en-
tire research park.

NTB: When do you expect the park to
be completed?

Berry: Completion is going to be a
10- to 20-year project. The environ-
mental impact statement decision will
be given this summer. That statement
will be an enabler for the construction
of the research park, which is envi-
sioned as 2.5 million square feet of
construction.

NTB: What type of research do you ex-
pect to take place?

Berry: Ames Research Center is the
most basic research center out of all of
NASA’s centers. I expect nanotechnol-
ogy and biotechnology to bring much
more to NASA than we envision now. I
expect that we will be able to produce a
new launch vehicle beyond the shuttle
for human space flight and exploration.
By applying new research to information
technologies we can reduce the cost of
these systems.

NTB: What will the benefits be for in-
dustry and the public?

Berry: The NASA Research Park will
focus its NASA-sponsored research activ-
ities in the Info/Bio/Nano triangle.
However, the first significant research is
CMU'’s High Dependability Computing
and Communications consortium. We
would expect some commercial oppor-
tunities to flow from that. Companies
like IBM, Sun Microsystems, Cisco Sys-
tems, and Oracle have signed on to work
on a number of initiatives including air
traffic control, Internet communication,
space exploration, highway safety, and
healthcare projects.

A full transeript of this interview appears
online at www.nasatech.com/whoswho. My
Berry can be reached at wberry@mail.arc.
nasa.gov. For more information on the NASA
Research Park, wvisit http://researchpark.
arc.nasa.gov.

NASA Tech Briefs, February 2002
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Magneto/Ampr

A CAE electromagnetic package
that immediately boosts
productivity and saves prototyping
costs is hard to find. That's where
our line of innovative boundary
element method (BEM) simulation
software can help.

We've designed each of our
packages around three basic
principles: advanced technology;
customer service.

A clean, intuitive, user interface
means the software is easier to
use and learn than most other
electromagnetic CAE tools

Advanced Technology

We use Integrated's software to
model precision magnetic circuits
for the reprographics industry as
well as other electromagnetic
applications. The software enables
us to create extremely accurate
virtual results. This has allowed us
to greatly reduce our prototype-to-
production phase.”

Group Amold
Magnetic Technologies Corp,
Rochester, NY.

Kelvin/Celsius/Elay

THESE WILL

£lectro/Coulomb

Advanced features like our intuitive and solving your own designs. In

user interface, extensive materials
library, powerful solvers,
exportable data and graphics,
flexible post processing options
and powerful parametric
optimization routines give you
the most sophisticated programs
available anywhere. In addition,
our coupled electromagnetic/
mechanical suite gives you
complete solutions.

Productivity

"Integrated's software offers
Industrial Coils the ability to model
our designs quickly and accurately.
Our design time has been reduced
from three weeks down to two and
a half days.

Mike Potter

Assistant Engineering Manager,

Industrial Coils,
Baraboo, WI.

You'll be producing useful designs
in a matter of hours! We provide
you with sample sessions to work
through, on-line help, web support
and full technical and application
support to help you solve your
toughest design issues. You also
get industry standard links that
connect you to your favorite

CAD program for easy file
import/export, shortening your
design process even further.

In just minutes, install your
program on your desktop PC.
Within one day begin working on,

just one week, solve even the most
challenging and sophisticated 3D
designs.

Ease and Accuracy
“We are using
Amperes to mode/
the recording
process for both the
writing and reading
of high density data
storage apps. We are
very impressed

with the user
friendliness and
accuracy of the
program.”

Dr. Sakhrat Khizroev
Dr. Dimitri Litvinov
Seagate Technologies
Pittsburgh, PA.

Solution
capabilities
include:

m magnetostatics
m eddy currents
m electrostatics
m charged particle
m high frequency
m mechanical

m thermal

m And more. ..

Yours FREE for 30 days ...
Call 204-632-5636 to order your
free, no-obligation demo kit
complete with:

m Tutorials

For Free Info Circle No. 574 or Visit www.nasatech.com/574

érsted/Faraday

,\\

ANTEGCRATED

\\

Singula

m Quick-start guide

m Full technical support
m Full user support

m Sample sessions

m Technical papers

m AllFREE . ..

Your FREE Demo kit
will have you working in
a matter of hours.

Try it FREE

Call today:
1-204-632-5636

IINTEGRATED
| ENGINEERING SOFTWARE

Web: www.integratedsoft.com
E-mail: Info@integratedsoft.com
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For more information on these and other new, licensable inventions, visit
www.nasatech.com/techsearch

Modular Fuel Injection System Simplifies
Installation and Optimizes Performance

Bosch

Multi-port fuel injection is the standard
method used to deliver fuel to the cylinders
in automotive engines. Fuel injectors are 33
refined devices that require individual elec-
trical connections and exact positioning to _
operate correctly.

A new modular approach requires
fuel injectors to be mounted on a com-
mon connection strip that in turn fas-
tens directly to the engine. The valves are connected with lock-
ing collars designed to fit in the exact rotational position,
aligning the fuel stream plane perfectly with a predetermined
position to optimize the fuel mixture. Applications include
power equipment, stationary internal combustion engines,
rocket propulsion systems, and any chemical or fuel blending
system.

Get the complete report on this technology at:
www.nasatech.com/techsearch/tow/bosch.html
Email: nasatech@yet2.com
Phone: 617-557-3837

Modified Manufacturing Process Yields
Uniform Silica Spheres

Shell

Most silica pellets, or spheres, re-
quire high crushing strength and uni-
form sphere size, particle size, and
pore volume distribution for catalyst
supports and many petroleum, chemi-
cal, and process industry applications.
Silica spheres are produced using the
sol-gel method, which unfortunately
does not leave the particles very uni-
form in size or porosity.

Researchers at Shell discovered that the key to narrow par-
ticle size distribution and controlled uniform size and poros-
ity was the drying process. The researchers developed a
patented multi-stage drying process using standard sol-gel
chemistry and drying equipment. By carefully controlling the
initial, partial drying stage, the end result is remarkably uni-
form alkaline or neutral silica spheres, ideal for use as cat-
alytic carriers with active compounds in such processes as hy-
drometallization of heavy hydrocarbon oils.

Get the complete report on this technology at:
www.nasatech.com/techsearch/tow/shell. html
Email: nasatech@yet2.com
Phone: 617-557-3837

20 www.nasatech.com

SOl CMOS Improves Integrated Circuits
Honeywell

A silicon-on-insulator (SOI) technology provides almost
total isolation of individual transistors by isolating each com-
ponent in the circuit in its own “island” of insulating material.
The technology produces reliable integrated circuits with
long lives at high temperatures. Key to this circuit perfor-
mance improvement is the use of a buried oxide layer which
enables RF integrated circuit (RFIC) products to achieve bet-
ter channel-to-channel isolation for RF
switches and faster times for SRAMs and ASIC
networks.

Honeywell is currently using SOI technology
to produce mixed mode integrated circuits
(MMIC) that integrate digital, analog, RF, and
microwave circuitry on the same silicon die,
providing up to 30% higher transistor packing
density than standard processes.

Get the complete report on this technology at:
wwuw.nasatech.com/techsearch/tow/honeywell.html
Email: nasatech@yet2.com
Phone: 617-557-3837

Using Hot Air to Improve Microwave
Cooking

Enersyst

Though convenient, microwave cooking often results in a
soggy end-product. Enersyst engineers, food scientists, and
chefs have combined microwave technology with high-perfor-
mance convection methods. The basic concept is to augment
jets of hot air directed over the surface of foods with mi-
crowaves, improving surface temperature control and tex-
ture, and providing even browning for meats and crispy crusts
for dough products. The technology can be used with any
cookware material.

The first method “stirs” the microwaves
and hot air streams and enables the inten-
sity of the heat applied to the bottom of a
pan to be changed by adjusting the
elevation of a rack above a bottom
air jet. A second variation includes
a separate air-conditioning cham-
ber that circulates temperature-
controlled air into the microwave
chamber to facilitate crisping and browning. A third method
directs hot air down the sides of a specially designed food con-
tainer, causing the container to heat evenly on all surfaces.

Get the complete report on this technology at:
www.nasatech.com/techsearch/tow/enersyst2.html
Email: nasatech@yet2.com
Phone: 617-557-3837
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New image processing tools.

Treat your image
data to MATLAB.

Now there is a complete set of advanced image processing tools for MATLAB,
the world’s number one technical computing environment.
You can analyze, enhance, and segment images. Perform

registration, morphology, deblurring, and multidimensional

Multiple, touching objects  Operations. Develop image processing algorithms, and convert
segmented using the

watershed transform. your image applications to C/C++ with the MaTLAB Compiler.
And because it’s MATLAB, it’s flexible and programmable, and it’s easy to explore.

See how much better image processing can be with the Maruag solution.

Go directly to application examples, demos, tutorials, TL AB®
user stories, and pricing at www.mathworks.com/nti. CSIMULINK

MATLAB image and
signal processing
products are used in
aerospace, electronics,
medical, and mapping

applications.

The MathWorks

Visit www.mathworks.com /nti
or call 508-647-7040

For Free Info Circle No. 525 or Enter No. 525 at www.nasatech.com/rs
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I’ ieasurement System Helps NASA

Assess Engineering and Software
Needs

The Metrics System value-measurement software
MSC.Software Corp.

Santa Ana, CA

(714) 540-8900

www.mscsoftware.com

To improve NASA's engineering capabilities, former
Administrator Daniel S. Goldin established the Intelligent
Synthesis Environment (ISE) Program. Particularly, the ISE
centers around developing and deploying advanced software
systems, optimizing innovative approaches to mission develop-
ment, and reducing cost and delivery time. Designed to work
through a series of evaluations and methodologies, the ISE
assesses technology, process, and cultural issues. One of the
biggest challenges facing NASA was obtaining accurate mea-

required selection criteria and benchmarks for determining
where limited funds would be most wisely disseminated.

"The metrics efforts would enable the program and project
managers to make intelligent and informed decisions on the
best use of their resources. In any Federal budget year, there is
a constant push-and-pull activity with respect to monetary and
human resources. Those programs that are unsuccessful, pro-
vide no benefit, or are of a low priority, cannot continue," said
Simpkins.

Simpkins said that the system allowed the ISE to complete
and optimize capabilities of the Reusable Space Transportation
Program and the Space Shuttle and ground processing appli-
cations. The ISE utilized a variety of capabilities of the Metrics
System, "including customer satisfaction surveys, focus groups,
and scenario evaluations,” added Simpkins. With the aid of the
Metrics System, "a 'map' of current and possible future process-
es was also established, allowing a better measurement and
assessment of activities with the system. More importantly, each
of the application areas became cognizant of the importance of
being involved in the use of metrics for results.”

surements of progress — project
managers, scientists, and engineers
found it difficult to find the time to
assess change and improvement in

#### Measurement and Assessment Executive Score-sheet [08/01/2002]
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tion has been affected by the system.

The Metrics System is not a measure of an individual's per-
formance, but, rather, of the system's capabilities in a particu-
lar environment, taking into account design, analysis, IT, data
management, collaboration-enabling applications, and critical
capabilities of the software infrastructure that engineers rely
on to make decisions and create new or enhanced products.
The system is applicable to any software used in an engineer-
ing environment, such as CAD, PDM, and simulation.

Preliminary deployment of the Metrics System already has
demonstrated that implementation of simulation software at
Kennedy Space Center resulted in a decrease in simulation
cycle time from six months to two weeks. There was also an
increase in product quality and a reduction in risk.

Pat Simpkins, who was responsible for the initial implemen-
tation of the Metrics System at NASA, explained that the need
for the metrics system came from program management who

22 www.nasatech.com

Though it is too early to evaluate results, Simpkins believes
the global value of the evaluation program "has certain appli-
cability across a myriad of IT programs and projects. Just the
application of a 'balanced scorecard' in the IT arena by itself is
a leap forward." He also believes that as the system matures,
"the next tools and methods deliverable for the metrics activity
can help other organizations within and outside NASA to devel-
op a viable metrics program for their programs and projects.”

With the Metrics System, NASA will discover how advanced
software solutions are impacting its processes and design deci-
sions. This communication is essential to successfully imple-
ment new technologies and processes, resulting in lower costs
and faster time to market.

For Free Info Circle No. 736 or Enter No. 736 at
www.nasatech.com/rs
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Our customers are testing everything from train cars to
the Space Shuttle, from automobile airbags to
oilwells...and the list keeps growing. Why? Maybe it’s
our plug-in signal conditioners that allow connection of
any signal, any sensor. Or perhaps it’s the fact that
Dewetron systems are built on an open-architecture,
COTS* computer platform, allowing easy upgrades and
compatibility with all Windows" software and
hardware.

Or it could be our software—so easy to use and yet so
powerful-with brilliant on-line displays, full-color
printing and one-click export to Excel®, MatLab®,
ASCII, and several other popular formats. Of course,
Dewetron machines are perfect platforms for
LabVIEW® development, and they already include a
National Instruments® A/D card connected to our high-
isolation plug-in signal conditioners!

2 ¥ 41°

wd2

DEWE-3010

I

Above left to right — the DEWE-4000, DEWE-2010, and
DEWE-3010 portable PC Instruments

Our basic models are also highly popular as portable
industrial computers built to MIL-STD-810C for shock
and vibration.

It could be any of these things - or maybe it’s all of
them. The bottom line is, if you're doing data
acquisition any other way, you’re missing a lot. Pleas
take a look at Dewetron today. Start with our websg
or give us a call and arrange a no-obligation
demonstration at your facility.

Contact us today toll-free at 877-431-5
364-9464 outside the USA), or visi
www.dewamerica.com/ntb

Just need
K r’ RACK a

g 9 ‘ \ ! notebook (
S NG > .

*COTS = Commercial, off-the-shelf.

All trademarks acknowledged as the,

For Free Info Circle No. 402 or Enter No. 402 at www.nasatech.com/rs



P ented by the National Association
f Manufacturers, the 12th annual National Manufacturing
AW) will be held from March 18-21 at Chicago’s McCormick Place. More
0 exhibitors will be displaying their new products and services to more than 50,000 attendees.
ign engineering and |)|(mt management, to avtomation and enterplise'wide integration the event will
manufacturing technologies.

National Design Engineering Show (NDES) — one of NMW's four shows — addresses the needs of the $770 billion design
ng market. Nearly 1,000 exhibitors will display the latest tools, components, and materials that engineers use in mechanical

lectromechanical design and product development

the :Howmg ploducts that will be on dlsp|(1y For more information on the show, visit www.manufactur ingw eek.com/de

/Booth 6900 \

SolidWorks 2001Plus 3D CAD software is available Also highlighted in the SolidWorks booth will

Booth 821

from SolidWorks Corp., Concord, MA. Enhancements
to the Windows-based product include new productiv-
ity tools such as physical dynamics, which calculates the
actual contact and
transference of mo-

R e

tion from one com-
ponent to another.
[]i[) Down configu-
ration tools let users
control sketch rela-
tions, equations, and

feature end colli-

P = sions, as well as view
what-if design variations. Other enhancements include
exploded drawing views, a split part feature, new as-
sembly design tools, 2D to 3D design, and sheet metal
capabilities. For Free Info Circle No. 701 or Enter No.
(01 at www.nasatech.com/rs

)

.

The MathWorks, Natick, MA, will demon-
strate SimMechanics, a modeling domain
that extends Simulink® simulation software
to provide an environment for modeling
mechanical plants and controllers. It con-
tains physical modeling blocks that repre-
sent components found in mechanical sys-
tems, and that satisfy well-known mechanical
equations. For Free Info Circle No. 722 or
Enter No. 722 at www.nasatech.com/rs

be the AI*Solutions line of simulation prod-
ucts and technology platforms from ANSYS,
Canonsburg, PA. The product line includes
Al*Workbench for creating custom engineer-
ing simulation solutions; AI*EMAX, a high-
frequency electromagnetic analysis product
for analyzing RF/microwave passive compo-
nents and circuits; and AI*Environment, which combines ICEM CFD Engineer-
ing’s pre- and post-processor technologies with ANSYS simulation to enable
modeling and meshing for structural, thermal, and CFD projects. The company
also will focus on its partnership with SAS LLC to develop a new NASTRAN
product that will be distributed by ANSYS. For Free Info Circle No. 728 or Enter
No. 728 at www.nasatech.com/rs

Booth 7422

Machine housings and enclosures are available
from Rose+Bopla Enclosures, Frederick, MD. The
Alubos extrusion product line features rounded
corners and colored gaskets for those requiring a
handheld enclosure. It is offered in seven profile
sizes that can be cut
to any length and
capped with end-
plates. Mobile hand-
held machine control
units interface be-
tween man and ma-
chine using housings
| made of PVC extrusion. End caps are injection-
|

' molded in glass-filled polyamide. Plastic side pieces

LBk are ridged for better handling and are adjustable
to provide a wider or narrower front panel width.

e For Free Info Circle No. 704 or Enter No. 704 at

i - J www.nasatech.com/rs
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NEW PCI, cPCI
& PCMCIA Interfaces "I highly recommend ATI's force/torque transducers fo anyone
who needs a reliable, pre-calibrated, easily programmable
transducer. It is a truly versatile plug-and-play system."
Prof. Francisco Valero-Cuevas
Neuromuscular Biomechanics Laboratory

Sibley School of Mechanical and Aerospace Engineering
Cornell University

"Because of their off-the-shelf solutions for miniature force and
torque sensing, we were able fo go from concept to working
profotype in months instead of years."

Patrick Jensen, Ph.D., Assistant Professor of Ophthalmology
Johns Hopkins University

"The force/torque systems from ATl are ideal in our study of
human grip force coordination and production. They are as
close to a turn-key system that we have found.”

Professor Jay L. Alberts, Ph.D.

Dept. of Health and Performance Sciences
Georgia Institute of Technology

Shown are ATl six-axis transducers from 17mm dia. to 330 mm dia.

ATl manufactures a variety of extremely robust six-axis Force/Torque (F/T) sensors that provide low-noise, high-resolution signals with
output speeds of up to 10kHz and factors of safety up to 27 fimes measurement range. Since 1983, ATl has provided thousands of customers
with F/T's ranging from the smallest six-axis sensor in the world (17 mm diameter) to sensors measuring thousands of pounds. The F/T can
provide data via voltage outputs, RS-232 serial or interface with either ISA, PCI, PCMCIA or ¢PCl buses. ATl is developing interfaces to Firewire,
VXI, USB, DeviceNet and Ethernet. The F/T can also interface with analog data acquisition systems (seven channels required).

For more information, contact Milton Gore at mgore@ati-ia.com or extension 132.

T INDUSTRIAL
A ' AUTOMATION
| —_——

Our Products Also Include:

IS0 9001 Registered
Quick-Change  Robotic Tool (honge, Engineered Products for Manufacturing Productivity

Protector  Robotic Crash Protection Device
e Pinnacle Park, 1031 Goodworth Drive, Apex, North Carolina 27502 USA

Speedsburr Robotic Deburring Tool Tel- +1.919.7720115 * Fax: +1.919.7728259
Compensator  Automated Assembly Alignment Device Email: info@ati-io.com * www.ati-io.com




National Design Eng ing Show Preview

/ Booth 6911 AW /Booth 5142 gh

MSC.Software qu[?., Santa Ana, CA, will VX Corp., Palm Bay, FL, will launch ver- National Instruments, Austin,
de.nmnsu'atc MSC.visualNastran 4D 200‘2.' a sion 6 of VX Overdrive CAD/CAM soft- TX, will display the FieldPoint
.\'\'mdows-'hased ‘l()()l that sets 31). assemblies ware, which features an upgraded Web 2000 family of network modules
into motion, animates the resulting stresses, publishing tool, new PDM and collabora- that lets engineers create stand-
and lets engineers measure the performance tive product development tools, and an alone measurement and control
of moving components. It supports virtually enhanced user interface. Other new fea- solutions. The company’s Lab-
every CAD system and analyzes rigid body dy- tures include improved wire frame tools, VIEW graphical programming
namics, motion-related stress analysis, and and extended control of solids, surfacing, language can be embedded on
structural responses and assembly. New tooling and milling compact industrial measurement
such as vibrations, functions such as mold design wizards 1/0 nodes to build real-time dis-
deflection, and and five-axis milling also are added, For tributed monitoring and control
!:)u.ckling. P].mmrcal- Free Info Circle No. 724 or Enter No. systems. Each intelligent node
istic r(*.ndcrmg a{ld 724 at www.nasatech.com/rs acts as an independent compo-
animation are in- nent in a net-

cluded, as well as worked system
steady-state heat and still commu-
transfer, topology nicates with a
optimization, redundant constraint relief, /Boo',h 7757 \ host Windows
and gear, belt, and joint friction constraints. computer. Field-
For Free Info Circle No. 721 or Enter No. Pittman, Harleysville,
\721 at www.nasatech.com/rs PA, will exhibit the

LO-COG® 22-mm
brush-commutated
DC motor that fea-
tures a length of
1.900"., The motor
uses a skewed five-
slot armature design

MSCX Sormmane

Point consists of
a variety of mod-
ular analog and
discrete I/0, and several network
interfaces for distributed /0
across Ethernet, serial, Founda-
tion Fieldbus, and wireless net-
works. The modules combine
/0O and signal conditioning with

and bonded neodymium iron boron direct connectivity to sensors
magnets. Standard cartridge brush as- such as voltage, current, RTD,
semblies are designed to prolong brush thermocouple, relays, and pulse
life. Options include ball bearings, gear- generation. For Free Info Circle
heads, and encoders. For Free Info Cir- No. 707 or Enter No. 707 at
cle No. 715 or Enter No. 715 at www. www.nasatech.com/rs
Qcmmh.com/rs \ /

Booth 7345

Hybrid linear actuators in size 17 from Haydon Switch & Instru-
ment, Waterbury, CT, are available with a 0.9° step angle, which is
designed for higher resolution and a full step linear movement of
1.5 microns. The actuators are available in captive, non-captive,
external linear, and linear rotary designs. The actuators have res-

olutions ranging from 0.00006" to 0.002" per step, with opera-
Booth 7919 tional thrust capabilities of up to 50 pounds. They are for use in applications such as X-Y ta-
CADKEY Corp., Marlborough, MA, will in- bles, medical equipment, semiconductor handling, telecommunication equipment, and valve
troduce CADKEY GraphX™ mechanical control. For Free Info Circle No. 706 or Enter No. 706 at www.nasatech.com/rs

drawing software for drafters, mechanical
design engineers, and manufacturing engi-

neers. Built on an all-new Version 20 archi- ﬁBOth 6501 \

tecture, the product lets users create accu-
rate drawings from scratch, or generate Autodesk, San Rafael, CA, will highlight Au-
drawings from solid, surface, and polygon todesk Inventor 3D mechanical design software
models im- that enables engineers to move from 2D to 3D.

ported from § The latest release
other systems, H features more
including # than 200 new en-
ACIS® and i“ hancements, in-
Parasolid®. In- 3 cluding enhanced

dustry-stan-

drawing annota-
dard data

tion, Adaptive

P L

translators are Technology, and

included. The software uses intelligent di- integration with the Autodesk Streamline™ ser-
mensioning on native or imported drawings vice. The software also features a design sup-
to prohibit the creation of dimensions that do port system with context-sensitive tutorials, and
not match geometry or are not properly con- design capabilities for large assemblies, ma-
structed. For Free Info Circle No. 711 or chines, sheet metal, and sketching. For Free
Enter No. 717 af www.naantech.com/rs Info Circle No. 729 or Enter No. 729 at www.

Kncso'och.com/ rs j
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Survive the rigors

For stress, strain,

displacement and

” f d E E p S p ﬂ D E = buckling analysis,

nothing is as fast,

accurate, and easy

ﬂ a F E to use as COSMOS/.
|

For electromagnetic/
electromechanical
applications,
COSMOS/ is up to
100 times faster

than conventional

technologies.

From designing the
wing of an airplane
to an exhaust
valve, COSMOS/
offers a wide
array of fluid flow
and heat transfer
capabilities.

In order for Alliance Spacesystems Inc. to
design the robotic arm for the front of the COSMOs/ gives
Mars Exploration Rover, they needed an engineers an
optimal combination of strength and light
weight. With COSMOS/, they were able
to reduce the weight 15-20% while still

meeting NASA/JPL's exacting standards.

integrated tool to
simulate plastics,

rubbers, other

nonlinear materials

and much much more!

COSMOS/ offers a full suite of design  For information on how COSMOS/ can
analysis products. Fast, accurate, and help you work smarter instead of
easy to use, no other mainstream harder and a FREE 15-day trial, call us
EQENAS product can match today at 1-800- 7287 or visit us
COSMOS/ for performance and online at http://nasa.cosmosm.com.
functionality.

Are you sure you have a good design?

Will it break? Will it overheat? If you Save time and money try COSMOS/

aren't using COSMOS/ then you might ~ FREE for 15 days and see for yourself

be risking a potential part failure, why it is rapidly becoming the most s
without even realizing it. Don't take popular analysis program on
unnecessary chances with your design.  Earth....and beyond.

© Copyright 2002, Structural Research & Analysis Corp. Trademarks are the property of their respective owners.




National Design Engineering Show Preview

Booth 8217

FEMLAB® v2.2 multiphysics analysis software
from COMSOL, Burlington, MA, features a
new Electromagnetics Module and Chemical
Engineering Module. The new version also
features higher-order elements and extended
multiphysics with model interaction be-
tween geometrical domains of

different space dimensions.
CAD import functionality
includes 3D CAD im-
port in the IGES for-
mat. A new feature
is the weak form,
which lets users
compute fluxes, re-
action forces in
structural mechanics,
and surface changes and

currents. For Free Info Circle No. 710 or

‘Booth 6942

THK America, Schaumburg, IL, offers the
Caged Ball”, Caged Roller™, and Caged Tech-
nology Ball Screw™ linear motion products.
The Caged
Technology iso-
lates each of the
load-carrying re-
circulating ele-
ments in the
linear motion
guides in an in-
dividual cage or pocket. The cage prevents
ball-to-ball or roller-to-roller contact and fric-
tion. The cage also acts as a reservoir for lu-
bricants. For Free Info Circle No. 709 or
Enter No. 709 at www.nasatech.com/rs

Booth 7526

Type TDO” self<clinching cable-tie
hooks will be introduced by PEM®
Fastening Systems, Danboro, PA.
The hooks are designed to hang
bundled wires in an enclosure and
allow users to temporarily remove
and return tie-bundled wires to

Enter No. 710 at www.nasatech.com/rs and from their mounting points.
With the cable-tie hooks in place,
tie-bundled wires can be slipped
off. They install permanently with-
out screws, use no adhesives, and
promote EMI/RFI shielding. The
hooks are available in several sizes
and can be installed in sheets as
thin as 0.040” or as thick as 0.125".
For Free Info Circle No. 716 or
Enter No. 716 at www.nasatech.
com/rs

Booth 6716

ManufacturingQuote, Smyrna, GA, will display MfgJobs.com, a Web-based recruiting and place-
ment network for manufacturing professionals. The service automates recruiting and career
discovery processes, and serves as a job center for contract, permanent, and consulting jobs in
many manufacturing disciplines. The Web site offers career tools, privacy options, and other
features. For Free Info Circle No. 712 or Enter No. 712 at www.nasatech.com/rs

Time Study Results with Rapid Precision

AccuStudy Replaces the Stopwatch and Clipboard

Let’s face it, one constant in process improvement ¥ Easy to learn and easy to use
is the time and motion study. Practitioners have  ® Accurately captures exacting
used the same method for the past 122 years. time study data
It is fact that if the process must improve ™ ¥ s observation time by
then there must be a time study. In the VRAERANIIG THINNS Mime
past it has also meant that it was
tedious, time consuming and less
efficient than it should be ...until now.

¥ Rapidly Identifiable icons
improve speed and efficiency

B Provides greater accuracy in
recording time-motion

4 = - observations

Now, with AccuStudy there is an easy to use,
accurate and affordable way to stay in touch with

your process and make sure it is always running as
efficiently as possible to keep you as competitive ¥ Instantaneous preparation and

as possible. display of results, analysis and

reports enable immediate
process improvement

B Continuous clock with time
stamp yields greater integrity
for scientific results

Whether you are a small manufacturer or large, you will benefit from

AccuStudy” the moment you take it out of the box. ¥ Pays for itself in less than ten

_; AceuStudy

Advanced Time Studies
Info@timestudies.com
www.timestudies.com
206-855-9118
877-369-7086

™

AccuStudy Process Improvement Software

Try a demonstration of AccuStudy at National Manufacturing Week ¢ Booth #4815

The handrield hargware shown is the Fujitsy PenCentra 2
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Seejthell

Imagine. Some of the most brilliant ideas Got some brilliant ideas of your own?
in photonics, assembled for your review. Then post the results of your own
R&D by the world’s leading companies in R&D labor for a chance to shine and
fiberoptics, imaging, transmission, and catch the eye of someone looking to
optical devices, to name a few. license. Who knows the possibilities?
/;" Now imagine the ability to

/ search out and obtain licens- ﬁe 1_.)‘.:.

able technologies that could
help your photonics project
see the light of day. Save
your searches and have
new technologies pushed
out to you as they
become available.

You can also view yet2.com’s Tech of the Week by logging onto nasatechbriefs.com

For Free Info Circle No. 585 or Visit www.nasatech.com/585



Fast.
Reliable.
Safe.
Everything
automated
riveting
should be.

Introducing POPmatic
Point & Set™ the first
reliable auto-feed rivet
system.

POPmatic Point & Set, our new
auto-feed rivet system, delivers
what no riveting tool has before.
Consistent riveting at a rate
faster than any current hand
tool. Designed with a safe, self
loading hopper that holds up

to 2500 rivets, Point & Set
accelerates the riveting process
to previously impossible speeds,
meeting the requirements of
any production line. It's reliability
in an otherwise unreliable world.
For more information, call us at
203-925-4424 or visit us on the
web at www.emhart.com

®

POPMATIC

A @ BLACKE DECKER COMPANY

For Free Info Circle No. 411 or
Enter No. 411 at www.nasatech.com/rs

National Design Engin

Booth 7326

Intelligent Motion Systems, Marlbor-
ough, CT, offers the Mdrive34 NEMA
size 34 high-torque motor and driver
that incorporates a motor with on-board
electronics. It is suited for robotics,
medical instruments, assembly, semi-
conductor manufacturing, packaging,
and inspection applications. The system
uses a 1.8° motor combined with a mi-
crostepping drive, and accepts up to 14
resolution settings from 1/2 to 256 mi-
crosteps per step. Parameters can be
changed via an SPI port. Operating volt-
age is +24 to +75 VDC. The motor is
available in multiple configurations in-
cluding single stack, optical encoder,
linear actuator, and rear knob. For Free
Info Circle No. 717 or Enter No. 717
at www.nasatech.com/rs

[ Booth 217

The Temposonics® R Series AQB quadrature interface posi-
| tion sensor from MTS Systems Corp., Sensors Div., Cary, NC,
features programmable fixed pulse frequency and resolu-
tion. The AQB interface sensor generates an absolute posi-
tion output either upon power-up or after receiving an

eeri

Booth 7505

EDS/PLM Solutions, Cypress, CA, will ex-
hibit Solid Edge Insight that merges design
data management capabilities with the
Solid Edge Version 11 mechanical CAD
software. Insight is a fully integrated solu-
tion that is transparent to Solid Edge users.
Insight vault-
ing combines
d e 8.1 'g"'D
documents
and CAD files
with attribute
data in a com-
mon, secure
index storage
that
supports file locking, search, and role-
based access. It features distributed data
management, assembly link management,
bill of materials management, and CAD
property synchronization. For Free Info
Circle No. 718 or Enter No. 718 at www.
nasatech.com/rs

system

input signal from the controller interface. Resolution varies from 50 to 12,500 |
counts/inch and pulse frequency ranges from 8 kHz to 1 MHz. The interface is available
in rod style and profile style application housings. For Free Info Circle No. 719 or Enter |

\_ No. 719 at www.nasatech.com/rs

/Booth 7937 \

Optical Gaging Products, Rochester, NY,
will display the SmartScope® Quest 250
benchtop multisensor video measure-
ment system with
TeleStar optics.
The system pro-
vides video mea-
surements with
the convenience
of a zoom lens. It

integrates data from video, touch probe,
and laser sensors to characterize a part.
The touch probe acquires data from
areas not accessible by the optics, and
supports a variety of standard probe
heads and styli. The TeleStar lens has
collimated profile illumination that
matches the aperture of the optics over
its entire 10x range. For Free Info Circle

No. 720 or Enter No. 720 at www.
nasatech.com/rs /

Booth 9255

An upgrade to FiberSIM 3.4 software will be
available VISTAGY, Waltham, MA.
FiberSIM enables engineers working with
CAD systems to create products made of
lightweight composite materials. The soft-
ware incor-
porates XML

tools for shar-

from

ing special-
ized design

information

about com-
posite parts
with other

: applications.
It also provides enhanced documentation
features, and editing, customizing, and dis-
play capabilities for manipulating geometric
and non-geometric design data. For Free Info
Circle No. 723 or Enter No. 723 at
www.nasatech.com/rs

Ceradyne, Costa Mesa, CA, will display rolling element products, including rollers and
balls for bearing applications and cam rollers. The rollers have machined crowned pro-
files to minimize stresses in the ceramic and metallic components. The use of silicon ni-
tride allows cylindrical roller bearings to run at higher speeds with less friction. Cam
rollers operate at contact stresses of 1.0 to 2.4 GPa. For Free Info Circle No. 713 or Enter

No. 713 at www.nasatech.com/rs

www.nasatech.com
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Emhart is a world leader in the design and supply of innovative fastening and assembly
technology. From concept through installation, whether you’re manufacturing around
the corner or around the globe, Emhart provides cost-effective solutions for assembly

applications. Visit us at www.emhart.com A 4 BIACKSDECKER COMPANY
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© Ground-Traffic Information-Management System for an Airport
Real-time operational data are shared among diverse users to help minimize delays.
Ames Research Center, Moffett Field, California

A computer-based system, and a
method built around the use of the sys-
tem, have been developed to automate
the acquisition, integration, and man-
agement of data that have been gener-
ated at different rates by multiple, het-
erogeneous, incompatible sources. The
system [hereafter denoted the “TMS”
(for “trafficcmanagement system”)] in
its original form is intended for use in
improving the management of ground
traffic at a large, busy airport in order
to reduce delays. The TMS could also
be adapted to scheduling the move-
ments of multiple vehicles in other set-
tings — for example, vessels in harbors,
trucks or railroad cars in shipping
yards, and railroad cars in switching
yards. Still other uses for the TMS
could include managing containers at

a shipping dock, managing stock on a
factory floor or in a warehouse, and
training of a variety of airline, airport,
and government personnel in the man-
agement of airport ground traffic.

The basic TMS concept admits of
variations. In a preferred representa-
tive version, the TMS is a client/server
computer system that shares real-time
aircraft-operations data among the
Federal Aviation Administration
(FAA), airlines, airport managers, and
ramp controllers. The TMS (see fig-
ure) includes executive, information,
input-management, prediction, and
client-interface subsystems that are in-
terconnected to participate in the in-
terchange of real-time aircraft-opera-
tions data among the aforementioned
groups. In addition to raising the level

of coordination among these groups,
the TMS generates its value-added data
products for their use. These data
products include estimated times of ar-
rival of airplanes at gates and estimated
airplane-departure times. The TMS
uses expert-system software to fuse data
in order to establish and update refer-
ence data values for every aircraft sur-
face operation.

The executive subsystem is responsi-
ble for controlling the other subsys-
tems, starting and shutting down
processes at scheduled times, monitor-
ing system components for error and
warning conditions, notifying system-
support personnel of detected system
errors, and, when possible, recovering
from system failures. Additional duties
of the executive subsystem include fa-

DATA SOURCES
CLIENTS
Remote System - Ramp
User Operator
s Executive e
s sl — Tower
Startup | A  Error
i =) Message y | Messages
m <€—>»( Management
e Subsystem Flight-
Operations
A Data
|
|
i =] |
, Fiight- | A A Optional |
Operations I |
; Data |
Official Airline - |
Guide [ | Fradicion L——3| Achve |- — Other Client(s)
S Predicted and
Actual Data Presentation
Other Sources — Layer
*Aircraft Communications Addressing and Reporting System

The TMS Is a Client/Server System that helps various user groups to increase the level of coordination of airport operations and thereby reduce ground-

traffic delays.
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You can pull the plug...

..but you can't kill the power.

Introducing the world’s first ruggedized portable with a six hour battery life.
Tired of not having access to power where and when you need it? Those days are history thanks
to the all-new Dolch FieldPAC,” the only ruggedized portable with a six hour battery life. Imagine
taking your desktop right into the field and never having to worry about finding a power source
again. Want more? How about a CD read/write drive, USB port, audio, Ethernet, removable hard
drive, and a full-size keyboard. Plus all the durability and quality you expect from Dolch. All backed
by the Dolch Difference,” the most comprehensive customer support initiative in the industry

So no matter what type of environment you work in—more power to you!

For more information, check out www.DolchNTB.com or call 877.347.4924

©2001 Dolch Computer Systems, Inc.  FieldPAC and the slogan the Dolch Difference are trademarks of Dolch Computer Systems,

r

For Free Info Circle No. 512 or Enter No. 512 at www.nasatech.com/rs



Computers

cilitating diagnoses of faults in subsys-
tems, providing remote access for mon-
itoring and control, maintaining sys-
tem statistics, and managing user
accounts. The executive subsystem can
issue commands to reset various hard-
ware components of the TMS.

The input-management subsystem is
a collection of computer programs that
handle the data coming in from vari-
ous sources via network or serial links.
In turn, the input-management subsys-
tem feeds the data to the information
subsystem.

The prediction subsystem is respon-

sible for integrating all the input data
in order to monitor the progress of ar-
riving and departing flights, and to pre-
dict key events, including pushbacks
(departures from gates), takeoffs,
touchdowns, and arrivals at gates. The
integrated monitoring information
and predicted values are fed back to
the information subsystem for display
by the client-interface subsystem.

The client-interface subsystem is a
collection of computer programs. In a
preferred version of the TMS, the
client-interface system distributes
flight, TMS-status, and schedule data

Is Your Machine Still
Running Around In Circles?

Straighten It Out With the
CLD Linear Motor

If your linear motion system is spinning

out of control, you’re not alone. That can
happen when you try to obtain precision

linear motion using rotary technology.

Now, there’s a high-tech solution — the
compact tubular linear motor from
California Linear Devices:

« Brushless, direct-drive technology

* A single moving part — no cams, gears or pulleys

« Integral bearing system

* Fully programmable move profiles
« Forces from 50 to 1,200 1b.

* Velocity to 100 in./sec.

« Strokes from 2 to 20 in.

Carisbad, CA 92008

Phone: (760) 603-8026 |
Fax: (760) 603-0049 |
Toll Free: (877) 474-2854 [
E-mail: sales@calinear.com
www.calinear.com

So leave the rotary world behind, and you'll never look back.
Call us today at (877) 474-2854 or visit www.calinear.com.

34 For Free Info Circle No. 516 or Enter No. 516 at www.nasatech.com/rs
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from the information subsystem to var-
ious clients, including the aforemen-
tioned sources of data and user groups
and possibly other clients at remote lo-
cations. It also provides a graphical
user interface for continuously display-
ing flight data on a bit-mapped display,
and for executing various commands
to change the data or the method of
display.

This work was done by Brian J. Glass, Lil-
jana Spirkovska, William J. McDermott,
Ronald ]. Reisman, James Gibson, and
David L. Iverson of Ames Research Cen-
ter. For further information, access the Tech-
nical Support Package (TSP) free on-line at
wwuw.nasatech.com/tsp under the Electronic
Components & Systems category.

This invention has been patented by
NASA (U.S. Patent No. 6,161,097). In-
quiries concerning nonexclusive or exclusive
license for its commercial development
should be addressed to the Patent Counsel,
Ames Research Center, (650) 604-5104.
Refer to ARC-14268.

Mixed-Signal Driver
ASIC for IEEE 1394

and I’C Buses

Radiation-hardened ASICs
enable communication among
three different buses.

NASA’s Jet Propulsion Laboratory,
Pasadena, California

The IEEE 1394 and I°C Mixed-Signal
Driver is one of two application-specific
integrated circuits (ASICs) designed to
function together as an interface among
the following three digital-signal buses:
* A peripheral component interface

(PCI) bus;

* A high-speed serial data bus that con-
forms to Institute of Electrical and
Electronics Engineers (IEEE) standard
1394, also known as the FireWire stan-
dard; and

¢ An I’C (inter integrated circuit) bus,
which was developed in the early 1980s
by Philips Semiconductors for con-
necting a central processing unit to pe-
ripheral integrated-circuit chips in a
television receiver.

Among other things that have been
emphasized in the development effort
are radiation hardness and compactness
as required for intended use aboard
spacecraft. As result of engineering com-
promises necessary for radiation hard-
ness, the performance of this set of

NASA Tech Briefs, February 2002



ASICs is expected to lag somewhat be-
hind that of comparable circuitry previ-
ously developed for terrestrial use. Nev-
ertheless, because the capability for
communication among the three buses
is not afforded by any plug-in circuit
cards now commercially available, there
could be a terrestrial market for these
ASICs for applications in which the tri-
bus communication is required.

In the original spacecraft application,
the two ASICs would enable communica-
tion among multiple computers, scien-
tific instruments, and spacecraft engi-
neering systems via the three buses. The
first ASIC, which could be characterized
as a digital input/output (DIO) ASIC,
would provide a digital interface (a link
layer) among the three buses. The sec-
ond ASIC, denoted the IEEE 1394 and
I'C Mixed-Signal Input/Output Driver
ASIC (“MSIO ASIC” for short) is the
focus of this article. The MSIO ASIC

would serve as the physical layer in the
overall data-communication architecture.

The MSIO ASIC would implement an
analog interface to the IEEE 1394 and
I°C bus cables. The MSIO ASIC would be
connected, either directly or through an
isolation transformer, to the DIO ASIC.
The MSIO ASIC would receive digital
commands and data from the DIO ASIC
and pass these data and commands out
through the TEEE 1394 and I°C cables.
The MSIO would contain a commercial
controller core, custom analog bus cable-
driver circuits, two I’C-bus cable-driver
cores, and custom glue-logic circuitry.
The MSIO ASIC would be a radiation-
hardened, galvanically isolated, three-
port implementation of the physical-
layer functions described in the IEEE
1394a D2.0 draft specification. The
MSIO ASIC would also contain two radi-
ation-hardened, galvanically isolated sets
of I’C drivers and receivers, independent

of the 1394 interface and of each other.

This work was done by Huy Long, Peter
Jomes, Savio Chau, and Eric Holmberg of
Caltech and Ross McTaggert of Digital Me-
diaCom for NASA’s Jet Propulsion Labo-
ratory. For further information, access the
Technical Support Package (TSP) free on-line
at www.nasatech.com/tsp under the Elec-
tronic Components & Systems category.

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

Intellectual Property group

PL

Mail Stop 202-233

4800 Oak Grove Drive

Pasadena, CA 91109

(818) 354-2240

Refer to NPO-30121, volume and number
of this NASA Tech Briefs issue, and the
page number.

& Unity-Power-Factor Interfaces for Data-Processing Equipment
These could be manufactured as plug-in units.

John E. Kennedy Space Center, Florida

Circuits for conditioning AC power
supplied to computers are under devel-
opment. A power conditioner of this
type would be an interface between a
conventional AC power line and a com-
puter power supply (that is, an AC-to-
DC converter) that contains one or
more rectifier(s) and inductor(s). Typi-
cally, such a power converter is charac-
terized by a power factor <1, and, be-
cause it presents a nonlinear load to the
power line, it injects currents at har-
monics of the powerline frequency
back into the power line. These har-
monic currents can cause interference
with the operations of other electronic
equipment as well as overheating of
powerline transformers.

The main purpose served by the
power conditioner is to prevent injec-
tion of the harmonics into the power
line and to bring the power factor up to
1. It would not be necessary to modify
either the computer power supply or
the AGC-power-distribution system. In-
stead, the power conditioner could be
manufactured as a plug-in unit that
could simply be inserted between an AC
outlet and the computer AC-power
plug. Hence, it would be easy to retrofit
a previously constructed system with
power conditioners.

The effects of power factors <1 and
power-line harmonics on power-distri-

NASA Tech Briefs, February 2002
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bution systems and data-processing
equipment are well known. Prior to the
present development, efforts to sup-
press these effects had included the de-
velopment of unity-power-factor (UPF)
rectifiers that include active current-
shaping circuits to make the powerline
currents drawn by the rectifiers sinu-
soidal. However, such rectifiers have not
become popular in commercial data-
processing equipment.

www.nasatech.com

The present developmental power
conditioners can be characterized as
boost AC-to-AC converters. Like the
UPF rectifiers, these power converters
utilize current shaping. In particular,
they utilize pulse-width modulation as a
versatile means of shaping currents to
control the flow of power. The modula-
tion in such a power converter is con-
trolled by a combination of an inner av-
erage-current loop and an outer
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Computers

voltage-control loop. Together, these
control loops maintain a regulated out-
put voltage while forcing the input cur-
rent to be sinusoidal.

The figure is a simplified schematic
diagram of such a power conditioner
for a single-phase power line. When the
metal oxide semiconductor field-effect
transistors (MOSFETs) labeled S are

turned on, the magnitude of source cur-
rent through the boost inductors in-
creases. When the MOSFETs labeled S~
are turned on, the magnitude of the
current through the boost inductors de-
creases. Hence, by suitably modulating
the switching of S and S°, the source
current can be controlled to be sinu-
soidal.

This work was done by David Lofftus of
GSE Technology Applications and Giri
Venkataramanan of Montana State Univer-
sity for Kennedy Space Center. For further
information, access the Technical Support
Package (TSP) free on-line at wwuw.
nasatech.com/tsp under the Electronic Com-
/mm‘nh & ‘\')'\I(’m.\ category.

KSC-12147

® Program Injects Random Faults for Testing Computers

NASA’s Jet Propulsion Laboratory, Pasadena, California

JIFI (Jet Propulsion Laboratory’s
Implementation of a Fault Injector) is
a computer program for studying the
ability of a computer to tolerate, de-
tect, and/or recover from faults (that
is, bit errors). JIFI affords the capability
to inject faults into user-specified cen-
tral-processing-unit (CPU) registers
and memory regions with uniform ran-
dom distributions in location and time.
This capability makes it possible to
study the fault sensitivity of either a
computer regarded as a complete sys-

tem or of a specified component of

Industrial Servers & Portables

Broadax Systems, Inc.
17539 E. Rowland Street
tel: 626-964-2600 . fax: 626-964-2665
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hardware or application software. JIFI
operates at the application level and is
easy to use. In contrast, prior fault-in-

jection software operates at a lower

level and is more difficult to use. JIFI
includes fault-injection, profiling, out-
put-verifying, and classifying subpro-
grams that constitute parts of an
easy-to-use software interface for per-
forming fault-injection experiments
and analyzing the resulting data. JIFI
generates a fault-injection-result out-
put file for each run. Data from mas-
sive fault-injection campaigns can be

collected and processed automatically.

This program was Anil
Agrawal, Garen Khanoyan, John Beahan,
Leslie Callum, Raphael Some, and Won Kim
of Caltech for NASA’s Jet Propulsion Lab-
oratory. For further information, access the
Technical Support Package (TSP) free on-
line at www.nasatech.com/tsp under the
Software category.

written by

This software is available for commercial
licensing. Please contact Don Hart of the
California Institute of Technology at (818)
393-3425. Refer to NPO-30162.

1-800-872-4547

GSA# GS-35F-0496K

www.bsicomputer.com
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Fluorescent Dyes for Two-Photon Microscopy
Suitability for specific applications would depend on optical, chemical, and biological properties.
NASA’s Jet Propulsion Laboratory, Pasadena, California

A proposed program of research would
be oriented toward the development of
fluorescent dyes for use in two-photon
microscopy. Two-photon microscopy and
its predecessor, one-photon microscopy,
are variants of fluorescence microscopy,
which has become a major technology for
biological and physical sciences. The
basic idea in fluorescence microscopy is
to use fluorescent compounds as markers
for various physical and biological
processes so that by observation of fluo-
rescence under microscopes, one can lo-
cate those processes with high resolution
in space and time. Because the fluores-
cence emitted by a compound can be iso-
lated by its characteristic excitation and
emission wavelengths, the compound can
be traced with high signal-to-noise ratio,
even in a “messy” environment. In two-
photon microscopy, excitation of a fluo-
rescent dye involves the concurrent ab-
sorption of two photons of approximately
twice the wavelength of the peak of the
single-photon-absorption spectrum.

During the past few years, two-photon
microscopy has evolved to the incipient
development of a commercial two-pho-

ton microscope. Heretofore, two-photon
microscopy has been performed with
dyes optimized for one-photon mi-
croscopy; these dyes are unlikely to sat-
isfy the requirements for future relatively
inexpensive two-photon microscopes,
which are expected to feature simplified
optics and power-efficient, ultrafast lasers
combined in such a way as to afford only
about 1/25 of the sensitivity of previ-
ously constructed prototype two-photon
microscopes.

The dyes to be developed in the pro-
posed research would be optimized for
two-photon microscopy. Preliminary re-
search has revealed that at least three
classes of dyes will be needed:

1. Vital dyes could be used to label cells
and follow them over time. These
could include hydrophilic dyes that
would be trapped in cytoplasm or hy-
drophobic dyes that would be carried
in organelles or in cell membranes.
Vital dyes must be optimized for min-
imal toxicity and slow bleaching.

2. Hydrophilic marker dyes would be
formulated for covalent linking of an-
tibodies for use in immunocytochem-

ical labeling of tissues. These dyes
could be based partly on vital dyes.
However, because these marker dyes
would be used on fixed tissue, toxicity
would not be of concern as in the
case of vital dyes. Marker dyes must
be very hydrophilic to minimize the
“background” staining that would
otherwise occur because the dye
would interact with, and stick to, the
tissue. Marker dyes must be opti-
mized for brightness; bleaching is of
less concern.

. Phototoxic agents would be used to

sensitize cells or tissues for selective
killing by laser light. A tumor or path-
ogen would be targeted, either by di-
rect interaction with a dye or by for-
mation of a targeting complex that
could include, for example, antibod-
ies to a tumor antigen. The dye-la-
beled tissue would be irradiated with
light that the dye would absorb; pho-
toactivated damage or toxic byprod-
ucts of dye bleaching would then kill
the targeted cells. These dyes are re-
quired to be nontoxic until and unless
illuminated.

These Dye Molecules have been identified as potentially suitable for use in two-photon microscopy.

Ila

www.ptbmagazine.com
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The initial plan for the proposed re-
search is straightforward, given that a
few dyes (see figure) are already known
to have properties that make them can-
didates for use in two-photon mi-
croscopy. These properties include ab-
sorption maxima in approximately the
correct wavelength range and absorp-
tion cross sections about 50 times those
of conventional dyes. The plan calls for
the following coordinated efforts:

1. Synthesize dyes that (a) have two-pho-
ton-absorption wavelengths tuned for
specific applications; (b) exhibit hy-
drophilicity suitable for control of bio-
distribution and, possibly, toxicity;
and (c) are functionalized to provide

for routine attachment to antibodies,
caging complexes, and other biologi-
cally relevant compounds.

2. Determine lipo/hydrophilicity of
each dye.

3. Measure two-photon cross sections at
wavelengths from 780 to 1,000 nm,
determine one- and two-photon-fluo-
rescence quantum efficiencies, and
characterize bleaching rates and
byproducts.

4. Test each dye in a biological setting to
determine toxicity with and without il-
lumination and to determine perfor-
mance under a microscope.

This work was done by Scott E. Fraser, Seth

R. Marder, and Joseph W. Perry of Caltech for

NASA’s Jet Propulsion Laboratory. For fur-
ther information, access the Technical Support
Package (TSP) free on-line at www.nasatech.
com/tsp under the Materials category.

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

Intellectual Property group

JPL

Mail Stop 202-233

4800 Oak Grove Drive

Pasadena, CA 91109

(818) 354-2240

Refer to NPO-20150, volume and number
of this NASA Tech Briefs issue, and the
page number.

Optoelectronic Oscillator With Low Acceleration Sensitivity
A fiber-optic delay line is arranged to minimize changes in optical-path length.

NASA's Jet Propulsion Laboratory, Pasadena, California

An optoelectronic oscillator with a
nominal operating frequency of 11.763
GHz has been designed and constructed
to demonstrate a technique for reducing
the sensitivity of the operating frequency
to acceleration. Optoelectronic oscilla-
tors in general exhibit low sensitivity to
acceleration in addition to other attrac-
tive characteristics (high spectral purity,
low phase noise, capability for generat-
ing multigigahertz frequencies, and both
electrical and optical input and output
capabilities). The practical significance
of the present development is that the re-
duction of acceleration sensitivities to ex-
ceptionally low levels would render opto-
electronic  oscillators even more
attractive as signal sources for use on di-
verse moving platforms, including auto-
mobiles, ships, aircraft, and spacecraft.

The optoelectronic oscillator (see Fig-
ure 1) includes a distributed-feedback
laser and a feedback loop that comprises
a semiconductor Mach-Zehnder electro-
optical modulator, a delay line that con-
sists of a coiled 2-km-long optical fiber, a
photodetector, a microwave amplifier,
and a band-pass filter. The oscillator also
includes an electronic controller that
drives the laser, regulates the tempera-
ture of the laser, biases the modulator
and the photodetector, and supplies
power to the microwave amplifier. All of
the oscillator components except the
fiber-optic delay line are packaged in a
module that amounts to a prototype of
“turn-key” (fully operational) optoelec-
tronic oscillator units.

Of course, firm mounting of the com-
ponents within the module is an essential

2a

part of the design for reducing sensitivity
to acceleration. Most of the remaining
sensitivity to acceleration is attributable
to acceleration-induced changes in the

length of the optical path along the fiber-
optic delay line; therefore, the problem
of desensitization to acceleration be-
comes one of minimizing these changes.

Oscillator Module Spool
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Figure 1. The Optoelectronic Oscillator (shown here before modification to reduce sensitivity to ac-
celeration) comprises an oscillator module and a fiber-optic delay line.
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Fiber-Optic Delay Line Coiled Oppositely on Two Spools
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Figure 2. The Fiber-Optic Delay Line Has Been Split into two coils of opposite chirality. In combination
with other features of design and construction, this split greatly reduces the sensitivity of the oscilla-

tor to acceleration along the coil axis.

Experiments and calculations have
shown that if the fiber-optic delay line is
coiled tightly on a spool, then the sensi-
tivity to acceleration perpendicular to
the spool axis is less than 1/20 of the
sensitivity to acceleration along the
spool axis. Hence, the problem is re-
duced further in that it should be possi-
ble to eliminate most of the sensitivity to
acceleration by concentrating on mini-
mizing the response to acceleration
along the spool axis.

The solution of the problem is to split
the fiber-optic delay line into two coils
that are of opposite chirality but are oth-
erwise identical and that are mounted
on opposite faces of the oscillator mod-
ule (see Figure 2). In principle, when ac-
celeration along the spool axis length-
ens the optical path in one coil by a
given amount, it should shorten the op-
tical path in the other coil by the same
amount, so that the net change in opti-
cal-path length should be zero. Measure-
ments have shown that the sensitivity is
reduced to about 1/40 of that obtained

www.ptbmagazine.com

of a single-coil version of the delay line.
The total sensitivity to acceleration
along all three axes was found to be less
than 1.5 x 107 g' (=1.5 x 10" §*/m),
where g (=9.8 m/s°) is the gravitational
acceleration at the surface of the Earth.

This work was done by Shouhua Huang,
Meirong Tu, and X. Steve Yao of Caltech for
NASA’s Jet Propulsion Laboratory. For
further information, access the Technical
Support Package (TSP) free on-line at
www.nasatech.com/tsp under the Electronic
Components & Systems category.

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

Intellectual Property group

JPL

Mail Stop 202-233

4800 Oak Grove Drive

Pasadena, CA 91109

(818) 354-2240

Refer to NPO-21003, volume and number
of this NASA Tech Briefs issue, and the
page number.
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Critical Composition Buffering for Growing In,Ga,_,As on InP

Improved buffer structure for lattice-mismatched InGaAs devices.

John H. Glenn Research Center, Cleveland, Ohio

A method of growing lattice-mismatched In,Ga,_As epitaxial
layers on InP substrates using intermediate buffer layers of
InAsP,, has been invented to improve the performance of
In,Ga,_As thermophotovoltaic devices. The use of buffer layers
is required to minimize the density of threading dislocations
generated because of the lattice mismatch between low-
bandgap In,Ga,_As and InP. These defects degrade the electri-
cal performance of the InGaAs device by acting as recombina-
tion centers for minority carriers.

The traditional approach to buffer layer design strives to ac-
commodate the stress
developed by the lattice
mismatch through gen-
eration of misfit disloca-
tions that are confined
to the substrate/epi-
layer interface, while
minimizing the genera-
tion of threading dislo-
cations that propagate
through the epitaxial
layer(s). Often, many
buffer layers, strained
layer superlattices (SLS)
or thermal cycle growth
techniques are used to
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increase the interaction of threading dislocations, thereby re-
ducing the overall dislocation density. The method described
here utilizes a different phenomenon first observed in InGaAs
grown on GaAs, whereby the strain of lattice mismatch is ac-
commodated by dislocation formation in the substrate and un-
derlying buffer layers rather than the top device epilayers. The
success of this method depends on the selection of the com-
position of each buffer layer according to several criteria, most
notably the following:

® The yield strength of each buffer layer must exceed that of
the adjacent lower layer (including that of the substrate) so
that dislocations are preferentially generated in the softer,
lower layers.

® The buffer layers must be in compression, relative to the sub-
strate.

* The compositions of the buffer layers must be chosen to
make the lattice mismatch between any two adjacent layers
less than a critical value, below which few or no dislocations
propagate up through the layers to the overlying In Ga,_As.
This translates to making the compositions of the adjacent
buffer layers differ by less than a corresponding critical
amount.

It has been seen that the yield strength of an alloy of two ma-
terials varies with composition, with the maximum occurring at
a 50/50 mixture. For example, it has been suggested that the
yield strength of InGaAs has a maximum at a composition of
Ing;Gag5As (at elevated temperatures characteristic of epitaxial
growth). The use of InGaAs buffer layers for the growth of low
bandgap (i.e., 0.6 eV) Ing:GagseAs on InP may begin with a
Ing53Gag 47As buffer layer lattice-matched to the InP substrate
and be comprised of InGaAs layers with increasing In content
and lower yield strength. Thus, the buffer layer structure be-
gins with a strong material followed by successively weaker ma-
terials. Stress tends to be relieved by dislocation formation in
the weaker overlying layers. The opposite is true for buffer lay-
ers composed of InAs,P,_,. The buffer structure begins with InP
and proceeds with successively higher yield strength material,
thereby encouraging the formation of threading dislocations
in the underlying materials. Cross-sectional TEM (transmission
electron microscopy) analysis has verified this behavior of
InAs,P,_, buffer layers on InP. This technique allows buffer lay-
ers to be produced with fewer and thinner layers, providing
cost and operational benefits.

The figure depicts the bufferlayer structure of a typical
In,Ga,_As thermophotovoltaic device fabricated by the present
method. In this case, xis chosen to be 0.68 to obtain a bandgap
of 0.6 eV. Only two InAsP,_, buffer layers are needed: For the
first buffer layer, y is chosen to be 0.16 to obtain a lattice mis-
match of 0.58 percent with the substrate. For the second buffer
layer, yis chosen to be 0.32 to obtain both a lattice mismatch of
0.51 percent with the first buffer layer and a lattice match with
the first In Ga,_As layer.

This work was done by David Wilt of Glenn Research Center
and Richard W. Hoffman of Essential Research, Inc. For further in-
Jformation, access the Technical Support Package (TSP) free on-line at
wwuw.nasatech.com/tsp under the Materials category.

Inquiries concerning rights for the commercial use of this invention
should be addressed to NASA Glenn Research Center, Commercial
Technology Office, Attn: Steve Fedor, Mail Stop 4-8, 21000 Brookpark
Road, Cleveland, Ohio 44135. Refer to LEW-16776.
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Crystalline Organic Films for Optical

Applications

Nonlinear optics can be implemented as smaller, less

power-hungry devices.

Marshall Space Flight Center, Alabama

Cells that contain thin, single-crystal
films of photoresponsive organic mate-
rials [e.g., meta-nitroaniline (m-NA)]
have been invented for use as nonlinear
optics and especially as second-har-
monic generators. In comparison with
crystals of potassium dihydrogen phos-
phate (KDP) that have been used previ-

ously in such applications, the crystals of

this invention are smaller and are capa-

ble of producing second harmonics of

input light at lower input power levels.

A cell according to the invention (see
figure) includes an upper and a lower
plate made of fused quartz or other
transparent material. A recess to hold
the organic material is formed in the
lower plate. The recess includes a
groove around its periphery. The upper
surface of the lower plate, the broad
upward-facing surface of the recess, and
the lower surface of the upper plate are
optically polished to (1) eliminate de-
fects that would otherwise act as seeds
for undesired nucleation of multiple
crystals in the final crystallization
process described below and (2) enable
the upper and lower plates to fit closely
together. The dimensions of the final
organic crystal are determined by the
dimensions of the recess — typically a
diameter of the order of 10 mm and a
thickness between 0.5 and 500 pm.

The quantity of the organic material
placed in the recess is chosen so that the
material fills all of the recess except for
the groove; this is because the groove
serves to absorb any excess of the or-
ganic material during melting and/or
thermal expansion, to prevent the ma-
terial from flowing between (and
thereby forcing apart) the faying sur-
faces of the upper and lower plates.
Once the organic material is placed in
the recess, the upper and lower plates
are put together. The resulting cell con-
taining the organic material is heated to
melt the organic material, then cooled
to freeze the organic material in a poly-
crystalline form with an even distribu-
tion of grains.

T'he cell is then placed on a con-
trolled-temperature, heated stage under
a polarizing microscope, so that the or-
ganic material can be heated and
cooled for the final crystallization and
the microscope can be used to observe

Photonics Tech Briefs, February 2002
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Single Crystal of Organic Material

A Single Crystal of an Organic Material with a
nonlinear optical response is formed by con-
trolled solidification in a recess between two op-
tically polished transparent plates.

the crystallization process. The temper-
ature of the stage is first increased to the
melting point, taking care that except
for a single seed crystal of desired ori-
entation, all the organic material is
melted. The seed crystal can be singled
out under the microscope, and while all
other crystals melt, it can be kept solid
by exposing it to a microjet of cool air.
The temperature of the stage is then
slowly decreased, causing the organic
material to freeze as a single crystal that
grows outward from the seed crystal.

This work was done by Alexander Leyder-
man of the University of Puerto Rico for Mar-
shall Space Flight Center. For further in-
formation, please contact the innovator at
alex@feynman. upr.clu.edu.

Inquiries concerning rights for the com-
mercial use of this invention should be ad-
dressed to the Patent Counsel, Marshall
Space Flight Center; (256) 544-0021. Refer
to MFS-31450.

www.ptbmagazine.com

Get the
right answer.

The first time...
...every time.

Photon Inc.
your

Beam Profiling
Experts.

In the R&D labhoratory or on
the production floor, saving
time and improving yields has
never been more important.
Photon’s profilers measure
beam size and position for one
or many heams, heam power
and irradiance profiles —
providing best focus, divergence
or collimation, M?, near-field
or far-field patterns, and more.
Trust the experts and get the
accuracy, reliability, and
repeatability you need the

first time... every time.

Learn how heam
profiling can save
you time and money.

www.photon-inc.com

Light Measurement Solutions

For Free Info Circle No. 438 or
Enter No. 438 at www.nasatech.com/rs




"Photonics Tech Briefs

Apparatus Measures X-Ray Diffraction and Fluorescence

A single apparatus performs functions for which two apparatuses were previously needed.
Ames Research Center, Moffett Field, California

The figure depicts an apparatus for mea-
suring x-ray diffraction (XRD) and/or x-
ray fluorescence (XRF) in a specimen of
material. The specimen could be, for ex-
ample, a standard XRD powder sample of
a mineral, the elemental composition of
which one seeks to identify. It is common

that generates x-rays at a number of pho-
ton energies. The x-ray beam from the
source passes through a collimator, and
the collimated beam passes through a
band-pass filter, so that the sample is irra-
diated by a collimated, monochromatic
beam.

CCD and the processing circuitry are
operated so that only photons at the pri-
mary beam energy are counted in com-
puting the diffraction pattern.

2. The sample is irradiated with a mono-
chromatic beam and both diffraction
and fluorescence are of interest. The

Diffraction and
Collimated,  Fluorescence Photons
Monochromatic
X-Ray Emitter Collimator. X-Ray Beam
q 0
! § gkl
,/ g n A
&
Sample
Filter
CCD

3%

Microprocessor

The Readout From the CCD in this apparatus yields information on the XRD pattern and XRF spectrum of the sample.

practice to characterize samples in terms
of both XRD and XRF, but heretofore, it
has been necessary to use separate XRD
and XRF apparatuses.

The apparatus (see figure) includes a
standard x-ray emitter — preferably one
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mounts, and other equipment.
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RLBER Technologies Inc.
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The irradiated specimen emits mainly
two kinds of x-rays: (1) primary (diffrac-
tion) photons at the incident photon en-
ergy; and (2) secondary (fluorescence)
photons, which have lower energies. The
photons emitted by the specimen travel to
a charge-coupled device (CCD) contain-
ing a two-dimensional array of pixels,
wherein the photons are detected. In gen-
eral, the CCD pixel outputs depend on
both the fluorescence spectrum and on
the diffraction pattern projected onto the
array of pixels. By suitable choice of the
mode of operation, one can extract dif-
fraction or fluorescence information from
the CCD pixel outputs, as explained below.

Typical CCDs rival traditional Si(Li) de-
tectors with regard to energy resolution
and sensitivity in the energy range of 0.2 to
10 keV. Taking advantage of this charac-
teristic, the CCD can be operated in a pho-
ton-counting mode; the CCD can be in-
terrogated at such short intervals that in
each successive interrogation, the output
comprises indications of the energies of
individual photons incident on single pix-
els. Taking further advantage of this char-
acteristic, the CCD pixel outputs can be
processed to select only those signals in a
desired photon-energy range. The CCD
pixel outputs are processed partly in a
controller and partly in a microprocessor
connected to a display unit.

The apparatus can be operated in any
of several distinct modes, of which four
are described below:

1. The sample is irradiated with a mono-
chromatic beam and only the diffrac-
tion pattern is of interest. To discrimi-
nate against fluorescence photons, the

www.ptbmagazine.com

CCD and processing circuitry are oper-
ated to measure both the primary and
lower-energy photons. The diffraction
pattern is extracted from the signals at
the primary photon energy, while the
fluorescence spectrum is extracted
from the signals at lower photon ener-
gies.

3. The irradiating beam is monochro-
matic and only the fluorescence spec-
trum is of interest. In this mode, CCD
outputs at the primary beam energy are
rejected, and only the lower-energy sig-
nals are used in calculating the fluores-
cence spectrum.

4. The x-ray beam is polychromatic (a
band-pass filter is not used), and only a
particular diffraction pattern is of inter-
est. In this mode, the CCD and process-
ing circuits are operated to detect only
diffraction at selected multiple beam
energies and thus to discriminate
against photons at all other energies.
This mode is useful for diffraction ex-
periments in which there is a need for
fine adjustment of the x-ray beam ener-
gies to avoid strong absorption in the
samples.

This work was done by David F Blake,
Charles Bryson, and Friedemann Freund of
Ames Research Center. For further informa-
tion, access the Technical Support Package
(TSP) free online at wuww.nasatech.com/tsp
under the Physical Sciences category.

This invention has been patented by NASA
(U.S. Patent No. 5,491,738). Inquiries con-
cerning nonexclustve or exclusive license for its
commercial development should be addressed to
the Patent Counsel, Ames Research Center,
(650) 604-5104. Refer to ARC-12043.

Photonics Tech Briefs, February 2002



Imagine. Some of the most brilliant ideas Got some brilliant ideas of your own?

in photonics, assembled for your review. Then post the results of your own

R&D by the world’s leading companies in R&D labor for a chance to shine and

fiberoptics, imaging, transmission, and catch the eye of someone looking to
optical devices, to name a few ticense. Who knows the possibilities?

Now imagine the ability to =
search out and obtain licens- (ﬁtﬁD}"‘.
able technologies that could

help your photonics project

see the light of day. Save

your searches and have
new technologies pushed
out to you as they
become available.

You can also view yet2.com’s Tech of the Week by logging onto nasatechbriefs.com

For Free Info Circle No. 489 or Visit www.nasatech.conv/489



Lasiris™ Lasers

THE LASER SOURCE FOR OEMSs:
STANDARD & CusTOM

SNF LASER Many

patterns |
available

All patterns have a
uniform inte y profile
Focusable

ESD protection
Two-year warranty

MINI LASER

Compact and lightweight [
(10 mm diameter)
Uniform intensity profile
Focu . : ‘
ESD prote ction
ITwo-year warranty

TEC LASER \

moelectric temperature control

ity, many wavelengt
ations
Ext 1 ifetimg !
Uniforn
Focusable

MAGNUM LASER

High power line generator

Uniform

Infrared up t

MFL MICRO-FOCUS LASER

Proiects line s thinas 5.5 um

e |deal for on inspection
e Uniforn LY profile |

b ) I warranty \

Custom designing
lasers for 10 years

/A StockerYale

Simply brilliant ideas™

StockerYale Canada Inc.
275 Kesmark, Montreal, Quebec H9B 3J1 Canada
Tel.: (514) 685-1005 Fax: (514) 685-3307
1-800-814-9552
www.stockeryale.com
lasers@stockeryale.com

Copyright 2001 StockerYale, Inc. All rights reserved

For Free Info Circle No. 443 or
10a Enter No. 443 at www.nasatech.com/rs

Sach

Technologies
of the Month

Sponsored by )/ € t@com

=1

For more information on these and other new,
licensable inventions, visit
www.nasatech.com/techsearch

Mid-Infrared Detector Subsystem for On-Line
Process Monitoring and Other Applications

Revolutionary changes in the measurement of chemical
processes on-line have been demonstrated in the plant by the
use of this miniature linear array detector. It operates in the
mid-infrared (2-14 micron band) and offers the significant ad-
vantage of room temperature operation. The detector can be
provided as a component, as a board with ASIC-based signal
processing, or as a complete subsystem delivering serial data to
a PC. The technology is of broad interest for mid-infrared de-
tection and analysis.

Competing technologies either require cooling or are still at
an early research stage. This one enables the implementation
of miniature mid-infrared instruments and systems. This has al-
ready been exploited in one application that took a measure-
ment technique out of the laboratory and into the manufac-
turing plant. The detector provides 128 pixels in a linear array,
and can be optimized for a specific wavelength within the 2-14
micron band. It can be supplied as an unmounted component,
on a small PCB with associated ASICs to buffer the detector sig-
nal, or as a subsystem with power supplies and a local proces-
sor to convert the signal to a serial data stream in RS-422 for-
mat. The manufacturing process is well established and uses
proven techniques developed from silicon device fabrication.
The technology can readily be adapted to a different number
of pixels to suit particular applications.

The detector was developed in a joint program between a
major research laboratory and a chemical company. The tech-
nology has been developed to ensure a consistent high-yield
manufacturing process, and initial applications in spectroscopy
have demonstrated the excellent performance of the device
and shown its clear advantages. The technology appears to be
suitable for broader applications in the mid-infrared.

For more information go to
www.nasatech.com/techsearch/tow/detector. html
email: nasatech@yet2.com; phone:617-557-3837

Liquid Crystal Optical Element and Liquid
Crystal Display Apparatus

A light-controlling device of this liquid crystal optical ele-
ment without a pair of polarization plates may be used as a
building material such as a window, a skylight, or a partition of
a door, as a material for casting for various electrical products,
or a door or closure. Furthermore, a projection type display ap-
paratus using this type liquid crystal optical element is realized
with a further bright image and less optical loss than that using
a usual liquid crystal optical element, which requires a pair of
polarization plates.

For more information go to
www.nasatech.com/techsearch/tow/liquid. html
email: nasatech@yet2.com; phone: 617-557-3837
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PRODUCT GUIDE:OPTICAL MOUNTS

dustry. They come in swarms, they possess none of the

glamour of other members of the family such as holo-
graphic optics and VCSELs, but they are the very foundation of
an optical train or experiment. All of the manufacturers listed
below have extensive lines of optical mounts, so that this guide
does not purport to do anything more than suggest the range
of the offerings.

The mounts are intended for the most part for holding and
pointing lenses, mirrors, beamsplitters and other round and
for the most part single-element optics. According to Newport
Corporation, one of the leading providers of this kind of
equipment, the main factors to consider in selecting a mount
are adjustment type — that is, kinematic, gimbal, or flexure,
transmission capability, and mechanical interface.

In a kinematic mount, the most commonly used method of
providing two-axis rotation, the center of rotation is located off
the optic's surface. For a gimbal mount, the center of rotation

0 ptical mounts are the worker bees of the photonics in-

is precisely at the geometrical center and on the front surface
of the optical component. Flexure mounts use solid springs to
constrain the component's mounting plate. Melles Griot, an-
other foremost purveyor of such components, asserts that
kinematic and flexure mounts offer economical, precise posi-
tioning in spite of some cross-coupled motion. Because gimbal
mounts provide angular adjustment without translation, they
are employed in the most precise beam control applications,
and are generally more expensive than kinematic mounts.

Mounts with a clear aperture are obviously suitable for use
with transmissive elements such as beamsplitters, lenses, and
filters. Platform mounts, with their solid front plate, are suited
to reflective optics, and to adjust components mounted on
their surface, such as prisms and beamsplitting cubes.

The material from which the mount is made is also important
in choice. Aluminum, brass, and stainless steel all have their
virtues and drawbacks, and the manufacturer should be consulted
on which of these materials are best suited to your application.

NEWPORT CORP.

www.newport.com

ewport offers a wide variety of fixed,

full-size and miniature kinematic,
gimbal, and specialty mounts that can be
mounted to posts, tables, and rails.

% The Ultima" series is the company's top-
of-the-line mount, utilizing inter-
changeable actuators. These stable
kinematic mounts feature the com-
pany's patented clear quadrant design,
and many optional mounting acces-
sories are offered. Included in the series
are mounts for sizes ranging from 0.5, 1,
1.18, 2.3 and 4 in. The clear quadrant of
the front plate allows beams to pass
close to the edge of the mounted optic,
so that beams can be reflected from one
mount to another at minimum incident
angles and with minimum separation.
Part numbers begin with U. There are
more than 55 kinematic and 58 gimbal
mounts in the series.

#The Ultima Corner Gimbal Optical
Mounts are designed to tilt an optic
without translating its surface by ad-
justing two adjacent actuators. Corner
mounting allows an optic to be posi-
tioned in locations where space is at a
premium. Newport says the mounts for
l-inch diameter optics are provided
with 80 TPI adjustment screws, but the
user can also use the base model and
choose among several actuators.

% The Performa™ series are kinematic
mounts for general laboratory or in-
dustrial applications. They are avail-
able for l-inch diameter aperture op-
tics as well as platform versions in sizes
ranging from 0.5 and 0.75 to 1 and 2-
inch optics. Precision 80 TPI adjust-
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ment screws with matching brass
sleeves are standard on these mounts.
Capstan knobs can enhance the posi-
tion sensitivity of the mount by insert-
ing a standard Allen wrench. An adap-
tor converts the mount to a
post-mounted horizontal platform for
mounting prisms, cube beamsplitters,
and other components. These mounts
are available in aperture optic sizes of 1
and 2 in., and in a 2-in. platform type.
Part numbers begin with a P.

%The MFM series of flexure mounts
comes in diameter sizes of 0.5, 0.75 or
1 in. The 80-pitch adjustment screws
can be adjusted over a 3.5-degree
range with an Allen wrench. The com-
pany offers a number of other specialty
mounts: the GM series for orthogonal
coplanar adjustments; the HVM series
for vertical-drive kinematic adjust-
ment; the VGM for vertical-drive gim-
bal adjustment; the 610 series ultra-res-
olution mirror mount; and several
series of lens mounts and holders, in
addition to many series of specialty op-
tical mounts. New to the line is the
RM25 polarizer rotation mount, allow-
ing 1 in. diameter linear polarizers,
wave plates, calcite polarizers, and po-
larizing cube beamsplitters to be con-
tinuously rotated 360 degrees.

MELLES GRIOT

www.mellesgriot.com

elles Griot's MicroLab™ opto-me-
Mchanical system is designed for opti-
cal components that typically range from
5 to 15 millimeters in size. It includes
mirror and beamsplitter mounts, lens,

fiber and polarizer holders, and optical

www.ptbmagazine.com

component cell systems. A series of opti-
cal mounting cells is also available to
make handling easier.

% The kinematic mirror mount can be

adjusted over an angular range of plus
or minus 5 degrees. Mirrors of a diam-
eter of 12.5 to 12.7 millimeters and 25
to 25.4 millimeters are attached to the
mount using component holders.
When mounted horizontally on top of
a post, this black anodized aluminum
mount becomes a prism or cube-beam-
splitter tilt table.

% Gimbal and beamsplitter mounts pro-

vide plus or minus 2.5 degrees of an-
gular adjustment about two orthogonal
axes that intersect at the center of the
optic's front surface. A retaining ring
holds optics from 12.5 to 12.7 millime-
ters. Mirrors up to 6 millimeters in
thickness and plate beamsplitters up to
a millimeter in thickness can be
mounted. The maximum transmitted
beam diameter at a 45-degree angle of
incidence for the gimbal beamsplitter
mount is 5 millimeters.

% The flexure mirror/optic mount has

three adjusting screws that yield plus or
minus 2 degrees of tilt when one screw
is turned and 1 millimeter of translation
along the optical axis when all three are
turned an equal amount. Melles Griot
says that the mount's 16-mm-diameter
aperture makes it unique. The flexure
mirror/optics mount is made of brass
with a black chrome finish and black
anodized aluminum. An optical-cell ro-
tation adaptor allows optics mounted
in 16-mm-diameter cells to be rotated
in the flexure mount.

% The company makes a variety of optical

1la
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component holders to mount 12.5-mil-
limeter and 25-millimeter components
to the kinematic mirror mount and
flexure optics mount. The smaller com-
ponent is mounted in a plate that at-
taches to the front face of the mount.
Two versions are available: the standard
version has an M2-threaded hole for
post mounting, and the extended ver-
sion is used with two kinematic mirror
mounts when transmission is required.
With 25-millimeter components, the
optic is held against the front mount's
surface by a plate that goes over the
front face of the optic. It is attached to
the mirror mount with four screws.
<A line of optical component cells is de-
signed to hold lenses and other compo-
nents for handling. The cells come in
outer diameters of 10, 16, and 20 mil-
limeters, covering a component diame-
ter range of from 5 to 17.5 millimeters.
Other holders include a gradient-index
lens holder, a spherical ball lens holder,
a microcomponent holder, a pinhole/
slit holder, a filter holder and an ad-
justable lens holder. There are also two
types of cell holders, one that attaches to
a mirror/optics mount, and one with an
integral base. An x-y positioner for opti-
cal component cells allows 16-millimeter-
diameter cell-mounted components to
be aligned in the x-y plane.

A line of kinematic mirror/beamsplit-
ter mounts has an angular range of 10
degrees. It is available with a ready-to-
go mounted wavelength/4 flat mirror.
Optics diameters that can be used with
the mounts range from 12.5 to 50.8 mil-
limeters. They come with either two or
three adjusters. Also available is a line
of flexure mirror/beamsplitter mounts.
Sizes that can be used range from the
MicroLab version (16 mm) to 50 mm.
A group of flexure mirror mounts called
Micropoint™ are machined from a single
piece of hardened and tempered steel.
Also available are a general-purpose
gimbal mirror/beamsplitter mount as
well as a research-grade mirror/beam-
splitter mount. Holders are available for
lenses, filters, and polarizers.

EDMUND
INDUSTRIAL OPTICS

www.edmundoptics.com

Edmund Industrial Optics' line of
mounting components has tapped
holes and dimensions in the English stan-
dard (i.e., 1/4-20, holes on 1 inch cen-
ters) as well as mounting components in
the metric standard (i.e., M6 threads,
holes on 25 millimeter centers). But the
company's thread-to-thread adapters
eliminate the differences, and the adapter
plates and metric-base plates are designed
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to be compatible with both English and
metric standard breadboards.
< Edmund's

kinematic optical cell
mounts cover diameter ranges from 1-
2in. up to 12.5-12.625 in. They are also
available for the company's C-mount
and T-mount integrating mounting
components. A ball pivot and 64-pitch
screws (two 32-pitch for 8-12.5 diame-
ter models). There is an angled series
that offers an angled base for simple
stand-alone installation. The straight
series adapts to standard 1/4-20 TPI
hardware. There are nine models in
the angled series and five in the
straight series. A line of precision gim-
bal mounts has coarse angular transla-
tion of 360 degrees and fine angular
translation of 0.25-mm pitch. A 20-mm
stainless steel metric post is included.
There are four models in the series.

# The kinematic mounts series has three

models, with sizes of 25.4, 50.0, and
50.8 mm. A set screw holds optics in
place. There are two color-coded
knobs for pitch and roll. The top-
mounted micrometers do not interfere
with system integration.

< Edmund offers a self-centering jaw

clamp and gimbal mount for use with
components up to 4-1/4 in. diameter.
The clamp is mounted alone on the
1/4-20 tapped hole in the base or to
the 6-in. gimbal frame. The gimbal
mount has an angled base to allow fas-
tening by 1/4-20 cap screws or unfas-
tened standalone use. The mount fea-
tures two-axis tilt with orthogonal
three-point suspension. Three 64-pitch
screws permit adjustment.

@A line of polarizer mounts has three

standard and one micrometer-driven
models. They have a secure optic re-
tainer, a lever arm for smooth rotation,
a locking knob for repeatability, and
360-degree scaled vernier. For the mi-
crometer-driven version, the total
travel of the 0.25-mm pitch fine adjust-
ment is 10 degrees.

“ Edmund offers a fixed/multiple filter

mount that allows stacking of up to
four filters. It comes in two models
with a retaining ring that holds the fil-
ter in place. A matching mounting cell
sits securely in the filter holder.

< Among other devices available are met-

ric rectangular optic mounts, a metric
spring/mount filter holder, a prism
holder, and a rotary assembly with a
prism holder. A kinematic mirror
mount holds l-in. and 2-in. diameter
mirrors. The company also offers an
adjustable gimbal mirror mount with
movement by means of two fine 80-
pitch screws, permitting 7-degree tilt in
two planes. Also available are minia-
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ture, small, and large straight and
angle mounts, and optical fiber align-
ment mounts.

COHERENT

www.coherentinc.com

oherent's standard stock includes a
wide variety of precision optical
mounts and hardware, as well as transla-
tion components, optical tables and rails.
TopAdjust kinematic mirror mounts are
available in many sizes ranging from 1 in.
square to 3 in. square. Both tip and tlt
controls are top mounted to avoid beam
contact where access is restricted or it is
necessary to keep the operator's hands
away from the optical path, as in high-
power systems. TopAdjust mirror mounts
are available with bases for metric or inch
table mounting or without bases for post-
mounted applications. The fine pitch ad-
justing screws are fitted with knurled lock-
ing rings to prevent accidental movement
once set in place. Angular adjustment
range is plus or minus 2 degrees.
< Coherent markets Precise™ 1-in. mirror
mounts designed to accept round mir-
rors or beamsplitters up to 25.4 millime-
ters in diameter. Holes in the backplate
are designed to accept almost all hard-
ware. Angular adjustment range is plus or
minus 10 degrees. The 100-thread-per-
inch adjusters have the hex key option.
< The company also offers kinematic mir-
ror mounts for round, frontsurface
mirrors or beamsplitters of either 3 or 4
in. diameters. Optics are retained in
the mount by two delrin inserts and a
nylon-tipped set screw. Angular adjust-
ment range for the 3-in. mount is plus
or minus 12 degrees, and for the 4-in.
plus or minus 10 degrees. Clear aper-
ture on the 3-in. mount is 73.0 millime-
ters and for the 4-in. 97.5 millimeters.
%+ Available from Coherent are compact
mirror mounts that will accept square or
round (cell-mounted) mirrors in 1-in. or
smaller sizes. A wide range of cells is
available for mounting round mirrors on
the face of these mounts. Angular adjust-
ment range is plus or minus 15 degrees.
<A line of lens and optical component
mounts is also available from Coher-
ent. These are fixed position post-
mounted component holders. They
are available in a range of sizes from
0.5 in. diameter to 4 in. diameter.

Lenses, filters, mirrors and windows
can all be held in these mounts.

% The company also offers adapters for a

range of mounts; fixed threaded lens
mounts; kinematic prism and beam-
splitter platforms; beam height risers
for Precise mounts; 145-degree
adapters; and a variety of beam steering
devices, among other instruments.
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OPTOSIGMA

www.optosigma.com

OptoSigma markets a broad range of

mirror mounts of both the kinematic

and the gimbal variety. Large precision

mirror mounts are available for 4, 6, 8,

and 10-in. diameter mirrors, and larger

sizes are available on request.

Sensitivity is less than 3 arcseconds.
Mirrors are held in a mounting ring by
means of three clamp screws. Angular
alignment can be made about two axes,
by means of dual-action adjusters with
fine screw and ultrafine differential mi-
crometer action.

% OptoSigma offers its UltraStable™ mir-
ror mounts for 1 and 2-in. diameter
mirrors. Adapters can be used for
other sizes. Mirrors are secured in
place from the rear of the mount using
a retaining ring. Two degrees of free-
dom about the azimuthal and eleva-
tional axes are driven by a dual-speed
differential micrometer.

A line of gimbal mirror and beamsplit-
ter mounts have full 360-degree rota-
tion around the mirror surface. Once
roughly set, the mount may be locked
and fine motion controlled by the mi-
crometer adjusters for both azimuth
and elevation. These mounts accept 2-
in. (50-mm) or 30-mm diameter beam-
splitters and provide a clear aperture
at 45 degrees of l-in. and one-half
inch respectively. The line has six mir-
ror mounts and two beamsplitter
mounts available.

+ OptoSigma makes mini-beamsplitter
mounts available. These permit a 45-
degree incident beam to pass unim-
peded through the mount. They ac-
commodate only 15-mm diameter
beamsplitters of thickness up to 2 mil-
limeters, providing a 6-mm diameter
clear aperture at 45 degrees. They
have two top-projecting screws to pro-
vide plus or minus 2 degrees of tilt
over two axes.

#The company's TopMike™ mirror
mounts have the tilt controls top-
mounted within the width of the mir-
ror mount. The mirror can be ad-
justed in two axes of tilt. The TopMike
is normally supplied with a base that
sets the mirror normal to the optical
path, but two other mounting options
are available, one being at 45 degrees
to the incident path. There are five
models available.

% OptoSigma also offers the OneTouch™
mirror mount. The user simply touches
a spring-loaded button on the side of
the mount, inserts the mirror, releases
the button, and the mirror is held se-
curely in an adjustable mount. Cutouts
in the side of the mount make it possi-
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ble to avoid touching the mirror. A
slight noncircularity in the mounting
aperture ensures kinematic sealing and
allows for a slight variation in diameter
to accommodate both inch and metric
diameters. Fine-pitch 100 TPI (0.25-
mm) screws provide stable and control-
lable adjustment in two perpendicular
axes of tlt.

% Other products available from the
company include flexure mirror
mounts, small mirror mounts, mini-
mirror mounts (10, 12.7, and 15 mm in
thicknesses of 3 to 6 mm), five- and
three-axis optical mounts, polarizer
holders and pinhole mounts.

THORLABS

www.thorlabs.com

horlabs offers a six-axis kinematic
mount (K6X) designed for such appli-
catiions as crystal alignment, lens align-
ment for diffraction-limited perfor-
mance, and fiber optic coupling. Also
available is a prism mounting attachment

designed to provide a half-inch by 1.44-

in. platform mounted to the rotation

stage of the K6X. The K6X1 comes with
prism-mounting hardware, hex key and
mounting screws.

< Thorlabs says its gimbal mirror mounts
for 1-in. and 2-in. mounts are true gim-
bal design because the optical surface is
located on the rotating axes. Their grad-
uated adjuster knobs have 50 divisions
per revolution. The hardened steel drive
mechanism provides long-term stability,
according to the company.

“* Also available from Thorlabs are kine-
matic mounts for optics with 1/2, 1, 2,
3, and 4 in. diameters. The company
offers a vertical-drive mirror mount
for l-in. optics, with a total travel of
plus or minus 3 in. A piezoelectric
kinematic mount combines the me-
chanical features of a kinematic mir-
ror mount with the electromechanical
of a piezoelectric stack. The stacks are
mounted in the front plate, directly
under the tips of the three adjuster
screws, allowing for coarse and fine
control of both the translation and the
angle of the front plate.

** Also available are mounts for thin 1-in.
and 2-in. optics, a kinematic prism
mount, and a kinematic platform
mount. Among mounts for lenses are
those with diameters for 0.5, 1, 1.5, and
2-in. diameter lenses. A self-centering
lens mount has three spring-loaded
fingers that automatically grip optics
ranging from 0.15 in. to 1.70 in. The
lens holder fingers are opened with
one hand by pinching the actuator tabs
between the thumb and forefinger.

www.ptbmagazine.com

The spring-loaded fingers firmly grip
the optic while the cam action of the
nested ring design centers the optic.

“New to the line is a cylindrical lens
mount that accepts cylinders up to 65
millimeters tall. Thorlabs says that, un-
like most guillotine mounts, there are
no objects in its design to block the op-
tical axis. Also available is a high-preci-
sion rotation mount that combines
easy-to-use manual rotation with back-
lash-free micrometer adjustment, ac-
cording to the company.

CVI LASERS

www.cvilaser.com

VI Laser offers several lines of rotary
mounts intended for optics of diame-
ters of 0.5 through 3.0 in. The
Model1180 allows the user to make quick
coarse adjustments followed by an ex-
tremely fine tweaking. With the locking
screw disengaged the 1180 operates like
an ordinary rotary mount, allowing full
360-degree rotation. With the thumb-
screw engaged, turning the adjustment
screw provides 20-microradian per de-
gree adjustment over a plus or minus 5-
degree total rotation range.
< Mirror mounts are available for all
standard mirror sizes from 0.5 to 4.0.
New to the line are rectangular mirror/
prism mounts, which hold right-angle
prisms and rectangular or square mir-
rors, providing, according to CVI, very
large clear apertures. CVI's Series 200
has 16 models to choose from, for sizes
ranging from 0.5-in. diameter to 2.0 in.
diameter. CVI says its Series 310 is its
largest and highestresolution mount,
with models for 2.0, 3.0, and 4.0 optics.
The mounts are made of hardened
steel with lapped carbide bearing
points and 80-pitch adjustment screws.
%+ Also available are series of rectangular
mirror/prism mounts, a three-axis
prism mount, lens centering cells, fil-
ter wheels, lens mount right-angle
plates, and many other optics holders.
% CVI calls the Series 8800 super mount
a completely innovative concept. The
mainframe is a heavy fixed plate with
three 80-pitch adjustment screws and
a tiltable contoured frame with a pair
of precision machined dovetails. Indi-
vidual optic carriers clamp to these
dovetails. The beam height is no
longer built into the mount; the 8800
makes it adjustable. And the same
mainframe may hold many different
types of carriers. Some of the devices
that may be fashioned with the 8800
are a vertical-plane ring resonator, a
Michelson interferometer, and a re-
flective beam expander with astigma-
tism compensation.

13a



New Products

Product of the Month

DPSS Laser for Biomedical Market
JDS Uniphase Commercial
announces the S series (CDPS532-S), a continuous-wave
532-nm laser for OEM integration into biomedical instru-
ments. The product is half as large as previous designs, and
features a controller that requires less power and produces
less heat than other available models, according to the
company. The S series is a single-longitudinal-mode fre-
quency-doubled Nd:Vanadate diode-pumped solid-state
laser. It provides an output power of 10 mW with less than
0.5 percent noise. The device has a 76- x 28.5- x 40-mm
head and a 111- x 63- x 22-mm controller. JDS expects the

instruments such as DNA sequencers and flow cytometers.
For Free Info Circle No. 750 or Enter No. 750 at www.nasatech.com/rs

Lasers, San Jose, CA,

Precision Molded
Glass
Components
Docter Optics, Mesa,
AZ, offers precision
molded standard opti-
cal components in rectangular, square, or diameter
sizes from 4 mm to 165 mm. Components include

aspheric condenser and spherical singlet lenses, con-
cave first surface mirrors, heat-absorbing filters of
Schott B270 Superwite® crown, 8830 Duran® borosil-
icate, F2, Pyrex, KG1 or KG2 colored glass materials,
single- or multilayer AR, cold light, dichroic, IR and
metallic aluminum coated devices. Custom compo-
nents are available in sizes up to 260 mm and include
IR and neutral density filters.
For Free Info Circle No. 752 or
Enter No. 752 at www.nasatech.comirs

1024-x-1 Linear
InGaAs Array
Indigo Systems Corp.,
Santa Barbara, CA,
introduces the
ISC0007-GS1024,
which it calls the world’s first 1024-x-1 linear InGaAs
photodetector array for telecommunications and

NIR spectroscopy applications. The instrument com-
bines the company's readout integrated circuit,
InGaAs detectors, and bump-bonded hybridization
techniques, all fashioned in-house. Indigo says the
array is specifically designed to meet the rigorous
demands of DWDM optical quality monitoring, pro-
viding both ultrahigh spatial resolution and very
wide dynamic range.
For Free Info Circle No. 755 or
Enter No. 755 at www.nasatech.com/rs

Diode Laser Mirrors/
Line Reflectors

Edmund Industrial
Optics, Barrington, NJ,
is offering new laser mir-

>

mirrors are manufactured from fused silica with a

rors and high-power

laser line reflectors. The

dielectric coating, and are recommended for beam
steering visible and near-IR lasers in the kilowatt
power range, such as fundamental and frequency-
doubled Nd:YAG They high
reflectance of greater than 99.8 percent and a dam-
age threshold of 20 | /cm?. They are available in two

diameters, 12.5 mm and 25.0 mm, and feature sur-

lasers. feature

face accuracy of a tenth of a wave at 632 nm.
For Free Info Circle No. 758 or
Enter No. 758 at www.nasatech.com/rs
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1480-nm Pump Laser
{ Sources
California Eastern Labor-
&l
£y

5 atories, Santa Clara, CA,

introduces the NX7461LE
and NX7462KE, two new
1480-nm pump
sources from NEC. Designed for erbium-doped fiber
amplifiers deployed in DWDM ultra-long-haul, long-
haul, and metro networks, the devices have output pow-
ers of 550 mA and 600 mA respectively and operating
temperature ranges of -20 to +70 degrees C. Housed in
hermetically sealed 14-pin butterfly packages, these
modules combine an InGaAs FP laser diode with an
internal optical isolator, a thermoelectric cooler, and an

laser

InGaAs monitor photodiode.
For Free Info Circle No. 753 or
Enter No. 753 at www.nasatech.com/rs

Modular Triple
Spectrograph
Systems
Acton Research Corp.,
Acton, MA, is offering
the TriplePro™ modu-
lar triple spectrograph system. Based on its
SpectraPro® spectrometer system, TriplePro incorpo-
rates a 300-mm double subtractive monochromator
as the prefilter, with a high-performance triple grat-
ing SpectraPro 500 spectrometer as the final dispers-
ing stage. Equipped with two exit positions on the
output stage, TriplePro is ideal for Raman spec-
troscopy applications, according to the company.
The instrument incorporates Acton Research’s
SpectraSense data acquisition software.
For Free Info Circle No. 751 or
Enter No. 751 at www.nasatech.com/rs

Laser Distance-Gauging
Sensor
Banner Engineering Corp.,
J Minneapolis, MN, is offering
e the L-GAGE" LT3 time-oflight
sensor, which the company says is a Class 2 laser dis-
tance-gauging device that can measure at long ranges
up to 50 meters (164 feet). The LT3 has a measurement
resolution of 1 mm (0.04 in.). The range for gray targets
is 0.3 to 3 m (1-9.8 ft.) and for white targets 0.3 to 5m
(1-16.4 ft.); a retroreflective model is available for appli-
cations that require sensing range up to 50 m. The
device features a modulated visible red sensing beam,
and both a discrete (switched) output and an analog
output, or both simultaneously. Output response speed
is programmable to 1, 10, or 100 milliseconds.
For Free Info Circle No. 754 or
Enter No. 754 at www.nasatech.com/rs

8N

Tabletop
Microelectronics
Machining System
New Wave Research, Fremont,
CA, introduces Acculaze™, a
compact tabletop machining
system designed for such
applications as thick- or thin-
film resistor and capacitor
trimming, hole drilling, LCD
repair and materials marking and etching. Each sys-
tem includes an Nd:YAG laser, a high-magnification
video system, and control software. It is available in six
different wavelengths from deep UV (213 nm) to IR
(1064 nm), enabling users to match the wavelength to
the absorption level of the material to be processed.
For Free Info Circle No. 756 or
Enter No. 756 at www.nasatech.com/rs

Miniature Neon
Lamps
Gilway Technical Lamp,
Woburn, MA, says its
line of ruggedized
miniature neon lamps
was designed for indi-
cator applications requiring operation directly from
110/220 VAC. Available in standard red and green
colors, with or without a series resistor, they provide
brightness up to 5.0 mcd. They measure only 3.2 mm
to 6.0 mm in diameter, they can also operate from
greater than 90 VDC, and are rated for 15,000 to
50,000 hours of operation. These Gilway lamps are
filled with either a neon-argon gas mixture or pure
neon gas, depending upon model.
For Free Info Circle No. 759 or
Enter No. 759 at www.nasatech.comirs

www.ptbmagazine.com

Eyesafe Laser
Rangefinder
Receiver

Analog Modules, Long-
wood, FL,
rugged, compact con-
struction Model
759 hybrid eyesafe laser
rangefinder
makes it

says the

of its

receiver

suitable for
handheld, vehicle-mounted or airborne applications.
The Model 759 uses an advanced preamplifier design
to achieve a sensitivity of 40 nW at 1550 nm with 20-
ns pulses. Pulsewidths from 6 to 40 ns are processed
over six orders of magnitude of dynamic range, and
operation is possible from 1.0 to 1.6 micrometers.
For Free Info Circle No. 757 or
Enter No. 757 at www.nasatech.com/rs

DPSS Q-Switched
Lasers

Laservall North America,
Pawtucket, RI, is intro-
ducing the Violino™ line
of continuous-wave, Q-
switched (up to 300 kHz)
Nd:YAG/YVO, diode-pumped solid-state OEM laser
sources. The line comes in compact models with 5, 10
and 20 W output at 1064 nm. The Violino is air-
cooled and requires no external chiller, and has an
average diode life of 10,000 to 15,000 hours. It is avail-
able as a marker package, with scanning head, DSP
control card, and laser marking software. Laservall
recommends the unit for marking, engraving,

microvia drilling, scribing, ablation, and more.
For Free Info Circle No. 760 or
Enter No. 760 at www.nasatech.com/rs
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W Electronic Components and Systems

& InP HEMT MMIC Low-Noise Amplifier for 65 to 110 GHz

Copies performed substantially as designed in cryogenic and room-temperature tests.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

A monolithic microwave integrated cir-
cuit (MMIC) has been designed to func-
tion as a low-power-consumption, low-
noise amplifier (LNA) at frequencies
from about 65 to about 110 GHz. This
MMIC incorporates TRW’s state-of-the-
art, InP-based, high-electron-mobility
transistors (HEMTS) coupled with copla-
nar-waveguide (CPW) transmission lines,
thinfilm resistors, and thinfilm capaci-
tors. The MMIC is mounted in a wave-
guide module with CPW-to-waveguide
transitions of the probe type (see figure).

An unusual feature of the circuit is a
path for a pilot signal with a typical fre-
quency of 500 MHz. This path is through
the same transistors used to amplify the
millimeter-wave signal. The pilot signal is
applied through a pilot input terminal

(the upper left pad in the figure) and ap-
pears at a pilot output terminal (the
upper right pad in the figure). The low-
level pilot signal is coupled from one bias
circuit to the next and does not interact
appreciably with the millimeter-wave sig-
nal. The pilot signal is meant to be used
to measure fluctuations in the gain of the
transistors; such measurements are use-
ful in applications (e.g., radiometry) in
which fluctuations in gain can affect
measurements.

The MMIC is designed to operate in
the presence of cooling by a suitable cryo-
genic apparatus. Seventeen waveguide
modules containing copies of the MMIC
were tested for noise temperature by use
of a variable-temperature waveguide with
a 20-dB attenuator and a precise diode

temperature sensor. The range of noise
temperatures over the 85-to-115-GHz fre-
quency range was found to be 30 to 107 K
at an operating temperature of 24 K. The
noise at room operating temperature was
found to range from 250 to 470 K. In
other tests, the MMICs were found to be
capable of producing 20 dB of gain while
consuming as little as 1.4 mW of dc power.

This work was done by Todd Gaier and
Sander Weinreb of Caltech, Neal Erickson of the
University of Massachusetts, and Richard Lai
of TRW for NASA’s Jet Propulsion Labora-
tory. For further information, access the Tech-
nical Support Package (TSP) free on-line at
wwuw.nasatech.com/tsp under the Electronic
Components and Systems category.
NPO-20752
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MAGNIFIED LAYOUT OF AMPLIFIER

A Four-Stage MMIC LNA is mounted in a split-block waveguide module. The dimensions of the MMIC chip are 2 by 0.73 by 0.075 mm.
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Electronics

“Substrateless” Millimeter- and Submillimeter-Wave Circuits

Radio-frequency losses are reduced by suspending conductors in air.

NASA’s Jet Propulsion Laboratory, Pasadena, California

Monolithic integrated circuits (in  and held only by their edges on a semi-  wise have to assemble), thereby making
particular, Schottky-diode-based fre-  conductor frame. The monolithic inte-  the circuit more robust and easier to
quency multipliers) that operate at fre-  gration makes the integrated circuit handle in fabrication and mounting.
quencies as high as a few terahertz are  larger (in comparison with discrete cir-  Metallic beam-leads are used extensively,
being developed in a program that uti-  cuit components that one would other-  serving as (1) mechanical handles that fa-
lizes the recent advances in cilitate handling and

mounting, (2) current
paths for dc grounding
and biasing of the diodes,
and (3) thermal conduc-
tors. Moreover, this ap-

methods of computer-
aided design and micro-
fabrication. In the ap-
proach followed in this
program, the active semi-
conductor devices (GaAs- . proach enables the precise
based Schottky diodes) in - positioning of the diodes
with respect to the rest of
cuit are integrated with A CRHEIED A EWIOE the circuitry and facilitates
passive devices (planar DIODES ON FRAME scaling for operation at
higher frequencies.
Following this approach,

a frequency-multiplier cir-

“

metal transmission lines).
To reduce radio-frequency

losses associated with di- ' a frequency multiplier is
electric layers in the pas- D \ designed in a three-stage
sive circuitry, the semicon- v / process. In the first stage,
ductor substrate under the Input Output-Matching Cap one uses (1) a computer

3 = 1 . . Waveguide Circuit
transmission lines is etched

program that simulates
iy s . b > E . : ) L T, (RS 5]
away, le AVIOE. Mt tal S A “Substrateless” 400-GHz Frequency Doubler is mounted in a crossed-waveguide nonlinear circuits and (2)
ductors insulated by air  block for testing. a computer program that

Series 4100 (up to 20 L/min.) to measure air O2, N2 and N20
Series 4000 (up to 300 L/min.) to measure air, and O2

... ideal for a wide range of applications

Low Cost Measurement Solutions in
Laboratory and Installed OEM Versions for

* Research and Development * Laboratory Reference
* Manufacturing Testing ¢ Quality assurance
—— TSI Incorporated
TS’ — Flowmeter Products
® — St Paul, Minnesota, USA
... from TSI, a worldwide leader Tel.: +1 651 490 3849
L Fax.: +1 651 490 4053
in air and gas flow measurement technology Email: flowmeters@tsi.com

Web: http.//flowmeters.tsi.com
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WHEN FAILURE IS NOT AN OPTION,
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When you're designing for critical applications, there’s no
room for doubt. Maximum durability isn’t just desired, it’s
required. That’s when you need the most advanced lubricant
formulated from space-age fluoropolymer technology.
Krytox® At temperatures from -70°F to 650°F (conditions
that would cause most lubricants to degrade), Krytox®
excels —extending the life of critical components. Krytox® is
nonflammable, chemically inert, and compatible with metals,
elastomers and engineering plastics. It also stands up to harsh
solvents. And it won’t migrate. So, when you can’t afford
failure, opt for Krytox® For more information on Krytox® and
other DuPont performance lubricants, call 1-800-424-7502.

Or visit our new, redesigned website at www.krytox.com.

NEW KRYTOX® XHT GREASES!

The DuPont Oval Logo, DuPont™, The miracles of science™, and Krytox* are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.

\

INTRODUCING KRYTOX" XHT
OUR HIGHEST-TEMPERATURE
GREASE FORMULATIONS YET

> Most stable high-temperature greases available
> All the same benefits of current Krytox®

> |deal for conveyor systems, oven bearings,
valves, and other high-temperature applications
up to 800°F (425°C)

> Several grades available to meet specific
application needs

e
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The miracles of science
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onics

implements a mathematical model of a
diode in conjunction with a harmonic-
balance-based simulator computer pro-
gram to optimize the dimensions, dop-
ing profile, and number of diodes to be
used in the circuit. This stage yields the
diode-junction characteristics and em-
bedding impedances that give the best
performance.

In the second stage, the input and out-
put impedance-matching transmission
line circuits are designed by use of finite-
element electromagnetic-simulator soft-
ware. The numerical output of this soft-
ware comprises scattering-parameter

matrices referenced to diode and trans-
mission-line ports. The matrices plus the
embedding impedances computed by the
nonlinearcircuit simulator software are
then provided as input to linear<ircuit
simulator software, which is used to ana-
lyze the impedance-matching effective-
ness of the input and output transmission-
line circuits. The parasitics associated with
the diode(s) are included in this analysis
as part of the passive circuit.

To simplify and speed up the analysis,
the passive circuitry is divided into small
elements at electromagnetically appro-
priate points, giving rise to several S-pa-

HOW IN THE WORLD CAN YOU GET
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SPECIFIC NEEDS, NO MATTER HOW
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aerospace industry’s most complete line of silicones for space flight to being the healthcare
industry’s trusted resource, Nusil's reputation is second to none. At Nusil, we look forward to
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rameter matrices. Ports are modeled as
being attached to probes on each anode
so that the individual embedding imped-
ance for each diode can be calculated di-
rectly. The diodes are then modeled as
being embedded into the resulting cas-
caded S-parameter matrix blocks to de-
termine the total efficiency and the
power performance of the multiplier. If
these are unsatisfactory, relative to the in-
trinsic efficiency and performance of the
diodes, the circuit design is iteratively
modified to correct for the parasitics
found in the simulation.

Standard processing techniques, in-
cluding stepper lithography and reac-
tive-ion etching, are used to fabricate
the diode structures on the front side of
a GaAs wafer. The diodes are located on
an edge of that portion of the GaAs
wafer that is destined to remain as a
transmission-line-supporting  frame.
After front-side processing has been
completed, a back-side procedure is
used to remove the GaAs under the
metal conductors of the input and out-
put transmission lines, except for edge
supports as described above.

Thus far, two types of frequency-dou-
bler circuits, designed for output fre-
quencies of 200 and 400 GHz, respec-
tively, have been designed, fabricated,
and tested (see figure). Notwithstand-
ing a need for further iteration to opti-
mize design, the results of the tests are
encouraging: For example, in a test in
which the input frequency ranged from
179 to 212 GHz, one of the 400-GHz
units exhibited a peak efficiency and
peak power of =15 percent and =6 mW,
respectively, at an output frequency of
369 GHz at room temperature. This
represents a new performance record
from planar Schottky diode varactors at
this frequency.

This work was done by Imran Mehdi,
Suzanne Martin, Jean Bruston, Erich
Schlecht, and R. P. Smith of Caltech for
NASA’s Jet Propulsion Laboratory. For
Sfurther information, access the Technical
Support Package (TSP) free on-line at wuwuw.
nasatech.com/tsp under the Electronic
Compontents and Systems category.

In accordance with Public Law 96-517, the
contractor has elected to retain title to this in-
vention. Inquiries concerning rights for its com-
mercial use should be addressed to

Intellectual Property group

JPL

Mail Stop 202-233

4800 Oak Grove Drive

Pasadena, CA 91109

(818) 354-2240

Refer to NPO-21080, volume and num-
ber of this NASA Tech Briefs issue, and
the page number.
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& Capacitors Containing Nanocrystalline

BaTiO; as Dielectric

Energy densities, breakdown potentials, and resistances exceed
those of prior BaTiOs-dielectric capacitors.

John H. Glenn Research Center, Cleveland, Ohio

Capacitors in which the main dielec-
tric layers are made from sintered
nanocrystalline BaTiO4 have been fabri-
cated and tested in an initially success-
ful and continuing effort to increase
energy densities, breakdown potentials,
and insulation resistances beyond those
of prior commercial capacitors that
contain  coarser-grained  sintered
BaTiO;. This development effort is
based on the premise that the relevant
physical properties of BaTiOy grains
vary with their sizes in such a way that
smaller grains are better suited for use
as dielectrics in capacitors.

The variations in question can be
summarized as follows:
® Capacitance and Energy-Storage

Density: For reasons too complex to

be explained in the limited space

available for this article, hysteretic
switching of ferroelectric domains in

BaTiOy gives rise to a loss of capaci-

tance and thus a loss of incremental

energy-storage density with increas-
ing applied potential. It had been
conjectured that this detrimental ef-
fect of ferroelectric-domain switch-
ing could be minimized by reducing
grain sizes to the nanocrystalline
range (<100 nm). Thus, it should be
possible to store more energy, espe-
cially near the upper limit of applied
voltage for a given capacitor.

® Breakdown Potential and Energy-

Storage Density: The breakdown po-

tential of BaTiO5 or another ceramic

dielectric material is related to its
mechanical strength, which is ap-

proximately inversely proportional

to the square root of the size of its

smallest internal flaw. Inasmuch as
the flaw size cannot be smaller than
the grain size, it is expected that,
along with mechanical strength, the
breakdown potential should increase
with decreasing grain size. The ex-
pected increase in the breakdown
potential would contribute, along
with the expected increase in capaci-
tance, to an increase in achievable
energy-storage density.

® Insulation Resistance: The insula-

tion resistance of a capacitor is quan-
tified by measuring the direct cur-
rent that it passes when charged to a
steady potential. A simplified electric
model of a grainy dielectric material
is that of grain-boundary and grain-
interior elements in series. In a
nanocrystalline (grain sizes less than
about 100 nm) dielectric, more in-
herently resistive grain boundaries
are present per unit thickness than
are present in a coarser-grained ver-
sion of the same material, and thus
one expects the insulation resistance
to be greater.

In preparation for testing these con-
cepts, multilayer capacitors that con-
tained sintered nanocrystalline dielec-
tric layers were fabricated. The
nanocrystalline dielectric materials were
formulated to satisfy an Electronics In-
dustries of America (EIA) standard,
called X7R, that specifies acceptable
ranges of dielectric properties as func-
tions of temperature. Each grain of the

SRR

Grain Size
Relative Permittivity
Insulation Resistance  at Temperature of 25 °C
at Applied Potential of
200 V at Temperature of 200 °C
Potential/Thickness

Electric Field Equiv. to
Potential/Thickness

Energy-Storage Density at Half of Average
Breakdown Potential

Dielectric
Breakdown

<100 nm 0.5um
1,815 2,498
1,240 GQ 132 GQ
730 MQ 138 MQ
863 V/B.75 um 744 V7.3 um
98.6 V/um 43.0 Vium
3.20 Jiem® 1.86 J/iem®

The Nanocrystalline-BaTiO, Capacitors were tested along with commercial BaTiO;-dielectric capacitors
and found to be superior with respect to insulation resistance, dielectric-breakdown electric field, and

energy-storage density.
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X7R-compliant BaTiO; has a duplex microstructure com-
prising a lightly doped ferroelectric core surrounded by a
heavily doped paraelectric shell. (The dopants are Bi, Nb,
Zn, and Mn).

The table presents results of tests of capacitors made from
one of the nanocrystalline-BaTiO; formulations and of com-
mercially available capacitors made from coarser-grained
BaTiO;. These results clearly indicate the superiority of the
nanocrystalline BaTiO; as the dielectric material. On the
basis of these results and of other observations made during
the tests, it appears that in comparison with capacitors made
from coarser-grained BaTiOj, capacitors made from
nanocrystalline BaTiO; can operate more reliably at high
temperatures and high voltages, can be made smaller and
lighter for a given capacitance value, and can have higher en-
ergy-storage densities and higher capacitances for a given
case size.

This work was done by John Freim and Yuval Avniel of Nano-
materials Research Corp. for Glenn Research Center.

Inquiries concerning rights for the commercial use of this inven-
tion should be addressed to NASA Glenn Research Center, Commer-
cial Technology Office, Attn: Steve Fedor, Mail Stop 4-8, 21000
Brookpark Road, Cleveland, Ohio 44135. Refer to LEW-16984.

j@Mi]limeter—Wave and

Microwave Treatment of

Atherosclerosis

Controlled temperature profiles are generated
to treat diseased coronary arteries without
injuring them.

Lyndon B. Johnson Space Center, Houston, Texas

Millimeter-wave /microwave ablation (essentially, heating by
use of millimeter-wave and microwave electromagnetic radia-
tion) has been proposed as a means of treating atherosclerotic
lesions. Computational simulations have shown that by control-
ling and customizing temperature profiles in millimeter-wave
microwave ablation, it should be possible to (1) treat athero-
sclerosis or coronary thrombosis without (2) incurring the dis-
tensions and injuries to arterial walls and epithelial walls that are
common to current invasive treatments, while (3) possibly re-
ducing post-treatment inflammation and even restenosis. Al-
though millimeter-wave/microwave ablation has yet to be
proved in tests on live animals, it offers the potential to signifi-

" ‘ 1 ~ Antenna
Pulse-Duration - b
Control N
l Waveguide or Coaxial Catheter )
M(i::irneter-Weve Power-Level Directional //‘/
Rous Control Coupler
Automatic Shutdown Forward- and
Reflected-Power
Monitor

An Antenna on the Tip of a Catheter would radiate millimeter-wave or mi-
crowave energy to heat atherosclerotic lesions.
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cantly advance the state of the art. In-
deed, after further testing, millimeter-
wave/microwave ablation might be used
by cardiologists during balloon angio-
plasty replacement procedures (PTCAs)
or coronary catheterizations. Because it is
expected to be safer and more effective
than traditional methods, millimeter-
wave/microwave ablation could soon
supplement or even supplant today’s
treatment choices.

In millimeter-wave/microwave abla-
tion, electromagnetic energy would be
delivered via a catheter to a precise loca-
tion in a coronary artery for selective
heating of a targeted atherosclerotic le-
sion. Heating to controlled, customized
temperature profiles could be used to
treat lesions in the intima and media lay-
ers of an artery wall, yet the most superfi-
cial endothelial cell layer and the outer
adventitial layer would be preserved.
Preservation of the endothelial cell layer
is necessary to prevent thrombotic, in-
flammatory, and proliferative processes
(restenosis), which complicate angioplas-
tic procedures.

In millimeter-wave/microwave abla-
tion, advantageous temperature profiles
would be obtained by controlling the
power delivered, pulse duration, and fre-
quency. For best results, the profile
would be chosen so that the maximum
temperature is delivered at the center of
an atherosclerotic lesion and the tem-
perature would decrease, uniformly in
all directions, with distance from the cen-
ter. The heating would favorably modify
lipid-rich lesions that contain the inflam-
matory cellular infiltrates that are prone
to rupture, and the rupture of which
causes thrombotic artery
(heart attacks).

The major components of an appara-
tus for millimeter-wave/microwave abla-
tion apparatus (see figure) would include
a millimeter-wave/microwave source, a
catheter/transmission line, and an an-
tenna at the distal end of the catheter.
The source would generate millimeter-
wave or microwave power at a controlled
level up to 10 W, with a pulse duration be-
tween 0.1 and 10 s controlled to within 2
percent. A chosen frequency between 2
and 300 GHz could be used; a separate
source would probably be needed for
each frequency. The catheter/transmis-
sion line would deliver the power to the
antenna.

The antenna would focus the radiated
beam so that most of the millimeter-wave
or microwave energy would be deposited
within the targeted atherosclerotic lesion.
Because of the rapid decay of the electro-
magnetic wave, little energy would pass
into, or beyond, the adventitia. By suit-

occlusions

NASA Tech Briefs, Febraury 2002

able choice of the power delivered, pulse
duration, frequency, and antenna design
(which affects the width of the radiated
beam), the temperature profile could be
customized to the size, shape, and type of
lesion being treated. By controlling tem-
perature, one could limit (1) the damage
to the endothelial layers and (2) the risk
of overheating nondiseased tissue and
proximal blood. For safety, the control
system of the apparatus would provide
automatic shutoff in the event of an inap-
propriate power level, excessive reflected
power, unsuitable pulse duration, or heat-
ing beyond prescribed limits.

This work was done by Patrick Fink and G.
D. Amdt of Johnson Space Center; /. R.
Carl and Reginald Beer of Lockheed Martin;
George Raffoul of Hernandex Engineering,
Inc.; and Philip Henry and Antonio Pacifico.
For further information, access the Technical
Support Package (TSP) free on-line at
www.nasatech.com/tsp under the Electronic
Components and Systems category.

This invention has been patented by NASA
(U.S. Patent No. 6,047,216). Inquiries con-
cerning nonexclusive or exclusive license for its
commercial development should be addressed to
the Patent Counsel, Johnson Space Center,
(281) 483-0837. Refer to MSC-22724.
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4 Software

€3 KPP — a Preprocessor for VHDL

KPP is a computer program that serves as a preprocessor for
VHDL code. [“VHDL” signifies VHSIC Hardware Description
Language, which is a language used by the United States De-
partment of Defense for describing, designing, and simulating
very-high-speed integrated circuits (VHSICs).] KPP is based on,
and similar to, CPP, which is a preprocessing program for the C
computing language. KPP adds certain features that are useful
to digital design engineers but are lacking in VHDL. These in-
clude, most notably, a capability for nested looping. KPP also
provides a number of standard functions for defining and un-
defining variables, incorporating contents of named files, con-
ditional execution of instructions, and block comments. The use
of KPP can enable faster coding and greater reuse of designs.
KPP can run in the Windows 95, Windows 98, and Windows NT
operating systems.

This program was written by Richard Katz of Goddard Space Flight
Center and 1. Brill of Edutech, Inc. For further information, access the
Technical Support Package (TSP) free on-line at www.nasatech.com/tsp
under the Software category.

GSC-14380

&% Software for Analyzing Valve-Actuator
Performance

A computer program assists engineers in analyzing data on the
performances of actuators of fuel and oxidizer valves in the main
engines of the space shuttle. The program could be adapted to
similar use in other settings in which, as in the space shuttle, valve
actuators are instrumented to provide data on commanded ver-
sus actual actuator positions. The program acquires such data
during a specified diagnostic procedure in which valves are
opened and closed. The program processes the data and gener-
ates several indications of performance, including trend plots,
delta command minus actual positions plots, ramp-rate plots,
error-from-command plots, and the means and standard devia-
tions of the plotted quantities. The advantage afforded by the
program is that it gives more information than does a simple
pass/fail testing criterion. By looking at engineering perfor-
mance profiles generated by this program during tests per-
formed at different times, the engineers can identify valves that
are about to fail in time to replace them.

This program was written by Edwin A. Cortes of Kennedy Space
Center. For more information, contact the Kennedy Commercial Tech-
nology Office at 321-867-6224.

KSC-12238

C‘ Software for Network Processing of
Work Orders

The Electronic Portable Information Collection (EPIC) com-
puter program is a computer system that processes work autho-
rization documents (WADs). The EPIC System, which is also
known as the Portable Data Collection System, comprises a cen-
tral data server and portable data terminals. The central data
server acts as the host on a local-area network and maintains the
WAD data in Structured Query Language (SQL) and a database.
The portable data terminals are desktop, laptop, and pen-based
tablet computers that run, variously, the Windows 95 or Windows

NASA Tech Briefs, February 2002



NT operating system and are connected
to the central data server via the network.
In the current process that the EPIC
system is designed to replace, all data
pertaining to a job to be done by a
team of workers are recorded on one
master paper copy of the WAD for that
job. Each member of the team has a
paper copy, on which is recorded infor-
mation pertinent to the task(s) to be
performed by that member. Entries on
the paper documents are authenti-
cated by use of ink stamps. The person
who holds the master copy of the WAD
is the only one who has immediate ac-
cess to a complete record of all pro-
cessing that takes place, including devi-
ations incorporated into the WAD.

In the EPIC system, task steps, devia-
tions, and other pertinent data are stored
in the SQL database, which is read and
written by use of the EPIC software.
Stamping is performed electronically;
that is, the aforementioned data include
information that serves the purpose now
served by ink stamps. By use of the EPIC
software, WADs can readily be stored, re-
trieved, and run on-line.

portable data terminal of a member of
the team. A member can enter task
data by use of a keyboard, mouse, or
electronic pen. A member can alter
work procedures by use of a deviation
form through which the WAD can be
edited and approvals for changes can
be obtained. As information is thus
entered via a portable data terminal, it
becomes immediately available on all
the other portable data terminals.

This program was written by Kathy Potter,

John Lekki, and Carl I. Delaune of Kennedy

Space Center and Mike Kappel of Sentel

Corp. For further information, see below.

In accordance with Public Law 96-517, the
contractor has elected to retain title to this in-
vention. Inquiries concerning rights for its com-
mercial use should be addressed to

Raymond Babineau

Sentel Corp.

PO Box 1899

Dahlgren, VA 22448

(504) 663-0471

E-mail: rbabineau@sentel.com

Refer to KSC-12172, volume and number
of this NASA Tech Briefs issue, and the
page number.
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The EPIC software includes the follow-
ing modules:

* Form Conversion Module

Prior to execution of the job described
in a WAD, this module is used to extract
the data from the WAD (which is a Mi-
crosoft Word document) and insert the
data into the database.

Stamp Utilities Module

This module administrates the elec-
tronic stamps. It associates the elec-
tronic stamps with the data in the data-
base, including the user’s name, and
the user’s telephone, fax, office, and
identification numbers. It also associ-
ates the stamp with the authentication
image of the work stamp assigned to
the person who performed the task to
which the stamp pertains.

Report Generator Module

After completion of a job, this module
generates an as-run report. The report
includes all of the information from the
original version of the WAD plus the
stamps, notes, deviations, and other
data that were entered during the job.
The report is put into Portable Docu-
ment Format (PDF); as such, it is a
read-only document that can be
searched. Clean reports, which consist
of the original WAD plus deviations but
no stamp or data entries, can also be
generated.

Portable Data Terminal Module

This module provides a graphical user
interface (GUI) for displaying the in-
formation on, and entry of informa-
tion into the system from, the
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@ Testing Soil for Electrokinetically Enhanced Bioremediation

Data from tests provide guidance for in situ treatment.

John E. Kennedy Space Center, Florida

The term “prefield test” denotes an
in situ test of contaminated soil in
preparation for in situ treatment of the
soil by a method called “electrokineti-
cally enhanced bioremediation”
(EEB). A prefield test yields data that are
helpful in designing and operating an ef-
ficient and cost-effective EEB system.

EEB was described in “Engineered
Bioremediation of Contaminated Soil”
(KSC-12045), NASA Tech Briefs, Vol. 25,
No. 7 (July 2001), page 58. To recapit-
ulate: EEB involves the utilization of
controlled flows of liquids and gases
into and out of the ground via wells, in
conjunction with electrokinetic trans-
port of matter through pores in the
soil, to provide reagents and nutrients
that enhance the natural degradation
of contaminants by indigenous and/or

introduced micro-organisms. An EEB
system includes injection and electrode
wells, pumps, reservoirs of chemicals,
and other components needed to con-
trol the movements of charged anionic
and cationic as well as noncharged
chemical species and micro-organisms
through the ground.

It has been standard practice, in
preparing to design systems for in situ
treatment of contaminated soil, to per-
form bench-scale laboratory tests on
samples of soil from contaminated sites
to determine hydrogeological, physi-
cal, and chemical parameters of soils
and contaminants. A prefield test yields
additional information that cannot be
obtained from a bench-scale test and
thus makes it possible to design a supe-
rior treatment system for a specific con-
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taminated site. The additional informa-
tion pertains to electrical conductivity
and other parameters that vary spatially
because of spatial variations in such
properties of the soil as porosity, den-
sity of packing of particles, and chemi-
cal properties of pore fluid/soil inter-
faces. The data from a prefield test
make it possible to optimize such de-
sign and operating parameters as ap-
plied voltages and currents and the po-
sitions of electrode wells, in order to
treat the contaminated soil efficiently
and more nearly uniformly.

In preparation for a prefield test,
one inserts multiple test electrodes at
different locations dispersed over the
soil region of interest. At least one test
electrode must be an anode and at
least one must be a cathode (see fig-
ure). During the test, known dc volt-
ages and currents are applied to the soil
via the test electrodes. Voltage probes
are inserted in the soil at various depths
and at numerous horizontal positions
between the test electrodes. The volt-
age readings as functions of position
are used to generate a three-dimen-
sional map of the test electric field.

The inhomogeneities of the test elec-
tric field are related to the inhomo-
geneities of the soil and the positions
of the test electrodes, and can be used
to guide the subsequent placement of
working electrode wells for remedia-
tion of the soil. A rule of thumb calls
for the placing of the working elec-
trode wells so that at locations far from
the electrode wells but still within the
region of soil to be treated, the electric
field should be at least 10 to 20 percent
as strong as the electric fields near the
electrode wells.

Other parameters can also be mea-
sured during a prefield test:
¢ |t can be useful to measure the tem-

perature of the soil at various posi-

tions between the test electrodes and
the temperatures of the test elec-
trode wells as functions of applied
currents.

® The volumes of fluids in the electrode
wells can be measured over time to
determine rates of electro-osmotic

NASA Tech Briefs, February 2002
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Test Cathode and Anode Wells can be positioned in this pattern or any of a variety of other patterns, depending on the size and nature of the soil region
of interest. The minimum number of electrode wells needed for a prefield test is three.

flow through the soil. It may also be
useful to track rates of electro-osmotic
flow functions of applied voltages.

* Voltage drops across electrode-well
walls can be measured for use in de-
termining the optimum well-wall ma-
terials for particular soil conditions.

¢ The pH of the soil near a test elec-
trode well can be measured while re-
leasing a pH-adjusting solution from
the well at a known rate. The result

5800 Series

Microtorsion 55MT

of this measurement provides guid-

ance for adjusting the pH of the soil

during treatment.

This work was done by Dalibor Hodko of
Lynntech, Inc., for Kennedy Space Cen-
ter. For further information, access the
Technical Support Package (TSP) free on-
line at www.nasatech.com/tsp under the
Materials category.

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

$1 Durometer

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

Dalibor Hodko

Lynntech, Inc.

7610 Eastmark Drive

Suite 202

College Station, TX 77840

(979) 693-0017

Refer to KSC-12160, volume and number
of this NASA Tech Briefs issue, and the

page number.
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™ Software for Designing Actively Controlled Structures

One program offers capabilities heretofore available only in separate programs.

John H. Glenn Research Center, Cleveland, Ohio

SMARTCOM is a computer program for the analysis and
design of actively controlled “smart” structures. Typically, an
actively controlled “smart” structure incorporates piezoelectric
sensors and actuators that are used, in conjunction with an elec-
trical control system, to damp vibrations. As is the case for other
structures, the analysis and design of actively controlled “smart”
structures is often best accomplished with the help of finite-ele-
ment computer programs. Unfortunately, prior finite-element
codes do not offer coupled analyses of the mechanical, electri-
cal, and thermal properties of “smart”structure materials. Also,
they are not directly linked with control software, making it nec-
essary to use separate finite-element and control programs to
analyze controlled structures. Furthermore, the programs used
heretofore to design “smart” structures do not offer capabilities
for optimization or for probabilistic or fuzzy analysis.

In contrast, SMARTCOM offers all of the needed functions
and capabilities in one package. SMARTCOM can be used for
finite-element modeling of electrical, mechanical, and thermal
effects. It includes control algorithms for active damping, algo-
rithms for optimizing the designs of structures, and algorithms
for fuzzy and probabilistic modeling of uncertainties.

SMARTCOM comprises several modules that are used, vari-
ously, simultaneously or in sequence (see figure). At the present
state of development, the modules are the following:

* SMARTCOM (having the same name as that of the overall
program) generates a graphical user interface (GUI) and
controls the execution of the other modules. The GUI pro-
vides easy-to-use dialogues that help the user to specify data,
define the problem, specify analysis options, visualize a struc-
ture, and visualize the results of the analysis of the structure.
T'he results of the analysis can be displayed in both textual

SMARTCOM

SMARTPRE/
SMARTMSH

SMARTPRB I SMARTOPT
R

SMARTFEM

and graphical forms.

SMARTFUZ
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This Data-Flow Diagram shows the relationships among some of the modules
of SMARTCOM
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* SMARTPRE preprocesses data for mathematical modeling.

* SMARTMSH generates computational meshes for simple shapes.

* SMARTFEM is a finite-element-analysis code that models me-
chanical, thermal, and electric fields and is integrated directly
with control algorithms.

* SMARTOPT contains optimization algorithms integrated with
SMARTFEM.

* SMARTFUZ contains fuzzy modeling algorithms integrated
with SMARTFEM.

* SMARTPRB implements probabilistic mathematical models
and techniques.

* SMARTPOS postprocesses the results of an analysis for display.

Hung of Expert System

Applications, Inc., for Glenn Research Center. For further

information, access the Technical Support Package (TSP) free on-line

at www.nasatech.com/tsp under the Mechanics category.

Inquiries concerning rights for the commercial use of this invention
should be addressed to NASA Glenn Research Center, Commercial
Technology Office, Atin: Steve Fedor, Mail Stop 4-8, 21000 Brookpark
Road, Cleveland, Ohio 44135. Refer to LEW-16810.

This work was done by Ming S.
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% Magnetically Moved Trim Masses for Fine Position Control

Control would be achieved without spurious effects generated by propulsion systems.

NASA’s Jet Propulsion Laboratory, Pasadena, California

Systems of caged trim masses manipu-
lated by magnetic fields have been pro-
posed for effecting fine control of the
positions and/or orientations of space-
craft. The systems were conceived for use
during observations by spaceborne inter-
ferometers, the component instruments
of which (1) are located on multiple
spacecraft flying in formation and (2)

are required to be kept aligned with each
other within narrow position and orien-
tation tolerances. The proposed systems
would make it possible to avoid the spu-
rious effects generated by the spacecraft
propulsion systems that would otherwise
have to be used for fine position control;
the spurious effects would include vibra-
tions, exhaust, and flashes of light, which
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would be detrimental to the interfero-
metric observations. Terrestrial versions
of the proposed systems might be useful
for fine horizontal positioning of deli-
cate scientific instruments.

Three caged trim masses would be
needed for complete position and orien-
tation control of a spacecraft in three di-
mensions. Each trim mass would be ma-
nipulated by three pairs of opposing
electromagnets — one pair for each of
three mutually orthogonal axes (see fig-
ure). During times when observations
were not being performed (e.g., during
use of the spacecraft thrusters), the elec-
tromagnets would be activated to reset
the trim masses to, and hold them at, the
central positions within their cages.

This work was done by James Kelley
of Caltech for NASA’s Jet Propulsion
Laboratory. For further information, access
the Technical Support Package (TSP) free
on-line at wwuw.nasatech.com/tsp under the
Mechanics category.

NPO-20570
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A Trim Mass Would Be Manipulated by six
electromagnets located on the axes of a
Cartesian coordinate system.
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Physical Sciences

8 New Technique Improves Cirrus Cloud Characterization
Radiometric measurements at submillimeter-wavelength accurately characterize cirrus cloud

properties.

NASA’s Jet Propulsion Laboratory, Pasadena, California

A new technique for retrieving cirrus
properties from radiometric measure-
ments at submillimeter wavelengths
has been developed. The technique

can accurately measure the amount of

ice present in cirrus clouds, determine
the median crystal size, and constrain
crystal shape. The retrieval algorithm
improves upon prior algorithms by also
retrieving middle and upper tropo-
spheric water-vapor profiles in concert
with cloud properties. This joint-analy-
sis method corrects for retrieval errors
introduced by water vapor in and near
the cloud.

Submillimeter-wave cloud ice ra-
diometry is a relatively new technique.
In 1995, two theoretical papers were
published describing the use of ra-

Ready¥AimADigitize®

diometry to characterize ice clouds.

These studies indicated that cirrus

clouds scatter the upwelling flux of

submillimeter-wavelength radiation
emitted by lower atmospheric water
vapor back towards the Earth, thus re-
ducing the upward flux of energy. (In
the submillimeter-wave spectral region,
ice particles primarily scatter radiation
rather than emitting or absorbing it.)
From space, this effect makes clouds
look radiatively cold against the warm
emissions of water vapor in the lower
troposphere. The ability of cirrus ice to
scatter radiation is primarily a function
of the amount of ice and the distribu-
tion of crystal sizes. Scattering induced
by changes in crystal size is distin-
guished from scattering induced by
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changes in the total ice content,
termed the ice water path (IWP), by
making measurements at widely spaced
frequencies. Additionally, crystal shape
can be constrained by determining the
crystal height-to-width aspect ratio,
which is derived from off-nadir mea-
surements at orthogonal polarization
angles. Key assumptions underlying the
theoretical predictions were validated
by a set of airborne measurements in
1996.

The new retrieval algorithm corrects
for middle and upper tropospheric
water vapor that degrades retrieval ac-
curacy via two mechanisms. First, water
vapor emits radiation, reducing the ap-
parent fraction of the radiation scattered
by an underlying cloud. Second, water
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is used to invert a math-
ematical model of the radiometric
properties of both cloud ice and water
vapor. The model is statistical in nature
relying on a combination of an in-situ
cirrus measurement database, assump-
tions about vertical cloud inhomogene-
ity, and estimates of cloud tempera-
ture. The in-situ cirrus database
consists of measurements from four
sets of field measurements including
three sets taken over a tropical site
(CEPEX) and one over a midlatitude,
Midcontinent site (FIRE II). The as-
sumptions about cloud inhomogeneity
are based on the observed relationship
between IWP and the median crystal
diameter, D,,..

The accuracy of this method has
been assessed in computational simula-
tions using the complement of radio-
metric channel planned for a new
airborne instrument, the submillime-
ter-wavelength cloud ice radiometer
(SWCIR) currently being developed by
JPL. The instrument will have the capa-
bility to make radiometric measure-
ments at ten frequencies spanning from
183 to 643 GHz. The simulations have
quantified the accuracy of expected cir-
rus retrievals and have also quantified
improvements that could be expected
with the addition of an 880-GHz chan-
nel. The table presents selected results
from these simulations. These results il-
lustrate the dramatic improvement in
accuracy that is achievable with the new
analysis technique.

This work was performed by Steven Wal-
ter of Caltech (now employed by Aerojet in
Azusa, CA), and K. Franklin Evans and
Aaron Evans at the University of Colorado
Jfor NASA’s Jet Propulsion Laboratory.
For further information, access the Techni-
cal Support Package (TSP) free on-line at
www.nasatech.com/tsp under the Physical
Sciences category.

NPO-21016
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Maximum-Likelihood Template Matching

This algorithm features a robust measure of matching and an efficient search technique.

NASA’s Jet Propulsion Laboratory, Pasadena, ( alifornia

An improved algorithm for detecting
gray=scale and binary templates in digi-
tized images has been devised. The great-
est difference between this algorithm and

certainty is below a specified threshold.
In other recognition applications, one ac-
cepts all template positions with likeli-
hoods greater than some threshold value.

The search for the template posi-
tion(s) is performed according a variant
of a multiresolution technique that
makes it unnecessary to consider all pos-

prior template-detecting algo-
rithms stems from the measure
used to determine the quality
or degree of match between a
template and given portion of
an image. This measure is
based on a maximum-likeli-
hood formulation of the tem-
plate-matching problem; this
measure, and the matching per-
formance obtained by use of it,
are more robust than are those
of prior template-matching al-
gorithms, most of which utilize

Tracked Features

a sum-ofsquared-differences
measure. Other functions that
the algorithm performs along
with template matching include
subpixel localization, estimation of uncer-
tainty, and optimal selection of features.
This algorithm is expected to be useful for
detecting templates in digital images in a
variety of applications, including recogni-
tion of objects, ranging by use of stereo-
scopic images, and tracking of moving ob-
jects or features. (For the purpose of
tracking, features or objects recognized in
an initial image could be used as templates
for matching in subsequent images of the
same scene.)

For the sake of computational simplic-
ity, the present version of the algorithm
involves two-dimensional edge and inten-
sity templates, the pose space of which is
restricted to translations in the image
plane; however, it is possible, in principle,
to extend the algorithm to more complex
cases. The basic image-matching tech-
nique used in the algorithm utilizes a
prior maximum-likelihood formulation
of edge template matching that has been
extended to include matching of gray-
scale templates. In this formulation, one
generates a function that assigns a likeli-
hood to each of the possible positions of
a template. In an application in which a
single instance of the template appears in
the image, (e.g., tracking or stereoscopy),
one accepts the template position with
the highest likelihood if the matching un-

NASA Tech Briefs, February 2002

In an Image of Rocky Terrain, 100 7-by-7-pixel feature templates were selected as having the lowest uncertainty for
tracking. Tracking was then performed in an image acquired after the camera had undergone forward motion. Sev-
enty-two features survived to be tracked after pruning by use of uncertainty and probability-of-failure measures.
No false positives remained among the tracked features.
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Information Sciences

sible template positions explicitly, yet
makes it possible to find the best tem-
plate position(s) in a discretized search
space. In this technique, the space of
model positions is divided into rectilin-
ear cells and the cells are tested to deter-
mine which (if any) contain positions
that satisfy a likelihood-based acceptance
criterion. The cells that pass the test are
divided into subcells, which are exam-
ined recursively, and the rest are pruned.

Inasmuch as the likelihood function
measures the probability that each posi-
tion is an instance of the template, error
and uncertainty cause the likelihood-
function peak that corresponds to that
position to be spread over some volume
of the pose space. Integration of the like-
lihood function under the peak yields
an improved measure of the quality of
the peak as a location of the template.
Subpixel localization and estimation of
uncertainty are performed by fitting the
likelihood surface with a parameterized
function at the locations of the peaks. In

a stereoscopic or tracking application,
the probability of failure to detect the
correct position of the template is esti-
mated in a procedure that includes a
comparison of the integral of the likeli-
hood under the most likely peak to the
integral of the likelihood in the remain-
der of the pose space.

The foregoing techniques used for
matching templates can also be adapted
to the optimal selection of features for
tracking. This involves estimation of the
uncertainty of matching each possible
feature with a region of the image in
which it might lie. The features at the lo-
cations with the lowest uncertainty val-
ues are selected as the optimal features
for tracking (see figure).

This work was done by Clark F. Olson of
Caltech for NASA’s Jet Propulsion Labo-
ratory. For further information, access the
Technical Support Package (TSP) free on-line
at www.nasatech.com/tsp under the Infor-
mation Sciences category.

NPO-21026

Wavelet Transforms

Fast Algorithms and Circuits for Quantum

These theoretical building blocks could be used to implement

a variety of quantum algorithms.

NASA’s Jet Propulsion Laboratory, Pasadena, California

Fast algorithms and the first complete
and efficient circuits for implementing
two quantum wavelet transforms have
been developed in theory. The signifi-
cance of this development within the
overall development of quantum com-
puting is the following: In principle, the
algorithms and circuits constitute in-
structions for implementing the trans-
forms by use of primitive quantum gates;
the circuits in this case are analogous to
circuit-diagram-level descriptions of clas-
sical electronic circuits that perform
logic functions.

Quantum wavelet transforms are fun-
damental computational operations that
can be incorporated into many different
quantum algorithms. Such transforms
could be useful for optical quantum
compression of data and for quantum-
enhanced image processing. They may
even be useful for estimating quantum
states. The two wavelet transforms of in-
terest here are the quantum Haar and
the quantum Daubechies D™ trans-
forms. The approach taken in the devel-
opment of algorithms and circuits to im-
plement these transforms involved

www.nasatech.com

factorization of the classical operators
for these transforms into direct sums, di-
rect products, and inner products of
unitary matrices to enable efficient
quantum implementation.

A particular class of unitary matrices
— permutation matrices — play a piv-
otal role in this factorization. Permuta-
tion matrices arise not only in quantum
wavelet transforms but also in quantum
Fourier transforms and in many classical
computations that involve unitary trans-
forms for processing of signals and im-
ages. Computational operations that can
be performed easily and inexpensively
following a classical approach cannot al-
ways be performed this way following a
quantum approach, and vice versa. The
computational cost of permutation ma-
trices is negligible in the classical ap-
proach because the matrices can be
avoided explicitly, whereas in the quan-
tum approach, permutation operations
must be performed explicitly and hence
the cost of these operations must be in-
cluded in the full measure of the com-
plexity and thus the cost of the affected
quantum wavelet transforms.

NASA Tech Briefs, February 2002



One of the quantum circuits that was
developed, denoted the “qubit swap
gate,” implements a fundamental per-
mutation matrix denoted “[1,.” One can
assemble qubit swap gates to implement
other fundamental permutation matri-
ces; namely, the perfectshuffle matrix
(I'lsn) and the bit-reversal matrix (Psn).
For quantum computing, the perfect-
shuffle and bit-reversal matrices can be
characterized directly in terms of their
effects on the ordering of qubits. One
can assemble building blocks of circuits
for these and other matrices to imple-
ment the quantum Haar, Daubechies
D', and wavelet transforms (see figure).

The present algorithms and circuits
have been validated through extensive
simulation. Prior to this development,

it had been demonstrated that basic
quantum gates can be implemented ex-
perimentally by use of nuclear mag-
netic resonance Spectroscopy, cavity
quantum electrodynamics, and ion
traps. At the time of reporting the in-
formation for this article, no one had
yet demonstrated that such gates can be
integrated together into large-scale
quantum circuits; however, efforts to do
so were under way at NASA’s Jet Propul-
sion Laboratory.

This work was done by Amir Fijany and
Colin Williams of Caltech for NASA’s Jet
Propulsion Laboratory. For further infor-
mation, access the Technical Support Package
(TSP) free on-line at www.nasatech.com/tsp
under the Information Sciences category.
NPO-20747
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@ Study of Inertial and
Gravitational Masses
of a Boson

A report presents a theoretical study
of the relationship between the inertial
mass (m;) and gravitational mass (m,) of
a self-interacting neutral scalar boson in
a heat bath. The question of whether
these masses differ arises in modern
physics. In quantum field theory, the
mass of a particle appears as a parameter
that, as a result of interaction with fields,
is changed to a renormalizable, physi-
cally reliable value (mg). The interaction
of a particle with fields also has a ther-
mal character. Thus, a boson in a heat
bath in a gravitational field gains an ac-
celeration different from the gravita-
tional acceleration. The study utilizes a
simple approximate Lagrangian model
that is well suited for analysis of temper-
ature- and gravitation-related effects.

This work was done by Igor Kulikov of
Caltech for NASA’s Jet Propulsion Labo-
ratory. To obtain a copy of the report, “Iner-
tial and Gravitational Masses of Bosons at
Finite Temperatures,” access the Technical
Support Package (TSP) free on-line at
www.nasatech.com/tsp under the Physical
Sciences category.
NPO-30325

= ]
@ Metal/Dielectric Color Filters
for Flat Panel Displays

A report expands on the proposal de-
scribed in “Low-Absorption Color Fil-
ters for Flat Panel Display Devices”
(NPO-20435) NASA Tech Briefs, Vol. 23,
No. 12 (December 1999), page 34. To
recapitulate: The dye pixel color filters
in a conventional liquid-crystal or other
display device would be replaced with
interference filters, which are less ab-
sorptive, and optics would be config-
ured so that light reflected from the fil-
ters would be reused as illumination.
The overall effect would be to increase
brightness and efficiency. The present
report adds specificity by proposing that
the interference filters be of the type de-
scribed in “Metal/Dielectric-Film Inter-
ference Color Filters” (NPO-20217),
NASA Tech Briefs, Vol. 23, No. 2 (Febru-
ary 1999), page 70: Each filter would be
made of three thin metal films inter-
spersed with two thin dielectric films. In
comparison with conventional multilayer

www.nasatech.com

Books & Reports

all-dielectric filters, the proposed filters
would contain fewer layers, and there-
fore could be fabricated more easily and
at lower cost.

This work was done by Yu Wang of Caltech
Jfor NASA’s Jet Propulsion Laboratory. 7o
obtain a copy of the report, “Metal Film In-
terference Filter for Liquid Crystal Display
Device,” access the Technical Support Package
(TSP) free on-line at www.nasatech.com/tsp
under the Physical Sciences category.

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

Intellectual Property group

JPL

Mail Stop 202-233

4800 Oak Grove Drive

Pasadena, CA 91109

(818) 354-2240
Refer to NPO-20479, volume and number of
this NASA Tech Briefs issue, and the page
number.

@ Multiphase-Flow Model of
Fluidized-Bed Pyrolysis of
Biomass

A report presents additional informa-
tion about the subject matter of “Model
of Pyrolysis of Biomass in a Fluidized-
Bed Reactor” (NPO-20708) NASA Tech
Briefs, Vol. 25, No. 6 (June 2001), page
59. The model is built on equations for
the dynamics of three components —
gas, sand, and biomass — partly by tak-
ing suitable ensemble averages of the
coupled conservation equations for the
gas, and for the biomass and sand parti-
cles. Equations for exchanges of mass,
momentum, and energy between phases
are included. Equations for transport of
the solid phase are closed by use of sep-
arate distribution functions for sand and
biomass particles. Interparticle collisions
are described in the framework of the ki-
netic theory of dense gases, using inelas-
tic-rigid-sphere models.

This work was done by Josette Bellan and
Danny Lathouwers of Caltech forNASA’s Jet
Propulsion Laboratory. 7o obtain a copy of
the report, “Multiphase Flow Equations for
Modeling Tar Production from Biomass
Particle Pyrolysis in a Fluidized Bed Reactor,”
access the Technical Support Package (TSP)
[free on-line at www.nasatech.com/tsp under
the Physical Sciences category.

NPO-20789
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Vision-Only Operator Interface for a Robotic Manipulator

Images of the actual and commanded robot poses are displayed along with warnings.

NASA’s Jet Propulsion Laboratory, Pasadena, California

A system of electronic hardware and
software has been developed as an ex-
perimental prototype of a visual inter-
face between a human operator and a
possibly remote one-arm anthropomor-
phic robotic manipulator. The system is
denoted, more specifically, as a vision-
only operator interface to emphasize
that unlike some other operator inter-
faces, it does not include joysticks, force-
feedback devices, or other mechanical
devices that could encumber the opera-
tor. The operator commands the robot
by moving one of his or her arms; the op-
erator receives feedback in the form of a
live video image of the work space of the

robot overlaid with a graphical model of

the robot plus icons that warn of robot
poses that should be avoided.

The figure is a simplified schematic
depiction of the flow of data within the

system and the sequence of actions per-
formed by the system. The flow of data
begins with acquisition of images of the
operator’s arms, by use of four video
cameras that surround the operator. To
facilitate tracking, the operator’s space
is darkened and the main joints (shoul-
der, elbow, and wrist) of the operator’s
arm are marked with small light bulbs.
The image data from the video cameras
are processed into three-dimensional
Cartesian coordinates of the main joints
at a video frame rate of 60 Hz, with an
accuracy of 10 mm.

The coordinates of the main joints of

the operator’s arm are converted to com-
manded angles for joints of the robot
arm. These commanded angles are used
to construct the graphical model of the
robot to be overlaid on the live video
image of the robot. The model data are

analyzed to detect self<collisions, which
are defined here as situations in which
two links of the manipulator come too
close to each other. The links in danger of
colliding with each other can be high-
lighted in the graphical display to help
the operator avoid self-collisions; alterna-
tively, lines indicating distances of closest
approach can be drawn in the display.

In this system, the commanded joint
angles are generated by use of the config-
uration-control formalism, which has
been described in a number of prior
NASA Tech Briefs articles. The configura-
tion-control formalism can resolve mathe-
matical singularities associated with kine-
matic redundancies, but adds algorithmic
singularities to robot poses that the oper-
ator would not easily recognize as being
singular. Therefore, in the graphical dis-
play, the work space in the vicinity of the

Estimation of Coordinates of
Main Joints of Operator's Arm

Generation of Commanded Joint Angles for Robot

Shoulder

Elbow

Wrist

Hand Tip

Acquisition of images of Operator's Arm

Live Video Image of Robot Overlaid With Graphical Display

Images of the Operator's Arm are processed into commanded robot-joint angles and into a graphical display of the commanded robot pose plus warning

icons overlaid on a video image of the robot.
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wrist of the robot arm is discretized into

cubes, and each such cube is marked in
red to indicate that a quantitative mea-
sure of the risk of a kinematic or algorith-
mic singularity at the center of that cube
exceeds a specified threshold. The quan-
titative measure is the determinant of
JaJ4, where ], is the augmented Jacobian

determinant of the system, computed for
the current orientation and the current
manipulator arm angle (defined as the
angle between shoulder/elbow/wrist
plane and the vertical plane that contains
both the wrist and the base of the robot).

This work was done by Paolo Fiorini, Eu-
gene Chalfant, Pietro Perona, Enrico

DiBernardo, and Yuichi Tsumaki of Cal-
tech for NASA’s Jet Propulsion Labora-
tory. For further information, access the
Technical Support Package (TSP) free on-
line at www.nasatech.com/tsp under the
Electronic Components and Systems category.
NPO-20912

Compact, Stiff, Lightweight, Quick-Release Clamp

This clamp offers several advantages over a prior toggle-action clamp.

Lyndon B. Johnson Space Center, Houston, Texas

The term “COSMOWRAP” denotes a
compact, stiff, remotely actuatable, light-
weight, quick-release clamp that could be
substituted for the larger, heavier, and
more-difficult-to-use toggle-action clamp
now used in the space shuttle orbiter
docking system (ODS) to perform con-
tingency separations. In comparison with
prior hand-operated devices designed for
the same purpose, the COSMOWRAP is
smaller and lighter in weight, yet offers
greater capabilities. The COSMOWRAP
(see figure) contains no spring and re-
quires no pre-flight calibration or main-
tenance. The COSMOWRAP is expected
to perform well, not only in the space-

shuttle application for which it was origi-
nally designed, but also in terrestrial ap-
plications. Because the design of the
COSMOWRAP reduces the force needed
for installation or removal and provides
for release by the action of one hand, the
replacement of the ODS toggle-action
clamp by the COSMOWRAP can be ex-
pected to contribute to crew safety in the
United States space program and on the
International Space Station.

The toggle action clamp, an adjunct to
the ODS, carries a high load and is re-
motely manually released by use of a
tether. As its name implies, it includes a
toggle-action mechanism. The mecha-
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nism includes an actuating lever. Unfor-
tunately, because of time limits, the de-
sign of the toggle-action clamp was not
optimized before the clamp was pro-
duced. As a result, the toggle-action
clamp is heavy as well as very large and
cumbersome — a circumstance wors-
ened by need for two such clamps on
each spaceflight. The combined assem-
bly length of the toggle-action clamps is
>32 in. (>81.3 cm) and each toggle-ac-
tion clamp weighs 22 1Ib. (a mass of 10
kg). In addition, the operation of the
toggle-action clamp is affected by friction
in its joints. Because the force needed to
operate the toggle-action clamp is
greater than that originally expected, a
winch tool must be used to perform a re-
lease maneuver when the clamp load is
high. Moreover, because it is typically
necessary to perform pre-flight calibra-
tion and checkout, the toggle-action
clamp is not only cumbersome but also
expensive to use.

The COSMOWRAP is a userfriendly
and cost-efficient alternative to the tog-
gle-action clamp and has desirable char-
acteristics not observed in the toggle-ac-
tion clamp. Among these characteristics
are the following:
® The clamping load is significantly

higher at release than at installation.

* The COSMOWRAP is capable of re-
mote manual release. Its release load is
no more than 25 Ib. (111 N) [the value
required for space missions], although
the load on the clamp portion of the
COSMOWRAP can approach 104 Ib.
(44 kN).

® The clamp can open fully at release to
enable separation of previously
clamped interfacial components.

Two especially notable features of the
COSMOWRAP design are a double-slant
interface and an overcenter lock-and-re-
lease rolling mechanism that provide op-
erational advantages over the toggle-ac-
tion clamp and enable quick release.
Whereas friction in the joints resists oper-
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The COSMOWRAP serves the same purpose as does a toggle-action clamp, but is smaller, stiffer, lighter

in weight, more easily operable, and more capable.

ation of the handle in the toggle-action
clamp, the COSMOWRAP design utilizes
the friction in the joints in its main load
path to reduce the release load. At re-
lease, the double-slant interface configu-
ration of the COSMOWRAP enables
complete and quick severance of load
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paths; as a consequence, the components

of the COSMOWRAP can be made short

and compact, thus contributing to an op-
timized design characterized by mini-
mum weight and maximum stiffness.

Other benefits of the COSMOWRAP de-

sign are the following:

* The overcenter lock-and-release
rolling mechanism enables the COS-
MOWRAP to lock itself under load.

¢ The roller mechanism in the COS-
MOWRAP is not only less adversely af-
fected by friction than is the corre-
sponding  mechanism in  the
toggle-action clamp; in addition, the
COSMOWRAP mechanism includes a

setscrew that enables the precise ad-

justment of the release load.
® Aslide link makes one-hand operation

possible.

Although high-strength-steel compo-
nents are included in the COSMOWRAP,
it could be possible to make some com-
ponents from aluminum, depending on
the magnitude of the load anticipated for
the intended application. The required
slope of the slant interfaces depends on
the finish of interface-bearing surfaces.
Once a surface finish and coating have
been specified and the corresponding
ranges of friction are known, the re-
quired slope can be easily determined
and verified by simple tests.

Ease of use, a weight-and-space-saving
design, and one-handed operation make
the COSMOWRAP an attractive addition
to the U.S. space program. The COS-
MOWRAP can be used, for example, to
assemble and disassemble a wide variety
of highly loaded gasket joints; thus, it can
be expected to be suitable for a variety of
applications in hazardous environments,
not only in outer space but also on Earth
(for example, in the repair and construc-
tion of pipelines, firefighting, and demo-
lition). The COSMOWRAP can also be
used as a quick-release C clamp, jig, or
fixture in place of many other lever-
and/or toggle-actuated mechanisms.

This work was done by Ted W. Tsai of John-
son Space Center.

This invention is owned by NASA, and a
patent application has been filed. Inquiries
concerning nonexclusive or exclusive license
Jor its commercial development should be ad-
dressed to the Patent Counsel, Johnson Space
Center, (281) 483-0837. Refer to MSC-22722.

Software for Geometric Calibration of

Video Cameras

NASA's Jet Propulsion Laboratory, Pasadena, California

A software library and set of programs
largely automate the geometric calibra-
tion of video cameras. Developed espe-
cially for robotic vision systems, this soft-
ware generates the information needed to
determine the three-dimensional (3D)
positions of objects that appear in two-di-
mensional (2D) video images. Typically,
the software can perform 2D-to-3D map-
pings with precision of 0.1 to 0.3 pixels.
The software enables the creation, manip-
ulation, and application of geometric
models of camera lenses. The models are
constructed semiautomatically from im-
ages of known calibration targets, and
these models can be applied automati-

www.nasatech.com

cally to live images, thereby enabling ro-
bots to generate the position information
needed for such robotic operations as ma-
nipulation of objects, mapping, and navi-
gation. The software supports three main
types of models: (1) linear (ordinarily
suitable for fields of view narrower than
about 30°), (2) radial lens distortion (typ-
ically suitable for fields of view ranging
from 15° to 110° wide), and (3) fisheye
lens distortion (typically suitable for fields
of view wider than 90°). Camera models
generated by this software have enabled
the development of real-time, vision-
based control systems on a variety of ad-
vanced civilian and military robots.
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The algorithms and software were developed by Don Gennery, Todd
Litwin, Yalin Xiong, Mark Maimone, and Larry Matthies of Caltech for
NASA'’s Jet Propulsion Laboratory. For further information, access
the Technical Support Package (TSP) free on-line at wuwuw.nasatech.
com/tsp under the Software category.

This software is available for commercial licensing. Please contact Don
Hanrt of the California Institute of Technology at (818) 393-3425. Refer
to NPO-21077.

Motor Drive for Multiple
Horizontally Rotating

Bioreactors
Bioreactors can be installed and removed easily.

Lyndon B. Johnson Space Center, Houston, Texas

The figure depicts a mechanism that is capable of simulta-
neously rotating as many as six disposable bioreactor cham-
bers about horizontal axes. The particular bioreactor cham-
bers for which this mechanism is designed are
high-aspect-ratio vessels (HARVs), which are round cylindri-
cal vessels developed by NASA.

Na! | I}_Q_EEB:/ Adaptor
)
u O\

Adaptor Bearings

Foam Collar

u s Bearing-Clamp Retainer
Drive-Shaft Bearing W

M
_’ |~ Drive Beit and Pulleys

[ : ]

This Drive Mechanism rotates as many as six bioreactor chambers simulta-
neously. A chamber can be removed during operation, without disturbing
the rotation of the other chambers.
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The source of motion is a 24-Vdc
geared electric motor with an output

shaft speed of 300 rpm in the absence of

a load. By means of a toothed drive belt
and pulleys, rotation is coupled from the
geared-motor output shaft to a drive
shaft, which is located centrally relative
to the axes of rotation of the bioreactor
chambers. The sizes of the pulleys and
gear belt can be changed to obtain dif-
ferent speeds of rotation.

Each bioreactor chamber is mounted
on an adaptor equipped with bearings
that allow free rotation about a horizontal
axis. The bearings, in turn, are clamped
onto a stationary retainer. A foam collar
on each end of the drive shaft makes con-

tact with the outside diameters of the
bioreactor chambers, acting as a frictional
coupling to transfer rotation of the drive
shaft to the bioreactor chambers. The
compressibility of the collar accommo-
dates variations in the diameters of the
chambers. By loosening the bearing
clamp of any given reactor chamber, one
can remove that chamber without stop-
ping the rotation of the other chambers.

This work was done by Eric D. Johnston and
Mitchell Litt of the University of Pennsylvania
for Johnson Space Center. For further infor-
mation, access the Technical Support Package
(TSP) free on-line at wwuw.nasatech.com/tsp
under the Machinery/Automation category.
MSC-22860

Tip Fences for Reduction of Lift-

Generated Airframe

Noise

These simple, easily retrofitted devices reduce drag as well

as noise.

Ames Research Center, Moffett Field, California

Tip fences have been invented to re-
duce the noise generated in the air-
flows about the high-lift systems (the
flaps and slats) of airplane wings. Tip
fences also afford an important sec-
ondary benefit by increasing lift-to-
drag ratios.

Typical modes of operation of the
flaps and slats of an airplane wing are
the following: In preparation for take-
off, the flaps are partly extended, and
the slats are fully extended to provide a
clean airflow over the main element of
the wing. Shortly after takeoff, the slats

ratio during climbout. During landing,
the slats and flaps are fully extended,
and significant aerodynamic noise is
generated at their tips. Tip fences can
reduce the noise generated during
takeoff and climbout, but more impor-
tantly during approach and landing.
Tip fences are so named because
they fencelike and
mounted at or near some or all of the
inboard and outboard tips of the flaps
and slats (see Figure 1). These mount-
ing locations are chosen because they
are as close as possible to the aerody-

are barriers are

are retracted to increase the lift-to-drag  namic-surface discontinuities where
., -
S
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Figure 1. Tip Fences can readily be added to flaps and slats to reduce noise and drag.

Motion Control Tech Briefs, February 2002

www.nasatech.com

W. M. BERG, INC.
PRECISION MECHANICAL COMPONENTS

* MANUFACTURER o

quality precision linear motion control
and power transmission components.

* DISTRIBUTOR for over 30

years Berg has been supplying
customers worldwide.

 CUSTOMIZED assembly

and manufacturing of parts to design
specifications.

* SUPPORT free technical and

design assistance through our
Engineering Staff.

* CONVENIENT visit our

website to view our catalog, request
quotes, fax or e-mail our engineers or
customer support staff.

Order your free
Master B2000 catalog today!

W.M. BERG, Inc.
PRECISION MECHANICAL COMPONENTS

Phone: 1-800-232-BERG rax 1-800-455-BERG
or visit our website at: wmberg.com
499 Ocean Ave., E. Rockaway, NY 11518

An Invensys company

For Free Info Circle No. 654 or
Enter No. 654 at www.nasatech.com/rs



Motion Control Tech Briefs

Without Tip Fences

;
\\\;--i
| Tf
0 1

Figure 2. Less Noise Was Generated by the airflow over a wing equipped with flap tip fences than by
the airflow over same wing without flap tip fences under otherwise identical test conditions.

vortices associated with noise form
when flaps and slats are extended. Tip
fences can be made of any suitable
rigid material (e.g., metal or compos-
ites) and can be attached to the tips of
flaps and slats by riveting, welding,
bolting, or other conventional means.
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They can be easily and inexpensively
retrofitted to most pre-existing air-
planes, with minimal design changes.
A tip fence can be formed from a flat
plate, or, if desired, it can be fabricated
as a more complex, aerodynamically
contoured body. In a typical applica-
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tion, the tip fences would extend below
the lower surface of a slat or flap, as de-
picted on the right side of Figure 1.
However, other combinations of tip and
fence configurations are also possible.

In a demonstration of the benefits of
tip fences, two different versions of a
wing with flap extended were tested in a
wind tunnel and in flight on a Lanceair
IV airplane. In one version, the flap was
equipped with tip fences; in the other
version, it was not. The flight data is
shown in Figure 2, demonstrating that
the tip fences caused less noise to be
generated over a broad range of fre-
quencies. The wind-tunnel data showed
that tip fences can also reduce the pro-
file or viscous drag significantly.

This work was done by James C. Ross
and Bruce L. Storms of Ames Research
Center. For further information, access the
Technical Support Package (TSP) free on-
line at www.nasatech.com/tsp under the
Mechanics category.

This invention has been patented by NASA
(U.S. Patent No. 5,738,298). Inquiries con-
cerning nonexclusive or exclusive license for its
commercial development should be addressed to
the Patent Counsel, Ames Research Center,
(650) 604-5104. Refer to ARC-14009.
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7300 Commerce Lane | Minneapolis, MN 55432-3177 U.S.A. j
Tel: (763) 571-3121 / Fax: (763) 571-0927 /| www.minco.com

For Free Info Circle No. 418 or ‘
Enter No. 418 at www.nasatech.. comlrs

TOUGH EPOXY
RESISTS UP T0 425°F |

MASTER BOND SUPREME 33

B Convenient cures at ambient and/or elevated
temperatures M Resists prolonged service up
to 425°F M Withstands severe thermal and
mechanical shock and vibration l Outstanding
adhesion to metallic and non-metallic sub-
strates M Excellent durability and chemical
resistance M Superior electrical insulation
W Easy to apply M Convenient packaging

Master Bond Inc.

Adhesives, Sealants & Coatings

154 Hobart St., Hackensack, NJ 07601 ‘
TEL: 201-343-8983 m FAX: 201-343-2132 ?

main@masterbond.com B www.MasterBond.com

For Free Info Circle No. 431 or
66 Enter No. 431 at www.nasatech.com/rs

N eW on the

MARKET............

Data Recorder

TEAC America, Montebello, CA, offers the multi-channel GX-1 16-
channel data acquisition and recording system that can be used as a
PC front-end or a standalone measurement data recorder with a
choice of storage media. The main unit contains 8 slots for input/out-
put amps. Plug-in signal conditioning modules with two channels each
are available, enabling up to 16 input channels to be recorded. Each
channel samples from 1 Hz to 200 kHz with simultaneous sampling
and 16-bit quantization. Data can be recorded to the storage media or
transferred via SCSI to a PC. For Free Info Circle No. 730 or Enter No.
730 at www.nasatech.com/rs

Data Acquisition System

The OMR Series data acquisition and control device from OMEGA
Engineering, Stamford, CT, is designed for data acquisition systems
based on PCs with standard RS-232 serial I/O port. The device provides
adirect computer link to most types of sensors including thermocouples,
| RTDs, and output
Modules include a single-channel and an
8-channel thermocouple input module, a
3-channel RTD input module, a 15-chan-
| nel digital I/O module, and voltage-
input modules with or without integral
digital display. The modules communicate
using two-wire RS485 communications.
For Free Info Circle No. 731 or Enter No.
731 at www.nasatech.com/rs

voltage devices.

Vibration Analyzer
The portable ZonicBook™ vibration analyzer from IOtech,
Cleveland, OH, is available in 4-, 8-, or 16-channel configurations. The
device accepts ICP® accelerometer and microphone inputs directly,
and simultaneously samples all channels at 51.2 kHz with a separate
Sigma Delta converter for each input
channel. Analysis capabilities include
FFT analysis, integration/differentia-
tion, averaging, octave analysis, and
standard AC and DC voltage. The unit
uses Windows-based eZ-Analyst™ soft-
ware and a notebook computer to
acquire continuous, gap-free data into
. : the PC’s memory and hard drive. For
Free Info Circle No. 733 or Enter No. 733 at www.nasatech.com/rs

Handheld Computer

The PCL-486 handheld computer from Two
Technologies, Horsham, PA, is based on the
ROM-DOS® 6.22 operating system and features
a 192 x 128 pixel LCD capable of displaying text | =
and graphics. The standard memory configura-
ton includes 8 MB of RAM and 2 MB of
FLASH. The optional PC Card slot provides
additional storage capacity. Other features
include a serial port that can be configured for
RS-232, RS-422, or RS-485. Multiple keypad
layouts are available with standard or custom graphics. For Free Info
Circle No. 734 or Enter No. 734 at www.nasatech.com/rs

NASA Tech Briefs, February 2002



@& TECH BRIEFS

ENGINEERING SOLUTIONS FOR DESIGN & MANUFACTURING

' FREE SUBSCI

RIPTION REQUEST FORM |

R470-6

STAY ON THE CUTTING EDGE

Renew or get your own copy of NASA Tech Briefs. You can qualify at our website:
www.nasatech.com/subscribe or Fax this form to 856-786-0861

Please print
Reader DNumberoOO| | | | | | | | |
Name

Title

Company

Address

City/StZip

1 Do you wish to ive (continue to ive) NASA Tech Briefs? Q Yes Q No
Please check preferred format:
a. O Print Version of NASA Tech Briefs only
b. Q Digital (PDF) Version of NASA Tech Briefs only
c. 0 BOTH the Print AND Digital (PDF) Versions of NASA Tech Briefs*

Signature Date

Bus.Tel. No. Bus.Fax No.

e-mail

*If you checked “c” above that you wish to receive BOTH the Print and Digital Versions of
NASA Tech Briefs, there is a small service fee of $2.00 per month ($24 annually).

Check one of the following:
O New Subscription

U Renewal

0 Change of address

For Change of Address and/or
Renewal you must provide the
11-digit Reader ID Number from
your mailing label.

You can also
mail this form to:

NASA Tech Briefs

180 S A o
16 O Data acquisition

19 O Test & measurement instruments
Your engineering responsibility is: 34 O Power supplies & batteries
ok o) 350 PCs & laptops

A QO Manage Engineering Department 060 W

B QO Manage a Project Team orkstations

oM 36 0 EDA/CAE software
g 3 Member :«T:':m Team 37 0 CAD/CAM software
E QO Other 17 Q Imaging/video/cameras
(specify) 38 Q Lasers & laser systems
39 O Optics/optical components
Your job functions are: 40 Q Fiber optics
(please check all that apply) 41 QO Optical design software
10 Q Design & Devel t Engineering 20 Q Motion control/positioning equipment
(Inc. applied R&D) 30 O Fluid power and fluid handling devices

12 O Testing & Quality Control
13 O Manufacturing & Production
14 O Engineering Management

31 O Power transmission/motors & drives
42 1 Rapid prototyping and tooling

16 O General & Corporate Management S Chiat !
17 O Basic R&D 28 Q Plastics & ceramics
15 QO Other (specify) 27 Q Composites

Write in the number of your 43 Q Coatings
principal job functh 80 O None of the above

e o SN P.O. Box 10523
Q Charge to my: J American Express Q Discover Card O Master Card Q Visa <
Riverton, NJ 08076-9023
Card # Exp. Date
Signature
Which of the following best describes a. In which of the following categories do you How many engineers and scientists work at
your industry or service? (check one) recommend, specify, or authorize the this address? (check one)
E Q Electronics purchase of products? (check all that apply) AQ1 F 0 100-249
S O Computers 01 Q Electronics BQ25 G Q 250-499
X Q Communications 02 Q Photonics C 0619 H O 500-999
O\.Mutomotfvev 03 O Computers/Peripherals D Q 20-49 J O over 1000
T Q Transportation 04 QO Software E Q 50-99
M Q Materials/Chemicals 05 O Mechanical Components
P QO Power/Energy 06 O Materials
B Q Bio/Medical o7Q of the To which of the following publications do you
J O Consumer Product Manufacturing None ahove subscribe? (check all that apply)
Q Q Industrial Machinery & Equip. b. Prod you d, specity, or 01 Q Cadalyst
A Q Aerospace authorize for purchase: (check all that apply) 02 O Cadence
G O Government 32 O ICs & semiconductors 03 O Computer-Aided Engineering
DQDeslanee 33 QO Connectors/interconnections/ 05 O Designfax
1.t et Lab packaging/ enclosures 06 O Design News
U Q University 02 O Board-level products Desktop Engineering
Z Q Other (specify): £ + A PG

08 O EDN

09 Q Electronic Design

10 Q Machine Design

11 O Mechanical Engineering

12 Q Product Design & Development
13 Q Sensors

14 O Test & Measurement World
15 Q Laser Focus World

16 O Photonics Spectra

17 Q None of the above

Would you like to receive a free e-mail newsletter
from NASA Tech Briefs?

QYes U No

Your e-mail address

You may receive renewal reminders via e-mail.
Do you want to ive other busi to-busi
third party e-mail offers from NASA Tech Briefs?

QYes 0QONo
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our best solutions come
from flexible thinking.

For closed-cell foam solutions, our design team is
ready to help you formulate a solution that fits your
needs. Whether an Automotive, Medical, or
Industrial Design application, our product line of
Volara® Volextra® and Minicel® all provide depend-
able, high-quality, cost-effective
ways to enhance your ideas.
To find out more, or to receive
a free “Thought Starter’, call:
(800) 225-0668 today.

Ideas Formed in Foam

) For Free Info Circle No. 425 or
68 Enter No. 425 at www.nasatech.com/rs

New:
WEB)P)PPPDDD)PDPPDPI

Elastomer Products

A new Web site from Kent Elastomer
Products, Kent, OH, features an on-line
order capability for natural rubber
latex, PVC and TPE tubing, multi-
lumen, solid cord and profiles, FREE-
BAND™ Latex Free and natural rubber
latex tourniquets, and dip molded prod-
ucts. Each product selection offers

information on specifications, and out-

lines the company’s production capabilities. www.kentelastomer.com

Elemental Analysis

Leeman Labs, Hudson, NH, has created a
Web site featuring information on products
including ICP spectrometers, metal and
metal alloy analyzers, inorganic standards for
elemental analysis, cold vapor atomic absorp-
tion mercury analyzers, and sample prepara-
tion equipment for mercury analysis. A site

map contains information about the compa-
ny, special promotions, and exhibition and seminar schedules.
www.leemanlabs.com

Fasteners

PEM® Fastening Systems, Danboro,
PA, has added an on-line “PEMSelect
Dynamic Product Locator” to its Web
site, enabling design engineers to search
the entire database of PEM® fasteners
and then download specifications, draw-

ings, and literature. The tools provide .
users with a choice of part number search, part description search,
interactive search, and photo index search methods. www.pemnet.com

Injection Molding

Twinshot Technologies, Rifton, NY,
offers a Web
company’s co-injection process using a

site describing the

modified standard injection molding
\ machine. The site features explana-
tions of the technology and includes a
e savings calculator, enabling users to
alculate cost using the Twinshot system. www.twinshot.com

CAD Models
Smalley Steel Ring, Wheeling,  ———————
IL, offers on its Web site download- |
able CAD models available in 91 |
formats. The site allows users to
view 3D and isometric picture pre- |
views, and search for parts, which
can be downloaded by sending the |
part model to their own e-mail

address. Users can also request free |

catalogs, software, engineering assistance, samples, and quotes.
www.smalley.com
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NEW 25-MHZ
ECA-11X 8-AXIS
MOTION
CONTROLLER

New 25-MHz DSP 8-Axis

Motion Controller for OEMs

in need of high speed:
250us-8 PID Loops, 100 Programmable 1/0 and
10K Equiv. Gates of 100 MHz SRAM FPGA on
board. All CMOS design, high MTBF and no cool-
ing required in sealed enclosure. ARC Electronics
designs and simulates with multi-tasking/multi-
thread OS. Arc Electronics Inc.; Tel: 803-438-9390;
Fax: 803-438-5764; www.arcelectronicsinc.com

Arc Electronics Inc.

For Free Info Circle No. 616 or
Visit www.nasatech.com/616

INSTRUMENTATION
& APPLICATION
GUIDE ON CD-ROM
voLlii

Action Instruments’ second

edition of their FREE CD-
ROM is available. It provides Application Notes to
help users understand how signal conditioning and
isolation can improve control system reliability and
lower costs. Specifying instrumentation to convert
sensors signals (RTD, TC, DC, AC, Pot, Bridge,
Frequency) to control signals (4-20mA, 1-5V etc.) is
now easier than ever, especially with Action’s
product selector guide. Action Instruments;
Tel: 800-767-5726; e-mail: literature@actionio.com;
www.eurothermaction.com

Action Instruments

For Free Info Circle No. 617 or
Visit www.nasatech.com/617

] OPTICAL
| COMPONENTS

Argyle International, an Amer-
ican corporation, supplies opti-
cal components of all types
including prisms, lenses, light-
pipes, windows, beamsplitters.
Custom manufactured to your
specifications at our factory in China, quantities
range from prototype to OEM and quality is always
excellent. Materials used range from all glasses to
fused silica, silicon, sapphire, and others. Call, fax,
e-mail with your requirements. Argyle International
Inc., 254 Wall St., Princeton, NJ 08540; Tel: 609-924-
9484; Fax: 609-924-2679; www.argyleoptics.com

Argyle International Inc.

For Free Info Circle No. 618 or
Visit www.nasatech.com/618

MINI-MOTOR POT
COMBINATION
FOR INDUSTRIAL
& MEDICAL USES

Combines precision pot & miniature DC gearhead
¢ Unit shown pot assembly only 0.675" diam., 1/8"
diam. output shaft, gearhead only 0.315" diam. ® 5K
pot resistance ¢ 340° elect. angle, 0.5% linearity *
Custom pot specs from: 1K to 30K Ohms, varying
elect. angles, custom linearities ¢ 3, 6, & 8 V motors
¢ Gearhead reduct. from 4:1 to 4096:1  Pot reliab.
100 million revs. ® Unit shown $295 ea. at 10 level.
JDK Controls, 424 Crown Point Circle, Grass Valley,
CA 95945; Tel: 530-273-4608; Fax: 530-273-0769;
www.jdkcontrols.com

JDK Controls

For Free Info Circle No. 619 or
Visit www.nasatech.com/619

TURBO-JET™
PRECISION
TEMPERATURE
CYCLING TESTER

Hot to cold in seconds! Turbo-

Jet provides rapid temperature
cycling of your DUT (10 second cycling from
+230°C to -65°C). Turbo-Jet offers dependable cas-
cade refrigeration for enhanced reliability, a built-
in telemetry system to provide control from any-
where (via Ethernet connection), and an external
thermocouple to control and monitor DUT. Visit
ftsproducts.com/turbojet2 to find out more,
request a free Turbo-Jet t-shirt, and enter BOSE
Wave® radio/CD drawing. Kinetics Thermal
Systems; Tel: 800-824-0400, ext. 5360.

Kinetics Thermal Systems

For Free Info Circle No. 620 or
Visit www.nasatech.com/620

ENGINEERING
SOLUTIONS
PLATFORM

The Engineering Solutions

Platform (ESP) provides
the designer with a modular hardware platform to
develop, prototype, verify, and test their designs
before they are finalized. ESP consists of a general-
purpose main board that can be custom configured
by using application specific development cards.
The first available development card features
Xilinx’s FPGA Virtex 2 1000. For more information,
please visit www.nuhorizons.com/espntb.

Nu Horizons Electronics Corp.

For Free Info Circle No. 621 or
Visit www.nasatech.com/621

POLYGON
SHAFT-TO-HUB
CONNECTIONS

Polygon shaft-to-hub connec-

tions can transmit twice the

torque of involute splines in
the same shaft diameter, due to the elimination of
stress concentration risers. Three-lobe polygons are
self-centering, and provide perfect concentricity, as
they are precision ground on centers, with the shaft
bearing diameters, using one set-up. They can be
ground after heat treating, for absolute minimal
clearance and backlash. Zero backlash connections
are manufactured using taper polygons. Four-lobe
polygons slide under torque loads. Stoffel Polygon
Systems, Inc.; Tel: 914-961-2000; Fax: 914-961-7231.

Stoffel Polygon Systems, Inc.

For Free Info Circle No. 622 or
Visit www.nasatech.com/622

ELECTRONIC
COMPONENTS
DISTRIBUTOR

Mouser Electronics provides
complete product & pricing data
for over 107,000 components
from 200+ leading suppliers:
AMP, Fairchild, Kemet, Phoenix Contact, Seiko,
STMicroelectronics, Nichicon, Vishay, and more. Our
Web site offers secure online ordering, downloadable
catalog, data sheets, search capabilities, and much
more. Mouser Electronics, Inc., a TTI Inc. Company,
1000 N. Main St., Mansfield, TX 76063-1511; Tel: 800~
3466873 or 817-804-3888; Fax: 817-804-3899; e-mail:
catalog@mouser.com; www.mouser.com

Mouser Electronics, Inc.

For Free Info Circle No. 623 or
Enter No. 623 at www.nasatech.com/rs

NEW USERS’ GUIDE
FOR VIBRATION CON-
TROL PRODUCTS

Kinetic Systems, Inc. announces

a new Users’ Guide for high-

performance vibration control
equipment. The 48-page color catalog provides
easily understood technical information and a
selection process for standard or custom-designed
VIBRAPLANE® Vibration Isolation Workstations,
Optical Tables, Vibration-Free Platforms, Islands,
Vibration Isolation Mounts, Breadboards, and
Accessories. The guide provides features, benefits,
performance data, technical specifications, photos,
drawings, and an explanation of vibration isolation
terms. Contact Kinetic Sytsems, Inc. at 800-992-2884.

Kinetic Systems, Inc.

For Free Info Circle No. 624 or
Enter No. 624 at www.nasatech.com/rs




LITERATURE & WEB SITE SPOTLIGHT

NTC THERMISTORS
AND ASSEMBLIES

BetaTHERM manufactures
NTC thermistors with an inter-
changeability accuracy as tight
as +.05°C with time constants
¢ as fast as 20 ms. These devices
m.m are capable of operating over a
range of -80°C to +300°C.

Many of the thermistors are designed into custom
probes to measure air, surface and liquid tempera-
ture. The probe housings can be made from stainless
steel, brass, or copper materials to withstand hostile
and corrosive environments. BetaTHERM
Corporation; Tel: 508-842-0516; Fax: 508-842-0748;
e-mail: sales@betatherm-usa.com; www.betatherm.com

BetaTHERM Corporation

For Free Info Circle No. 629 or
Enter No. 629 at www.nasatech.com/rs

FREE MEASUREMENT
& AUTOMATION
CATALOG 2002

The National Instruments
Measurement and Automation
Catalog 2002 is the leading
resource for engineers and sci-
entists seeking the most effec-
tive customer-defined measurement and automa-
tion solutions. You will find everything you need
from product specifications to comprehensive tuto-
rials, comparison charts to selection advice and
related references. For a free copy call or visit
www.ni.com/info and enter nabm40. Tel: 800-433-
3488 or 512-683-0100; Fax: 512-683-9300; e-mail:
info@ni.com.

National Instruments

For Free Info Circle No. 630 or
Enter No. 630 at www.nasatech.com/rs

SELF-CLINCHING
PANEL FASTENER
ASSEMBLIES
(BULLETIN PF)

PEM® self-<clinching panel fastener
assemblies can satisfy a wide range
of application requirements including limited
space applications, low-profile design, limited
access areas, high corrosion resistance, tool or hand
actuated, long screw projection for thicker panels,
installation into printed circuit boards, and
flush mounted. PEM Fastening Systems - a
PennEngineering company; Tel: 800-237-4736;
Fax: 215-766-0143; www.pemnet.com

PEM Fastening Systems, a

PennEngineering Company

For Free Info Circle No. 631 or
Enter No. 631 at www.nasatech.com/rs

PRESSURE
INDICATING
SENSOR FILMS

Pressurex force indicating
sensor films enable you to
quickly, accurately and inex-
pensively measure pressure distribution and magni-
tude between any two contacting surfaces. Ideal QC
and R&D applications include evaluation of bolted
joints and gasketed surfaces, lamination presses, nip

impressions, heat seals, composite material tests and
machine calibration. FREE samples. Sensor Products
Inc. USA; Tel: 973-884-1 ‘ax: 973-884-1699;
e-mail: sales@sensorprod.com; www.sensorprod.com

-

Sensor Products Inc. USA

For Free Info Circle No. 632 or
Enter No. 632 at www.nasatech.com/rs

WAVE SPRING
CATALOG

New 2001 Wave Spring Catalog!
Smalley has over 1800 springs in
stock with sizes from 3/8" to
16". Special designs range from
9/32" 1o 84"; carbon and stain-
less steel are available. Smalley
offers a No-Tooling-Cost™ manufacturing process.
All Springs Are Not Equal®. Save up to 50% more
space with Smalley. Call today and speak with one
of our engineers to get FREE design assistance.
Smalley Steel Ring Company, 385 Gilman Avenue,
Wheeling, IL 60090; Tel: 847-537-7600; Fax: 847-
537-7698; email: info@smalley.com; website:
www.smalley.com

Smalley Steel Ring Company

For Free Info Circle No. 633 or
Enter No. 633 at www.nasatech.com/rs

SEAL MASTER
INFLATABLE
SEALS

Solve difficult design
problems! Custom-built,
fabric-reinforced elas-
tomeric seals offer innova-
tive solutions where gaps
exist in sealing weather,
liquids, temperature,

light/dark pressure/vacu-
um, radiation, and contaminants. Use anywhere a
positive seal is needed between opposing surfaces.
Design assistance available. Seal Master
Corporation, 368 Martinel Dr., Kent, OH 44240-
4368; Tel: 800-477-8436; www.sealmaster.com

Seal Master Corporation

For Free Info Circle No. 634 or
Enter No. 634 at www.nasatech.com/rs

POROUS
CERAMIC
VACUUM
CHUCK

PhotoMachining of-
fers a porous ceramic
vacuum chuck for use
with thin films and other flat samples. Pore sizes
under 25 microns assure uniform suction and holding
power for even the smallest parts. PhotoMachining
also provides contract laser-manufacturing services,
and designs and builds custom laser-based manufac-
turing equipment. PhotoMachining, Inc., 4 Industrial
Dr., Unit 40, Pelham, NH 03076; Tel: 603-882-9944;
Fax: 603-886-8844; rschaeffer@photomachining.com;
www.photomachining.com

PhotoMachining, Inc.

For Free Info Circle No. 635 or
Enter No. 635 at www.nasatech.com/rs

MAGNETIC
SHIELDING LAB
KIT BROCHURE

4-page brochure describes use
of kit for solving problems of
magnetic interference in the
design and operation of electri-
cal (‘('IIIPHI(‘II( from instru-
ments to networks., Used for both internal and
external interference. Detailed how to use, kit com-
ponents, ordering information included. Magnetic
Shield Corporation, 740 N. Thomas Dr.,
Bensenville, IL 60106; Tel: 630-766-7800; Fax: 630-
766-2813; e-mail: shields@magnetic-shield.com;
www.magnetic-shield.com

Magnetic Shield Corporation

For Free Info Circle No. 636 or
Enter No. 636 at www.nasatech.com/rs

STOCKED BELLOWS
CONTACT SPRINGS

New brochure presents
Servometer’s lines of miniature,
gold-plated, bellows-type spring
contacts and flexible inter-
connect contacts, which range
from ODs of 0.037" 10 0.125".
Servometer contacts insure electrical continuity
where vibration, tolerance build-up, and thermal
expansion are a problem. Lifetime spring
repeatability and reliability. Visit our homepage:
www.servometer.com. Servometer® Precision
Manufacturing Group, LLC, 501 Little Falls Rd.,
Cedar Grove, N] 07009-1291; Tel: 973-785-4630;
Fax: 973-785-0756.

Servometer®

For Free Info Circle No. 637 or
Enter No. 637 at www.nasatech.com/rs

COMPOSITES AND
HONEYCOMB

Goodfellow Corporation offers
a range of materials for product
design and development,
Included are metal matrix and
resin matrix composites for
greater strength, stiffness, ther-

abrasion resistance, creep resis-

mal conductivity,
tance, and dimensional stability, as well as alu-
minum and polyaramid honeycomb combining low
density with shear-carrying strength. Goodfellow
Corporation; Tel: 800-821-2870; Fax: 800-283-2020;

www.goodfellow.com

Goodfellow Corporation

For Free Info Circle No. 638 or
Enter No. 638 at www.nasatech.com/rs

TUBING, HOSE,
FITTINGS, & CLAMPS

Plastic and rubber tubing and
hose for the design engineer are
described in NewAge Indsutries’
colorful brochure. Tubing and
hose materials include PVC,
polyurethane, nylon, TPE, sili-
cone, fluoropolymers, Viton®, more. Fittings and
clamps in plastic and metal. Custom capabilities
include thermal tube bonding, heat forming,
coiling, and hose assemblies. NewAge Industries
Inc., Southampton, PA; Tel: 800-50-NEWAGE; Fax:
800-837-1856; e-mail: psales@newageind.com;
www.newageindustries.com

NewAge Industries Inc.

For Free Info Circle No. 639 or
Enter No. 639 at www.nasatech.com/rs

TUSK DIRECT
INTRODUCES CATALOG
OF IN-STOCK LINEAR
MOTION PRODUCTS

E Free linear motion catalog in print,
CD-ROM, and on the Web. The new Tusk catalog is a
resource for design engineers working with linear
motion and needing commercially available linear
bearings of many types quickly. Included are dimen-
sions, specifications and CAD drawings for ball slides,
roller slides, heavy duty crossed roller tables, multi-
axis-positioning tables, recirculating slide guides, ball
bushings, pillow blocks, shafts, hangers, supports, and
linear bearing and automation components. Tusk
Direct; Tel: 800-447-2042; Fax: 203-748-5147;
e-mail: sales@tuskdirect.com; www.tuskdirect.com
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some day, you'll use virtual prototyping.
unfortunately, your competitors are doing it now.

Eliminate physical prototyping with MSC Marc

While you're making prototypes, MSC.Marc
users are making progress. MSC.Marc's
unparalleled nonlinear FEA capabilities allow
them to iterate and perfect their design
virtually, for unprecedented speed to market.
Proven by 30 years of use in over 5000
customer installations, MSC.Marc scales
from small Intel workstations

to distributed computing and
supercomputers.

To learn more about solving real world engineering
problems and get your free technical white paper F#Ku,

visit http://marc.mscsoftware.com
marc.mscsoftware.com

MSC.visualNastran Professional MSC.visualNastran Enterprise
Powerful analysis on World's leading mission-critical

the Windows platform. analysis software M S c
R MSC.Marc




| Create your own dimension,
or just work really fast in this one.

Go hyperdimensional with IBM IntelliStation® workstations.
They're optimized to run some of the most demanding architectural and
engineering applications in the industry, through an intense testing
and certification process. Certified applications include PTC, CATIA,
Autodesk, Cadence and SolidWorks.' The net results are you'll drag and
drop — as well as rotate and zoom - fast. In fact, in the past two years,
IBM IntelliStation workstations have swept ten of ten SPECopc
benchmarks three times.”? What that means to you is less time
waiting for your machine to catch up with your thoughts

IBM IntelliStation E Pro IBM IntelliStation M Pro
Affordable workstation power Exceptional workstation performance
Intel® Pentium® 4 processor 1.80GHz Intel Xeon™ processor 20GHz

128MB ECC memory 256MB ECC memory

Matrox G450 graphics Matrox G450 graphics

40GB* ATA/100 EIDE hard drive (7200 rpm) 40GB ATA/100 EIDE hard drive (7200 rpm)
48X* max CD-ROM 48X max CD-ROM

Microsoft* Windows® 2000 Professional Microsoft Windows 2000 Professional
3-year parts and onsite labor limited warranty 3-year parts and onsite labor limited warranty
s1 389 I: 621420U M394 $1 879 I: 684950U M394
Customize Yours: Customize Yours:

256MB 133MHz ECC SDRAM IBM CD-RW/DVD-ROM Combo Drive
(Part #10K0046) $149 (Part #10K3790) $259

Get the tools that inspire

- SUCC Request an
B giinar - B IBM PC Guide today
i a Call toll free

1866 426-1120

Direct | Call toll free 1 866 426-1120 or
To You | Click www.ibm.com/intellistation/M394

to buy direct, locate an IBM reseller or for more information.

l: NavCode™ Get the latest pricing and information fast. Use NavCode on the phone or on the Web

Looking for Microsoft® Office XP” or 2000 Small Business on the IBM PCs use genuine Microsoft® Windows®
system you want? Simply contact us to order it at an additional cost. www.microsoft.com/piracy/howtotell

For non-1BM software, applicable third-party licenses may apply. Warranty, service and support for non-IBM products, if any, are provided by third parties, not IBM. IBM makes no representations or warranties regarding non-IBM products. *Standard
Performance Evaluation Corp., July 2000, March 2001 and August 2001. *GB = 1,000,000,000 bytes when referring to storage capacity; accessible capacity is less. ‘CD and DVD drives list maximum rates; rates are variable and are often less than the
maximum. *For a copy of IBMs Statement of Limited Warranty, call 1 800 772-2227. Telephone support may be subject to additional charges. For onsite labor, IBM will attempt to diagnose and resolve the problem remotely before sending a technician
Prices do not include tax or shipping and are subject to change without notice. Reseller prices may vary. “Certain Microsoft® software produci(s) included with this computer may use technological measures for copy protection. IN SUCH EVENT, YOU
WILL NOT BE ABLE TO USE THE PRODUCT IF YOU DO NOT FULLY COMPLY WITH THE PRODUCT ACTIVATION PROCEDURES. Product activation procedures and Microsoft's privacy policy will be detailed during initial taunch of the product, or
upon certain reinstallations of the software product(s) or reconfigurations of the computer, and may be completed by Internet or telephone (toll charges may apply). All offers subject to availability. IBM reserves the right to alter product off
specifications at any time, without notice. IBM cannot be responsible for pholographic or typographic errors. IBM makes no representations or warranties regarding third-party products or services. All IBM product names are registered n,,(ymnk\ or
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