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“Nothing compares to
LabVIEW and computer-
based measurement
and automation in
helping MicroCraft
build flexible,
customizable test

Increase your test productivity
by 10X with easy-to-use , AR f
National Instruments LabVIEW™. B Ao = _Stems ik ’esi
With tight integration to hundreds of test Sy ; et
instruments, you can quickly build test programs ‘ Stanley Craft
using intuitive LabVIEW graphical programming. e
With the optimized execution performance in LabVIEW, you

can increase your development productivity without sacrificing

valuable test performance.

To increase your test
productivity by 10X, call
today for your FREE
LabVIEW Productivity

‘7 NAT'ONAI. ] Test Package!
INSTRUMENTS

[ |
oA (800) 452-6914 Y2K
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Really fast printing. (As in six times faster.)

Introducing the HP DesignJet 1000 Series printers. Six times faster than our 700 Series.

Pure Speed: HP's new DesignJet 1050C and 1055CM large-format printers. With JetExpress technology, 300-ft.

paper rolls, a bigger printhead and stringent HP quality standards, you'll be able to crank out print after print at speeds

up to six times faster than our 700 Series printers. And remember, HP inks and printing materials provide the highest

quality results. To contact one of our expert VIP resellers, call 800-851-1170 ext. 4098. Or visit us at www.hp.com/info/4098.
/A packaro

[ Expanding Possibilities |

To find out how to trade in your old large-format printers, call 800-851-1170.
© 1999 Hewlett-Packard Company. Prints D-size color line drawing in 45 seconds in Draft mode, on bond media. Actual print times vary with files. In Canada, call 1-800-387-3867. Dept. 316
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with dependability and integration that only Mathematica can provide

WOLFRAM C(heck out Mathematica 4 and see the beginning of gigaNumerics™
RESEARCH www.wolfram.com/mathematicad/nth or 1-800-WOLFRAM

Wolfram Research, Inc.: www.wolfram.com; info@wolfram.com; +1-217-398-0700 Sales inquiries outside the U.S. and Canada:
Wolfram Research Europe Ltd.: www.wolfram co.uk; info@wolfram.co.uk; +44-(0)1993-883400 www.wolfram.com/intdealers
Wolfram Research Asia Ltd.: www.wolfram.co.jp; info@wolfram.co.jp; +81-{0)3-5276-0506 Al Mothematico products ore ovailable for Microsoft Windows, Macintosh, and

© 1999 Wollzm kesenrch Inc Methemstico is ¢ registered irodemark ond pipoNumerics is ¢ trademark of Wollrom Research lnc Mothemetics it not associsted with Methematico Policy Research, Inc or MathTach, lnc most Unix
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1-800-344-453

Fax218-68133800wwwdgﬂeycdn o

701 Brooks Ave. South
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COME SEE US AT SEMICON WEST

BOOTH #6244.

Or outside it.

Gas Distribution Plates
Vespel® inserts for gas distribution plates allow manufacturers
to reduce contamination in their processing chambers. These
Vespel® inserts protect and cover vulnerable
anodized areas of the plate. Manufacturers
have found that plates with Vespel® last up
to seven times longer than plates made
without them.

Quartz Replacement

In a variety of semiconductor applications, Vespel® has several
advantages over quartz. It minimizes particles =
in the etching process and virtually eliminates

deposition problems in-chamber. In many

processes, Vespel® has improved etch uniformity.

Life Enhancement

In actual applications, Vespel® parts have lasted up to three
times longer than standard polyimides, because they withstand
harsh chemicals and plasma environments. They resist wear
from excessive handling and repeated cleanings. And they
maintain stability under extremely high temperatures. For
semiconductor manufacturers, Vespel® can be the ideal material
to increase component life in a variety of areas, such as chamber
liner inserts, gas distribution plate inserts, RF insulator parts,
edge and focus rings, shield rings, Iift pins, and screw caps.

Contamination Reduction

Compared to other polymers, Vespel® components are exception-
ally clean. They also offer enhanced plasma resistance. And
because Vespel® parts have very low thermal conductivity,
they don't collect deposits as readily as other

Jp—
== materials, which increases cleanliness inside
Q semiconductor processing chambers.

Wafer Clamping Rings

Over the years, Vespel® has been the proven
material in wafer clamping rings. In oxide
etching, for instance, they withstand extremely

aggressive conditions. And can maintain strength and
resilience at operating temperatures up to 550°F (280°C).
Vespel® wafer clamping rings also offer greater toughness,
which prevents fracturing, which can occur with quartz.

Cost Reduction

To reduce the cost of ownership, more and more semi-
conductor manufacturers are turning to Vespel®. After all,
they're discovering that, over time, the performance of Vespel®
components leads to higher production yield and less
downtime. That's because Vespel s* exceptional cleanliness,
chemical resistance, durability, and low wear — even in the
most extreme conditions — can maximize the life of the
product as well as bottom-line savings.

QUPIND

Vespel

Only by DuPont

For additional information, visit
our website at www.dupont.com/
enggpolymers/americas/vespel.
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with Kinematic Elements

Dynamic stresses are shown on the SN S e .
spring. Other suspension components are RSN T See Dynamic
modeled with a damper element and kine- FaRRY Vuw ; Stresses During
matic elements for faster processing. - the Event at o

"o Www.algor.com

o gl &
Original CAD Solid Model
from SolidWorks.

CAD Solid Model Assemblies to Mechanical Event Simulations
and Faster Stress Analyses with Algor’s New Kinematic Elements

Algor's Release 12 introduces 2- and 3-D kinematic elements, which produce massive speed gains in processing for a
Mechanical Event Simulation or static stress analysis. Kinematic elements can be used in place of regular (flexible) ele-
ments when an area of the model is relatively rigid when compared with regions of stress interest. Kinematic elements
can be constrained or loaded with force, traction, pressure or gravity. Because these elements have mass and can trans-
mit forces, they can produce motion and stress in flexible elements. Engineers, therefore, can import CAD solid models
or assemblies and specify which parts are to be modeled as kinematic or flexible elements, as appropriate. This means
that for the first time engineers can run a virtual experiment on complete CAD solid models or assemblies using
Mechanical Event Simulation on desktop computers.
Kinematic elements can interact with impact walls and other parts of an assembly
made of kinematic or other element types. Engineers can set up test runs of Download and try a FREE
Mechanical Event Simulations by modeling the entire assembly with kinematic ele- RSulE-RINERGGINEETELNC
ments and processing for motion only. This means the engineer can study the motion [JRaUsIEENCEREN A TS
of the event to see if it works prior to adding regular (flexible) elements for the detailed U RN I hITee RSV
stress analysis. Simulation at:
Kinematic elements can dramatically speed up processing runs for regular linear WWW.OlgOI’.COI”ﬂ
static stress analysis when significant parts of the model are relatively rigid.
E-Get a FREE demo video and CD-ROM from Algor. . o -E ‘ HL ED R
Complete this form and fax it to: +1 (412) 967-2781. +1 (412) 967-2700 |
I

When the Engineering
Has to be Right

NG e SRR
: 'Algor. Inc.
150 Beta Drive, Pittsburgh, PA 15238-2932 US
r
:Add ess | Phone: +1 (412) 967-2700
: g Fax: +1 (41 -2781
:Cny State/Prov Country. Zip/Postal Code : ci’,‘,,gm.‘a +21) 376174,2224,0344
I | Europe (UK): +44 (1784) 442 246
(kine-us) } E-mail: info@algor.com
4 Web: www.algor.com
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PROD T OF THE MONTH

Endevco’s OASIS 2000 sensor
interface system combines
hardware options and
application software.

16

Sensors Expo, held in May in Baltimore, was the
occasion for several new product introductions,
including our Product of the Month, the OASIS
2000 sensor interface system from Endevco Corp.,
San Juan Capistrano, CA. The computer-controlled
measurement instrumentation front-end provides
users with an interface to a data acquisition system
for a variety of sensors, including strain gauges,
piezoelectric pressure sensors, and accelerometers.
For more information on OASIS 2000, see UpFront
on page 16.

(Image courtesy of Endevco Corp.)

Permissions: Authorization to photocopy items for internal or personal use, or the internal or
personal use of specific clients, is granted by Associated Business Publications, provided that
the flat fee of $3.00 per copy be paid directly to the Copyright Clearance Center (222 Rose
Wood Dr., Danvers, MA 01923). For those organizations that have been granted a photocopy
license by CCC, a separate system of payment has been arranged. The fee code for users of the
Iransactional Reporting Service is: ISSN 0145-319X194 §3.00+ .00
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We Build

Your job is to solve
problems, not create
them. That’s why it's
crucial to select the
appropriate slide for
your projects. Not
just any slide,
Accuride slides.

. DUrable ball bearing
LR slides that set the
standard for smooth,
precise movement
and innovative design.

As the world’s largest manufacturer of
precision ball bearing slides, Accuride
has the right solution for virtually any
project. Whether you’re working on
industrial storage, data processing or
specialized mechanical design

iz

service pays

We Build More than

Precision Slides.
Solutions.

applications, you can count on
Accuride for every size, mounting
option and load rating you’ll ever need.

Model 9301 is a classic example. This
heavy duty, full extension slide has a
500-pound load rating and is available
in lengths up to 60 inches long. Of
course, it’s just one of many solutions
Accuride provides.

N I
e dCCess 1S Re)

Call 562.903.0200 now for your solution.

—Aeccuride

Accuride International Inc.
12311 Shoemaker Avenue = Santa Fe Springs, CA 90670
562.903.0200 = fax: 562.902.0208
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what's a VISUALIZE?
The ULTIMATE Design Machine

Wiih @t -8 il vas chkasmeg ?

VISUALIZE the power and performance
of our new machines for both UNIX and Windows NT.

www.hp.com/info/visntb

Sign up for our FREE “VISUALIZE the Power” CD at our web site.
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NASA NASA'’s R&D efforts produce a robust supply of promising technologies with applications in many
4 industries. A key mechanism in identifying commercial applications for this technology is NASA’s
Commercial national network of commercial technology organizations. The network includes ten NASA field cen-
Technology ters, six Regional Technology Transfer Centers (RTTCs), the National Technology Transfer Center
Team (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’s Technology Sources NASA Program Offices

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

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

m Research Godﬂnﬂnw c.::m mm Space mmw Hmlﬂ wam business units is: NASA Headquarters,
' .

Selected techno-  Selected techno-  Selected techno-  Selected techno-  Selected techno- 300 E St. SW, Washington, DC 20546.
logical strengths: logical strengths: logical strengths: logical strengths: logical strengths:
Fluid Dynamics;  Earth and Atificial Aerodynamics;  Materials; e S e
Life Sciences; Planetary Intelligence Flight Systems; Manufacturing; innovation Research (Code R)
Earth and Science and Human Materials; e Program (SBIR) & (202) 358-4711
Atmospheric Missions; LIDAR; ~ Computer Structures; Evaluation; Small Busi oh i
Sciences; Cryogenic Interface; Sensors; Biotechnology; all Business g_johnson@aeromail.
Information, Systems; Life Sciences: Measurements; Space Technology Transfer hq.nasa.gov
Communications,  Tracking; Human Space Information Propulsion; Program (STTR) Bill Smith
and Intelligent Telemetry; Flight Operations;  Sciences. Controls and (202) 358-4652 Ofice of Space Sciences
Systems; Command. Avionics; Sensors;  Samuel A. Morello  Dynamics; cray@mail.hq. (Code S)
Human Factors. George Alcorn Communications.  (757) 864-6005 Structures; rasagov (202) 358-2473
Carolina Blake (301) 286-5810 Hank Davis s.a.morello@ Microgravity g 22 A
(650) 604-0893 galcom@gsfc. (281) 483-0474 larc.nasa.gov Processing. Dr. Robert Norwood Sk o 3
cblake@mail. nasa.gov hdavis@gp101.jsc. Sally Little Oitice of Abncitics aid o
arc.nasa.gov nasa.gov (256) 544-4266 T Roger Crouch

Jet Propulsion John H. Glenn sally.little@msfc. ?p ey nmn:;' Office of Microgravity
Dryden Flight Laboratory Kennedy Space Research Center nasa.gov schina Science Applications
Research Center Selected techno-  Center at Lewis Field (209) 358-320 (Code U)
Selected techno-  logical strengths:  Selected techno-  Selécted techno- morwood@mail.hq. (202) 358-0689
logical strengths: ~ Near/Deep- logical strengths:  0gical strengths:  Stennis Space pa— rcrouch@haq.nasa.gov
Aerodynamics; Space Mission Environmental ACZOPTOP}JCLSLPN g:'ﬂ::ted o
Aeronautics ineering; Monitoring; mmunications; echno- -
Flight Testing; hEAriErospaogcmﬁ: Sensors; Gomosion  ENeray logical strengths: 3%“3.“::"&3?21 Flight W&'ﬁi‘fﬁ to
Aoprorioion:. . Spece Protection; e i (Code MP) Planet Earth
Flight Systems; Communications;  Bio-Sciences; ?ggperature ?ystt/ehrﬁﬂs: N (202) 358-1401 (Code Y)
Thermal Testing; Information Process Modeling: est/Monitoring; :
Integrated 3 Systems; ey Plaming,'"g' Materials Remote Sensing; /muicahy@mail. (202) 358-0706
Systems Test Remote Sensing;  Control: Research. Nonintrusive e gpaules@mipe.hq.
and Validation. Robotics. Meteorology. Larry Viterna Instrumentation. nasa.gov
Lee Duke Merle McKenzie ~ Gale Allen (C?t ;‘g 433-3484 ;gg(a )Sggépwzg
805) 258-3802 (818) 354-2577 (407) 867-6626 3
A merle.mckenzie@  galeallen-1@ gre.nasa.gov ksharp@ NASA's Business Facilitators
nasa.gov ccmail jol.nasa.gov  ksc.nasa.gov ssc.nasa.gov

NASA-Sponsored Commercial Technology Organizations

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

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

Technology Transfer Center nearest you, call (800) 472-6785.

Joseph Allen Dr. William Gasko Gary Sera Chris Coburn Tone E o & i
National Technology Center for Technology Mid-Continent Great Lakes Industrial If:;::;:‘:;: e oo ::;::.::::;':;I:gzn
Transfer Center Commercialization Technology Transfer Technology Transfer Cleveland. OH Contas
(800) 678-6882 Massachusetts Center Center 16) 58 3 San c

Technology Park Texas A&M University Battelle Memorial (216) 586-3888 Jose, CA

(508) 870-0042 (409) 845-8762 Institute (408) 557-6700
Ken Dozier (440) 734-0094 B. Greg Hinkebein
Far-West Technology J. Ronald Thornton Lani S. Hummel Mississippi Enterprise ~ Marty Kaszubowski
Transfer Center Southern Technology Mid-Atlantic Technology for Technology Hampton Roads
University of Southern  Applications Center Applications Center Stennis Space Technology Incubator
California University of Florida University of Pittsburgh Center, MS (Langley Research
(213) 743-2353 (352) 294-7822 (412) 383-2500 (800) 746-4699 Center)

Hampton, VA

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.

(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.
14
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adapts the accordlon-like corrugations of spacesuit joints to a ski boot
to allow precision skiing and greater flexibility without distortion.
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A few other products that have benefited from NASA technology:
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way to clean and
protect fishing
rods from rust
and corrosion.
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HERE.

Call us for a free search
of NASA echnology that

may help your company’s
bottom line.

NASA has partnered
with thousands of
companies to help
them develop all
sorts of new products.
You too can tap into
the most cutting-edge
technology ever
developed. Visit our
Web site or call the
National Technology
Transfer Center.,

1-800/878-6882
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pFront

PROD

ndevco

Corp.,

San Juan

Capistrano,
CA, has intro-
duced the OASIS
2000 sensor
interface system,
a computer-con-
trolled, multi-chan-
nel measurement instru-
mentation system that provides
an interface to a data acquisi-
tion system for a variety of sen-
sors, including strain gauges,

pressure sensors, and accelerometers. The system is comprised of
the Models 428, 433, 436, and 482 cards, all of which mount into
a 16-slot Model 4990 EIA 19" rack. The Model 428 is a 2-channel

piezoelectric/ISOTRON® card; the 433 is a 3-channel piezoelec-

tric/ISOTRON?® card; the 436 is a 3-channel DC differential card;

and the 482 is an 8-channel SmartModal™ card. Windows
95/98/NT system software features a graphical user interface to
record system configurations, and built-in error checking for
duplicate entries.

For More Information Circle No. 777

What's New On-Line

he NASA Tech Briefs web site — www.nasatech.com —
has undergone some major changes, many of which
were suggested by our readers. We've been listening, and
here’s how we’ve made the site more user-friendly:
* There’s now an easy way to locate a tech brief you may
have missed in the magazine. Tech briefs published
during the past year are now searchable by category. Go
to “Online Tech Briefs,” find the category of the brief
you're looking for, and click on the title.
From there, you can link directly to the Technical
Support Package (TSP) without having to go back to
the home page. At the end of the brief, you'll see a link
back to the TSP.
While you're searching for information in a specific
brief category, you can also search for parts in that cat-
egory. Go to “Online Tech Briefs,” select a category,
and at the bottom of the page, you'll find a link to
GlobalSpec.com, where you can search for available
parts in the category you choose.
With just a click of your mouse, you can now search the
entire web site by key word to find news stories, product
announcements, tech briefs, and Technical Support
Packages. Click on the “Search” button on the home
page, and enter your search term.
Finally, the web site has been graphically redesigned to
make it easier to navigate and find what you need. Let
us know how you like it.

E\JASA and SGI Take Control

n order to fight the growing number of airline accidents and
l reduce airport gridlock, SGI (Mountain View, CA) has
installed a high-performance Onyx2® workstation to power
what NASA says is the world’s first full-scale virtual reality air
traffic control tower. Located at NASA’s Ames Research Center
(Moffett Field, CA), NASA’s virtual tower is an accurate
approximation of real air traffic control towers found in
America’s largest airports, including Chicago’s O’Hare,
Dallas/Fort Worth, and Atlanta’s Hartsfield.

“With runway accidents growing 15 percent a year and pas-
senger traffic expected to double by 2015, this facility allows
airports to widen the safety envelope and push the capacity
envelope,” said Yuri Gawdiak, project manager for NASA's
Aviation Safety Program. “Controllers, pilots, and airline oper-
ators can test air and runway scenarios without the risks of try-
ing it live.”

The two-story, 5,130-square-foot facility uses the SGI work-
station to process 3D graphics, imaging, and video data in
real time. Using data sources such as satellite imagery, digi-
tized photographs, and architectural data, the system can
portray any airport in the world in realistic, 360-degree, high-
resolution virtual reality through the tower’s 12 tempered-
glass windows.

NASA's virtual airport tower allows air traffic controllers to
move around as they would in a real tower. Computer-generat-
ed images simulate weather conditions, seasons, time of day,
and the movement of up to 200 aircraft and ground vehicles.
The top floor of the tower is a 24-foot diameter tower cab that
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supports 12 air traffic control positions. The lower floor can
house up to 8 ramp control and airport operators, and up to
13 “virtual” pilots to support the airport simulation.

“We can determine if changing traffic patterns in arrival and
departure corridors under certain weather conditions could
increase safety,” said Nancy Dorighi, deputy project manager
for the virtual airport tower at NASA. “We can also use the sim-
ulator’s panoramic IMAX® theaterstyle view of airport terrain
to optimize the deployment of emergency vehicles and com-
munications systems.”

For more information on the virtual airport tower, visit the web site

at: hitp://sdtf.arc.nasa.gov/sdtf
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NEW

DATA ACQUISITION
TOOLBOX

NOW AVAILABLE

Now you can
acquire data directly
into MATLAB.

’I;]e new MATLAB® Data Acquisition Toolbox makes it easy to acquire data directly into
MATLAB. This new toolbox allows you to communicate
with a variety of data acquisition devices, including

plug-in boards from National Instruments, Hewlett Packard

VXI hardware, and PC sound cards. Acquire, analyze,

The new MarLAB Data Acquisition Toolbox ~ Visualize, and model from within the familiar, industry-
lets you read data directly from acquisition
hardware into MATLAB for analysis. standard MATLAB technical computing environment.

Act now. Get a free technical example, as well as complete product specifications.

prreatirs To get your free technical example call us now at 508-647-7000, or visit our

Web site at www.mathworks.com/ntba. MATLAB“

Mat1AB and its
add-on toolboxes
provide support for
data acquisition,
signal analysis, and

visualization.
The
MATH

Call 508-647-7000
or visit www.mathworks.com /ntha

We have a worldwide network of international representatives.
Visit our Web site at www.mathworks.com/eur for more information.
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Data Acquisition &
Control Made
Easy

3-Step System

| Step #1

Select Boards To Perform
Your Application:

Style #A
TMCPort

Mezzanine
(Up To 16 Bds.)

[ R 3

Connect PC's Parallel Port
Cable To LPTek's
Interface Bd.

LP

1100 Shames Drive
Westbury, NY 11590-1746 USA
Tel #: 516-333-8820
Fax #: 516-333-8814

1;k Corp. m

1/0 instr

E-mail: sales@lptek.com

www.|ptek.com

For More Information Circle No. 403

Reader Forum

Reader Forum is devoted to the thoughts, concerns, questions, and comments

of our readers. If you have a comment, a question regarding a specific technical

ter to the address below.

problem, or an answer to a question that appeared in a recent issue, send your let-

| often see supplements in NASA
Tech Briefs focusing on photonics and
electronics. | do not receive the supple-
ments in my issue. How can | get them?

D.L. Sivco
Bell Labs Lucent Technologies
New Providence, NJ

(Editor’s Note: We publish, as part of
NASA Tech Briefs, market focus supple-
ments called Photonics Tech Briefs and
Electronics Tech Briefs, both of which
are distributed to readers who indicate
on their subscription forms that they are
involved in those industries. However,
now you can access these two supple-
ments on-line at the following web sites:
ptbmagazine.com for Photonics Tech
Briefs, etbmagazine.com for Electron-
ics Tech Briefs.)

Your April issue featured a tech brief
entitled, “Liquid-Circulation System
Keeps Aircrew Members Cool” (DRC-98-
86, p. 41) from Dryden Flight Research
Center. | found this technology quite
interesting. My son was a Dallas police
officer for 13 years. He would start a shift
in comfort, wearing a bulletproof vest in
an air-conditioned car. After answering a
few calls, however, the bulletproof vest
would cause him to become hot and
sweaty, or wet and clammy. NASA
Dryden could get a faster and more thor-
ough evaluation of their system if it were
installed on a trial group of police officers
anywhere in the “Sun Belt.” They would
also need some sort of liner that would
wick away the moisture from the offi-

cers’ bodies. If mass-producing such a
system would make it economical for
police forces, it would create a far larger
market than the military.

Gene Trower
O’Fallon, MO

The use of a self-calibrated, multi-
function sensor can reduce significantly
the production and maintenance costs
of engineering systems. For example, a
microprocessor-based sensor that uses
the same probe, but different software,
to detect ice on a surface, measure fuel
level, detect viscosity degradation, and
measure acidity of hydraulic lines, will
reduce the costs of producing and
maintaining  fuel, de-icing, and
hydraulic systems. Our firm has devel-
oped a proof-of-concept for such a sen-
sor, and we are looking for sources to
produce and market the sensor. Any
help would be appreciated.

Dr. Josef Maatuk
Max Em Engineering
Los Angeles, CA
310-652-1434

| am interested in purchasing a
small sheet of tungsten for an enam-
eling kiln. | own a wholesale/manufac-
turing jewelry shop, and this would be
helpful since enamel does not stick to
tungsten. Any information on where
to purchase tungsten sheet would be
appreciated.

Mark Kane
mkane@swbell.net

Post your letters 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), address,

and phone number or e-mail address.

www.nasatech.com
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"DC/DC Converters

for Space Applications

]
|
|
.’

Interpoint — we've been building
DC/DC converters for 29 years.

¢ Industry leader

 Program Experience:

Space Station Freedom
Space Shuttle

MIR Space Station
Hubble Telescope

and more

« ISO 9000 facility

» Class K, MIL-PRF-
38534 facility
A

Converter Power 3.3,5, 12 or 15 single 1.460 x 1.130 x 0.330 Class H* or K* Inhibit
SMHF 15 Watts 12 or 15 dual (37.08 x 28.70 x 8.38) Rad hard - 3 levels Synchronization
Flanged (shown)
2.005 x 1.130 x 0.330
(50.93 x 28.70 x 8.38)
Converter Power 5, 12 or 15 single 1.075x 10.75 x 0.270 Class H* or K* Inhibit
SMSA 5 Watts 12 or 15 dual (27.31 x 27.31 x 6.86) Rad hard - 3 levels
Filter Throughput 2.110 x 1.115 x 0.400 Class H* or K* Attenuates
SFMC Current (53.59 x 28.32 x 10.16) Rad hard - 2 levels SMHF and SMSA
2.7 Amps to MIL-STD-461C
Fanged (shown) CEO03 spec.
2.910 x 1,115 x 0.400
(73.91 x 28.32 x 10.16)
* Por MIL-PRF-38534 s

www.interpoint.com/tha

Ask for your free space brochure or a complete catalog.

North America

e-mail: power@intp.com
800-822-8782

(fax: 425-882-1990)
Redmond, Washington, USA

'CRANE

For More Information Circle No. 575

International

e-mail: poweruk@intp.com
+44-1252-815511

(fax: +44-1252-815577)
Heet, Hampshire, UK

interpoint

A CRANE CO. COMPANY



inreview

High-End Stats in a Friendly Package

Statistica 5.5

Steven S. Ross

tatistica, the high-end statistics
Spackage from StatSoft, has long
been known for its clean interface
and its impressive graphics output. The

1999 update, Version 5.5, offers more of

the same, along with better file-handling
capabilities (even HTML output) and
new products for industrial settings, es-
pecially industrial quality control.

But first, a question: Does the typical
engineer need a super-high-end package

good package and stick with it. My cur-
rent enduring friendships are with Pin-
point (an old survey program from
Longman’s Publishing), SPSS 6.0 (yes,
SPSS is up to version 9, but who'’s count-
ing?), and statistical routines I've written
for use inside spreadsheets.

Could T come up to speed quickly
enough with Statistica to use it for this
project? And had my data been collected
in a way that Statistica could handle?

First, I had to normalize
the coding by ten different
people — nine students and
myself. Each had coded at
least 100 articles. The coding
questions started very specific
and ended with a general
“how would you rate the arti-

S -y

e

other histogram schemes, such as the Weibull.

such as Statistica, Systat, or SAS? It de-
pends on how you work. The review copy
came just as I was getting ready to analyze
data from a big project for the National
Council on Aging (NCOA). NCOA wants
to know why older women fear breast
cancer far more than heart disease, even
though heart disease is three times more
likely to kill them. To help answer that
question, I had built a database of 11,500
articles and had hired students to con-
tent-code 1,300 of them. The result: Two
large data sets. The bigger one, consist-
ing of all the articles, included publica-
tion date, type of publication, word
count, and disease discussed (breast and
lung cancer, heart disease, osteoporosis,

Alzheimer’s). The smaller data set, of

coded articles, included that information
plus answers to six sets of questions.
This study, and most engineering
studies as well, requires only basic statis-
tical functions — crosstabs, ANOVA, his-
tograms, and maybe a regression or two.
And like most people, I tend to find a

20

Even the simple tasks are easier with Statistica. Here, a normal
histogram is plotted. In the second version (right), the program
was told to optimize the case intervals. We could have used

cle on a scale of 0 to 10” ques-
tion. A quick check of the av-
erage answers showed surpris-
ingly small deviation from the
average of all coders. The
coder-to-coder averages were
off by no more than about
two points on the scale. I
wanted to adjust each coder’s
scores by adding or subtract-
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Statistica is famous for gorgeous contour plots — a common

sight in journal articles.

ing an integer to get close to the average.
Could T do that transform “legally?”
Would I have to use fractional adjustment
values? Pinpoint offers no help here.
SPSS 6.0 was confusing.

Searching Statistica for tests I rarely or
never use let me check my methods with
ease. My transform would work as long as |
stayed away from doing any regression

www.nasatech.com

analysis on this question. The sophistica-
tion of high-end stats packages does count!

Statistica also can convert numeric
fields to character fields, if you haven’t
figured out how to do that in your raw
data. (My raw data was in Excel 97, which
would normally treat the field as nu-
meric. The Excel trick, which you don’t
need with Statistica: Save as a comma-
separated variable file, with a blank row
as the first record of “live” data.)

The accumulation of these tricks
makes it tough to contemplate changing
statistical software. But it is clear to me
that I want to get to know Statistica bet-
ter. A lot better. I have a new friend.

What about you? The full package goes
for $1,095. But you may want to spend your
money a different way. There’s a “Quick
Statistica” version with all basic statistical
methods and more, along with all the great
graph options of the full package. It’s only
$495. Then go for the Process Analysis or
Design of Experiments add-on ($495
each) to get as much industrial statistics as
most people need. There’s also a Quality
Control Charts free-standing program that
works with Statistica or the add-ons (but
doesn’t require them) for $695. Have trou-
ble designing experiments in the
first place? StatSoft offers a free-
standing Power Analysis package
for $495. There are also enter-
prise-wide solutions for process
control and “mining” old data. A
development library comes with
the full program. Use it to build
your own functions for special-
ized tasks in Visual C++, Visual
BASIC, FORTRAN, or Statistica
BASIC.

You can reach StatSoft at 2300
E. 14th Street, Tulsa, OK 74104;
Tel: 918-749-1119; Fax: 918-749-
2217; wwuw.statsoft.com.

Steven S. Ross is associate
professor of journalism at Co-
lumbia University, New York, NY.
He has authored three com-
mercial software packages, in-
cluding a units conversion pro-
gram and an engineering calcu-
lations program.
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The Nokia*5100 |

Gone at fast: the lackluster days of the
black mobile phone. Enter Nokia's splashy
new 5100 series, whose changeable thin-wall
covers shout with irresistible iridescence
The plastic? CYCOLOY*® resin from GE

Everyone wants what nobody saw coming. That’s why

you can’t just break the mold. You have to shatter it-
with fresh ideas that drive out costs, that ignite colossal
process improvements, that boldly move new products to
market faster than ever before. This is the curve that can
become your edge. And with more resources and resins
than any plastic supplier on Earth, we can’t wait to help
you sharpen yours. E-mail web.feedback@gep.ge.com.
Visit www.geplastics.com/nokia. Or call us for more
information at 1-800-845-0600.

GE Plastics

We bf/ng gOOd th/ngS tO Ilfe Nokia and the Nokia 5100 series phone are trademarks of Nokia Corporation and/or its affiliates

CYCOLOY® is & registered trademark of General Electric Company
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SIGGRAPH 99:
Connecting
With Technology

T he Los Angeles Convention Center will be home to SIGGRAPH 99, the 26th International Conference

on Computer Graphics and Interactive Techniques, from August 8-13. Technologies that enabled some
of the most significant achievements of the century — including the World Wide Web, advanced
telecommunications, medical imaging, engineering design tools, and virtual reality — will be on display
at the SIGGRAPH 99 Exhibition, which runs from August 10-12.

In addition to the hundreds of companies that will be exhibiting innovative computer graphics and
interactive technologies — some of which are described on the following pages — SIGGRAPH 99 will feature
a comprehensive conference program covering tracks such as Modeling, Rendering, and Interactive
Techniques. For more information on SIGGRAPH 99, visit the web site at www.siggraph.org/s99/.

Booth 1101

PHANTOM Desktop technology from Sens-
Able Technologies, Cambridge, MA, allows
engineers and other 3D professionals to utilize
the power of touch to shape their designs and in-
teract with. 3D digital data in applications such
as product visualization and simulation, molecu-
lar modeling, and seis-
mic data analysis. Cur-
rently available for Win-
dows NT and SGI work-
stations, the PHANTOM

Booth 403

Interactive Data language (5% 4
(IDL) data analysis and visual- [l 1
ization software from Re- ||
search Systems, Boulder, CO,
allows users to analyze data
from tests, experiments, or im- ¥
ages, as well as to write ap- | f.
plications for others to use. ==

Features include oblecv-onented programming,
advanced image processing, infteractive 2D and
3D graphics, volume visualization, integrated
mathematics and statistics, flexible data 1/O, a
cross-platform GUI toolkit, and program linking
tools. Circle No. 755

Booth 2361

Solid Modeling Solutions, Bellevue, WA, in con-
junction with HarmonyWare, offers IGES/SMLib™
translation software for translating IGES data formats
into and out of SMLib. It al-

Award winni lows reading and writing of
WG IGES files, interfacing with

™ the geometry kernel of

(R by SMLib. The software is

S lb suited for use in CAD appli-
cations. Circle No. 758

Soby

Top 10 Software of 1998

re
(]

www.nasatech.com

Desktop device features
ergonomic engineering,
a parallel port interface
for ease of installation,
and a compact footprint.

Circle No. 764

Booth 937

3Scan™ version 1.0 3D object scanner from
Geometrix, Santa Clara, CA, enables users to gen-
erate fully textured 3D models of objects in minutes.
It does not require users fo stitch together textures
and geometry obtained from multiple scans to re-
construct the complete object. The scanner replaces
proprietary scanning hardware with a computer-con-
trolled digital camera that takes multiple images of
an object as it rotates on a turntable. From the im-
ages, the system software extracts the complete 3D
geometry of the object and creates textures that are
mapped onto the geometry. The resulting model can
be output in a variety of file formats. circle No. 757
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Booth 501

3D Systems Corp., Valen- Booth 1936
cia, CA, has introduced the Charles River Media, Rockland,
ThermoJet Solid Obiject MA, publishes books and software
Printer, a parts printer that tools for computing professionals.
turns computer images into Titles include “Form-Z Modeling for
physical 3D objects. Users Digital Visual Effects and Animo-
creating mechanical parts tion” by David Rindner. The form-Z
with CAD software can modeling software has a full range
send the file to the printer of surface and solid modeling co-
over an ordinary office net- pabilifies. The book covers all topics
work. Within hours, the printer produces a sample in a plas- of design, including production
ticlike material that the designer can evaluate. The system workflow, layering strategies, sur-
also enables users to detect laws immediately. Files can be face constructions, character model-
sent over any network, including the Internet, making the ma- ing, and integration of form-Z with
chine a 3D “fax” to send models anywhere. Circle No. 759 other environments. A companion

Booth 2211

The VIVID 700 non-contact 3D
portable color digitizing system
from Minolta Corp., Ramsey, NJ,
converts objects into 3D coordi-
nates and color texture data for
input into a workstation. Designed
for computer graphics, virtual real-
ity, industrial design, and rapid pro-
totyping, the system eliminates the
need for tape and pen-ype sensors
when digitizing objects. 3D data
can be acquired in the same way as
when photographing an object.
Zoom and autofocus functions can
be used to define the target object.
Software included with the system
enables users to select specific
points on the target object to be
viewed, modified, modeled, or
scaled. The system segments an ob-
ject into 200 x 200 range points
and into a 400 x 400-point color
image in 0.6 second. An ATA-PC
card enables the system to operate
without a workstation. Circle No. 760

NASA Tech Briefs, July 1999

CD-ROM includes demos of form-Z,
RenderZone, and other related soft-
ware. Tutorials and examples guide
users through fine points of form-Z in
order to maximize the capabilities
of the software. circle No. 763

Booth 2258

Western Scientific, San Diego,
CA, offers the InFusionX3 work-
stoiion/server that features up to
four Pentium Il Xeon processors,
and the ability to run Red Hat
Linux, Windows NT, and Win-
dows 98 on one machine. Also
available will be the Tempest-
RAID, a RAID solution for users re-
quiring speed and fault tolerance
in a compact, desktop RAID sys-
tem. Circle No. 761

Booth 2434

ShadowBox PC-based auto-
matic 3D scanner from CamSys,
Troy, NY, uses natural light, a
CCD camera, and a motor-
ized turntable to generate fully
textured 3D models from physi-
cal objects. The system features
accuracy of 10-50 microns, and
generates surfaces using propri-
etory technology. Object scanning typically is completed within 15 to 60

nds, and e surface is generated within 20 seconds fo two minutes,
dependmg on resolution and details desired. The scanner features trian-
gle decimation capabilities for manipulation of the final surface display.
Data can be exported directly to applications such as Windows,
Alias| Wavefront, and 3D StudioMAX. Objects as small as one cubic cen-
timeter or as large as 50 centimeters in diameter can be modeled within
system tolerances. Circle No. 762
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Booth 1910

Xenofex 1.0 special effects software from Alien Skin
Software, Raleigh, NC, includes 16 special effects for
use with Photoshop and other graphics programs. The
software allows users to create realistic natural phe-
nomena, and features distortion filters such as Flag,
which provides realistic 3D rendering of rippling
surfaces. Also in-
cluded are effects
such as Rounded
Rectangle and
Stamper. A user-
friendly interface
and 160 presets are
included.

Circle No. 776

Advanced rapid prototyping and manufacturing solutions

Discaover the

ne Machine

that gives you

Multslale

Booth 529

FibreSTORE
RAID systems from
Ciprico, Plymouth,
MN, offer end-o-
end Fibre Channel
storage solutions,
combining the
company’s FibreSTORE JBOD disk arrays with single
or dual FibreSTORE RAID controllers. The system’s
100-MB-per-second host inferface provides maxi-
mum Fibre Channel bandwidth to support applica-
tions running under ordinary file systems. RAID sys-
tems encompassing from 5 to more than 100 disks
with multiple terabytes of storage capacity can be
created. Up to 16 independent five- or nine-disk stor-
age volumes can be defined within a single RAID
system. The systems include redundant drives, power
supplies, cooling fans, and controllers that can be
serviced without system interruption. The controllers
and disk enclosures feature local point-of-use dis-
plays, indicators, and keypads. circle No. 778

LUTIO

NEW

Functional Models Plastic Injection Molding
&P DuraForm™ PA: and DuraForm™ @ Copper Polyamide: composite
GF (glass-filled) durable short run mold inserts
engineering plastic models  gmpanidsteel*2.o: steel-bronze
* SOMOS® 201: TPE flexible, long run mold inserts
thermoplastic elastomer models

For More Information Circle No. 424

DTV

Metal Casting

« SandForm™ Si and Zr: foundry
sand cores and molds

« CastForm™ PS: expendable

All this. Only with DTM™.
Call us today.

investment casting patterns www.dtm-corp.com

* RapidSteel®2.0: limited run
pressure die casting mold inserts

gapore
phone: +65.434.5770 Fax: +65.434.5771

E-mail: marketing@dtm-corp.com
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HEWLETT ®
[é” PACKARD

“See your design ideas.
ofvscreen, in 3D, 0or infprint
withithe

Hewlett-Packard is unique in offering engineers
a complete design toolbox.

First, our technology leadership in both UNIX® and
Windows NT® systems means the ultimate in performance
at the best price. With HP, you also receive a smooth road
to compatibility with |A-64 architecture, the next generation
of computing that the HP-Intel® partnership is developing.

Adding to the mix are the immersive environments of HP's VISUALIZE
Center and Workgroup products, enabling teams of engineers to see
"\ - the design job in 3D and to collaborate early in the process when
flaws are easier and less costly to remedy.

Then, HP's DesignJet large-format printer enables you to output your
design with the highest quality available. From amazingly crisp, 600-dpi,
D-size drawings in less than a minute, to stunning, photo-quality, solid
modeling color images up to 54 inches wide, you have the ultimate
control over your printed output.

It all adds up to a complete toolbox of unbeatable solutions
from the leader in the design marketplace.

Register to win a FREE telescope or binoculars and we'll send you
HP's new Mechanical Design Power To VISUALIZE CD-ROM. To register and
receive your FREE CD, just go to www.hp.com/info/vis2ntb

HP
VISUALICE

WORKSTATIONS For More Information Circle No. 541

THE ULTIVIATE DESIGN MACHINE

Windows NT is a US. registered trademark of Microsoft Corporation. UNIX s a registered trademark in the United States
and other countries, icensed exclusively trough X/Open Company Limitad




@ Commercialization Opportunities

Suspension Devices for
Vibration Testing of Structures

A simple, inexpensive support includes
a noncircular cam, a torsion spring, and a
cable to replace more complex supports
used in vibration testing of space struc-
tures. Earlier supports did not present the
full dynamic conditions of outer space.
(See page 34.)

Seven-Element Circularly
Polarized Patch Antenna

Because of the recent allocation of com-
mercial communication frequencies around
2.4 GHz, the antenna developed originally
for this frequency for satellite communica-
tions may find applications in cellular phone
and mobile communication systems.
(See page 44.)

As You Know It

in the world of electronics, you just can’t be too
careful. One careless bump or scratch and that printed
circuit board is a goner. Protect your sensitive computer
chips with Glob Top, new from NuSil Technology.

Using our proprietary silicone formulation, Glob Top covers
and encapsulates chips, providing a remarkably effective
barrier against damage. Just a little Glob goes a long way
to give you across-the-board protection for cell phones,
computers and all other electrical equipment.

As a recognized leader in the engineering materials
industry, NuSil develops and manufactures a wide variety
of advanced silicone products for health care, aerospace
and high-tech applications. So, who better to protect
your delicate silicon world? For more information,
contact NuSil Technology today.

I

._\ I

CHNOLOGY

9001 Certified

For More Information Circle No. 404

(805) 684-8780
Fax (805) 566-9905
www.nusil.com

+33 (0)55931 4104
Fax +33 (0)5 59 31 41 05

Fabricating Diamond Membranes
Using Reactive-Ion Etching

An improved, faster process involves
chemical vapor deposition of diamond onto
a silicon substrate, followed by conventional
photolithography and subsequent reactive-
ion etching to remove part of the substrate.
(See page 48.)

Metal-Surfaced Ceramic
Insulating Blankets

Flexible thermal-insulation blankets
made of ceramic fibers can be pro-
tected against weather and handling by
attaching thin metal face sheets. The
metal sheets protect the ceramics
against flow-induced stresses and re-
duce aerodynamic drag.
(See page 49.)

Portable Device for Chemical

Fixation of a Biological Sample
The device is mechanically resilient,

small, and easy to use and is thus well

suited for field and laboratory.

(See page 55.)

Wicks for Initiating
Hydroponic Growth

A material developed for space suits is
found to be useful in making wicks to sup-
port seedlings and to carry water and nu-
trients to them during hydroponic growth.
Another promising application is in wick-
based evaporators and humidifiers.
(See page 55.)

MMIC Converters for K- and Ka-
Band Communications

Monolithic microwave integrated-circuit
(MMIC) frequency converters have been
developed for use in satellite- and ground-
based communications at frequencies
from about 18 to 30 GHz. These and simi-
lar converters are expected to be in big de-
mand in the next few years.
(See page 59.)

Determining Superconductor
Inhomogeneity at Room
Temperature

A new technique for determining in-
homogeneities in high-critical-tempera-
ture superconductors involves scanning
a small eddy-current probe over a flat
surface of the specimen at room temper-
ature while monitoring the inductance
of the probe. Earlier methods relied on
cryogenic apparatus.
(See page 63.)
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' KINGSTO
| STORAGE.
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- PROVEN IN NASA’S
TOUGHEST TESTS.

oS

THE NASA SpACE SHUTTLE USES KINGSTON’S
Data Express® removable drive enclosures in space

for the same reasons you can rely on them for
your mission-critical applications here on earth. Kingstons
Data Express delivers ultimate reliability and flexibility. Try our
rugged DE200 for virtually every removable application,
including RAID

* Supports high capacity 3.5" standard and LP half-height drives
* Supports AT/IDE and SCSI including SCA and ULTRA

¢ Lock-down, all-steel carrier for shock and vibration applications
* Key lock for enhanced security

¢ Platform independent; bootable from any computer system

* Highly-rated mating connectors, up to 25K cycles

* Optional hot swap, solenoid lock features available

* Comprehensive 7-year warranty

Call a Kingston® consultant today at (800) 259-9370 to find
¥ out more about Data Express DE200. Its one of the most
versatile removables in the solar system

L]
Kingston
Z
TECH OLOGY
I STORAGE PRODUCTS DIVISION |
|
— Sorawis.
ceE @ 7oy S ) =
2 | - 33 FCLC
T P e s y—) el
n Valley, CA 92708, USA (714) 438-1850, Fax (714) 438-1847. © 1999 Kingsion Technology Company All rights reserved. All trademarks and

registered trademarks are the property of their respective o

eﬁ‘é Kingston Technology Company, 17600 Newhope Street, F
i

For More Information Circle No. 507



IW:\dhesive Keeps It All Together On
Shuttle Rocket Motors

TIGA 321 liquid composite epoxy adhesive

Resin Technology Group, a subsidiary of Loctite Corp.
South Easton, MA

508-230-8070

www.rtgtech.com

Resin Technology Group, LLC (RTG), a wholly-owned sub-
sidiary of Loctite Corp., Hartford, CT, manufactures epoxy,
urethane, acrylate, light cure, and hybrid technology adhesives
for industrial bonding applications. In November 1998, RTG
was selected by Thiokol Propulsion, Brigham City, UT, to sup-
ply replacement adhesives for Space Shuttle Reusable Solid
Rocket Motor (RSRM) nozzle bonding applications. Thiokol
Propulsion, a division of Cordant Technologies, is the NASA
contractor that manufactures the RSRMs, formerly known as
solid rocket boosters.

Two solid rocket motors used during launches provide 80
percent of the thrust needed to lift the shuttle from Earth and
propel it into orbit. During their two-minute flight, the rocket
motors travel 25 miles into Earth’s atmosphere, reaching a
speed of over 3,000 miles per hour. Once solid propellant
burn is completed, the solid rocket motors separate from the
shuttle and descend back to Earth. With the help of several
parachutes to slow them down, the rocket motors splash aft-
end down into the sea at approximately 60 miles per hour. The
rocket motors are then recovered and returned to the Thiokol
facility for postflight assessment, refurbishment, and reuse.

Each solid rocket motor is comprised of four sections: one
forward, two center, and one aft, which includes the nozzle
assembly. Each RSRM is approximately 12 feet in diameter and
126 feet tall, weighing 1.2 million pounds.

Since 1974, Thiokol has been using high-strength epoxy
adhesives to secure the phenolic rings to the steel or alu-
minum housings of the nozzle. The phenolic rings provide
thermal protection and structural support to the nozzle, while
the metal housings provide structural support. Bonding of the

nozzle assembly is critical to the safety of the shuttle, as failure
of the phenolic-to-metal bond could result in the possible fail-
ure of the solid rocket motor and of the flight itself.

The thermal shock and vibration experienced during han-
dling and transportation of the RSRM units present as much

TIGA 321 epoxy adhesive is used to secure the phenolic ring to the
nozzle housing on the shuttle’s solid rocket motor.

or more of a problem to the nozzle adhesive systcm as do
stresses experienced during the actual space shuttle launch.
The new adhesive needed to offer a minimum tensile strength
of 7,000 psi, a fracture toughness of 20 in-lbs/square inch, and
a working life of at least 3 hours. In addition, the new adhesive
formulation had to be safer to handle, non-toxic, and less
prone to obsolescence. TIGA 321 displayed tensile strengths
exceeding 9,500 psi and average fracture toughness values of
32.0 in-lbs/square inch. The first use of TIGA 321 is planned
for STS91, scheduled for launch in July 2002. To meet this
launch schedule, nozzle bonding will begin in August of 2000.
For More Information Circle No. 744

Bl Glowmeter Used in
NASA’s Hypersonic
Plane

V-Cone® flowmeter
McCrometer
Hemet, CA
909-652-6811

www.mccrometer.com

Orbital Sciences Corp. (www.orbital.com),
designers of NASA's X-34 airlaunched, hypersonic rocket-
plane, required flow measurement equipment that could with-
stand highly combustible propellants, as well as a flow mea-
surement device that required minimal upstream or down-
stream pipe lengths. The equipment also had to repeatedly
endure extreme acceleration, sub-freezing temperawres of
cryogenic liquid, and severe vibration during launch.

The V-Cone® flowmeter had been used previously by NASA
on several other projects. The flowmeter’s design allows for

98 www.nasatech.com

full conditioning and mixing of the
flow prior to measurement, and it

installs virtually anywhere in a

system. Six V-Cones were pur-

chased by Orbital, and three

were used in each of their two X-

34 launch vehicles. They are

used in both the launching and

vehicle return phases.

The propellants used in the X-
34 are a mixture of liquid oxygen
and kerosene. Precise measure-
used to shut the

engine and estimate the vehicle’s cen-
ter of gravity for flight control. One V-

ments are down

Cone measures the kerosene; the other two
measure the liquid oxygen.
Orbital plans to use the flowmeter in all X-34s they pro-
duce for NASA's Reusable Launch Vehicle (RLV) program.
For More Information Circle No. 745
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Didn’t catch that high speed data?

o

o -

...the Dash 16 did!

Capture 16 channels at
200 kHz per channel

Sample Rates to 200,000 samples per second

per channel - You'll never miss a critical event

16 Channels with Universal Inputs for virtually
any signal

Color Display for viewing signals in real time

Real time, high resolution chart for immediate hard
copy of important data

16 Megabytes of high speed RAM for data capture
ZIP Drive or Ethernet for data archive to PC

s

Portable 2-Channel Recorder  Portable 4-Channel Recorder  Portabie 8-Channel Recorder  32-Channel Rackmount Recorder Portable Data Acquisition System

fro-Med is Svstem Certified to 1S0-9001

Ul

Call, E-mall, Fax, or write to us today for all the detalls Astro-Med Industrial Park, West Warwick, Rhode Island 02893
® Phone: (401) 828-4000 « Toll Free: 1-877-867-9783 « Fax: (401) 822-2430
ﬂ:] ASth'MEd, nc., 158 Telephone 1-800-565-2216

TEST & MEASUREMENT DIVISION E-mail: MTGroup@astro-med.com « Web Site: www.astro-med.com
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@ Special Coverage: Test & Measurement

Technology Forecast

This month’s technology forecast for the test and measurement industry is contributed by David Patricy, Vice President and General
Manager of the Instrument Business of Keithley Instruments, Cleveland, OH. David shares his views on the changing options in

test and measurement platforms.

he convergence of new technolo-

gies and measurement needs has

triggered an evolution in the de-
sign of test and measurement (T&M)
platforms. For many years, commer-
cial development of T&M systems was
driven by the needs of the R&D com-
munity. As more and more high-tech
products enter consumer markets, the
greatest demand for sophisticated
T&M systems has shifted to produc-
tion applications. In these environ-
ments, pressure to produce more at
lower cost largely determines test sys-
tem attributes and the speed at which
designs evolve.

While production T&M may not
need sensitivity and accuracy quite as
high as R&D applications, produc-
tion often has higher throughput
requirements. Also, most pro-
duction test engineers want applica-
tion-specific solutions; an economi-
cal way of getting these is to use PC-
based systems. Still, these systems must
be capable of quickly adapting to
new test requirements brought
about by rapid product change.
Further complicating matters is a
growing demand for more open
T&M system architectures and
web enabled systems to allow
data sharing throughout the en-
terprise.

These are the major demands
propelling change in PC-based pro-
duction test architectures. The two
most common ones are:
¢ Systems using PC plug-in boards
* Standard hardware modules and

instruments connected to a PC.

Some features will change more
dramatically than others.

Exploiting New Test
Platforms

Plug-in board systems. Probably,
the biggest change will occur in
these systems. The driving force
appears to be a shift in data bus
technology envisioned by Intel

30

and others. To further shrink the size
of PCs and increase processing speed —
with or without faster clock speeds —
a slotless computing environment is
envisioned. Connection to the outside
world has not been fully defined, but
could be some form of internal bus ex-
tension, USB data bus, IEEE-1394
(Firewire) connection, Ethernet, or
other high-bandwidth bus.

With no slots, PC plug-in cards would
disappear, replaced by external mod-
ules or card chassis. To adapt to the
new bus configuration and take full ad-
vantage of higher bandwidth, the de-
sign of cards and modules may also
have to change. However, the software
giants are working on ways of minimiz-
ing this with such things as Virtual In-
terface Architecture and Jini technol-
ogy to complement Java and ActiveX
controls. Such technology strongly ap-
peals to test engineers who must mini-
mize production outages due to system
redesigns.

David Patricy, Vice President and General Manager of the
Instrument Business of Keithley Instruments.

www.nasatech.com

For these reasons, a shift to slotless
computers (when available) is likely to
be slow in production facilities. Witness
the fact that there is still a brisk market
in ISA plug-in cards, even though PCI
cards have been widely available for the
past couple of years. The philosophy of
“if it ain’t broke, don’t fix it” can be very
powerful when a production line hums
along with minimal problems. Still, a test
system developer considering a plug-in
card design should also think about the
slow disappearance of PCs that accept
these cards. Such a platform will proba-
bly be more difficult to implement as
time goes on.

Standard hardware modules and instru-
ments connected to a PC. These systems
also are controlled by PCs and applica-
tion-specific software. However, they
use external benchtop instruments and
related hardware modules to get higher
sensitivity, accuracy, and other features
not available with limited PC card real
estate. These standard building blocks
provide an economical way to cre-
ate a customized system that more
closely fits specific needs of a pro-
duction line. Also, the DMMs and
switching systems typically used in
this type of platform can be
reused when test requirements
change. You won't have to worry
about PC slots disappearing since
these devices are already external.

Firewire, The Web,
and More

The most obvious change to
expect in future instruments and
external data acquisition mod-
ules is addition of more types of
data communication interface,
such as USB, Firewire, and Ether-
net. Currently, the prevalent in-
terfaces are IEEE-488 and RS-
232, which have significant speed
limitations. The change will be
welcomed by test system develop-
ers, particularly those who have
tried implementing test and mea-

NASA Tech Briefs, July 1999



MASTERFLEX® L/S® ~ Y ey

Compact Drives and

Tubing Selection Kit

Stackable, lightweight
drives fit small, crowded
workspaces

New L/S® drives are a
compact 54" x 42" x 52". They offer
higher flow rates, variable speed,
remote control capabilities, and a
choice of three pump head options.
Reversible, permanent magnet DC
motor pumps in either direction at
flow rates from 1.8 to 560 mL/min

Our tubing selection kit includes sample
lengths of twelve tubing formulations.
Follow easy step-by-
step instructions
to conduct
immersion and
appearance
tests to verify
the compati-
bility of

your fluid
with specific
tubing types.
Call 1-800-MASTERFLEX today to
request your FREE tubing selection kit.

Cole-Parmer Instrument Co.
For more information—Circle 590
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Spectrum® Chemicals

Now available from Cole-Parmer

Have you heard
the news? We're
stirring up the
industry.
Cole-Parmer is
proud to offer
Spectrum brand
chemicals and
reagents for a
wide variety of
applications.
Look to Cole-Parmer for laboratory
reagents, high-purity solvents, organic
compounds, and electronic/cleanroom
grade chemicals. Grades of ACS,
USP/NF/BP and FCC are available.
We want to be your chemical supplier.
Call our literature hot line today at
1-800-443-3434 and request your
FREE copy of our chemical catalog.

SPECTRUM—Reg TM Spectrum Quality Products, Inc.

Cole-Parmer Instrument Co.
For more information—Circle 592

to order your FREE
Cole-Parmer Catalog!

www.coleparmer.com
Fax: 847-247-2929

625 East Bunker Court
Vernon Hills, Tk 60061
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New Portable Temperature/
Voltage Datalogger

Use this datalogger in the lab, or
out in the field—store up to
100,000 readings

Versatile new
model 22100-00
datalogger
goes where-
ever you go
and features six
thermocouple
channels and four
voltage channels.
Voltage accuracy is
+0.3% of reading, temper-
ature accuracy is +0.1% of
reading. Non-volatile memory \
holds 50 data sets, 50 recordings
per set, and up to 9999 samples
per recording. To increase instrument
capability, you can exchange thermo-
couple/voltage module for optional
humidity, power, or vibration modules.
Use the built-in software to download
data and perform basic analysis.
Datalogger also includes thermocouple/
voltage module, rechargeable NiCd
battery, charger, and RS-232 cable.

Cole-Parmer Instrument Co.
For more information—Circle 591

Cole-Parmer®
Tech Board® Plus

Stopwatch,
calculator, scientific
reference and clip-
board—all in one

Use this high-tech
clipboard to monitor
experiments and lab
work on the move.
Recording timed
observations indoors
or out has never been easier.

Common conversion factors, the
Periodic Table, and a straight-edge ruler
are all printed on the clipboard face. And
you’ll never lose your instruction manual
because it's printed on the back.
Calculator performs basic math,
algebraic, trigonometric, and statistical
functions. Stopwatch features single-
event, pause, and cumulative split
modes; timing capacity is 24 hours.

Cole-Parmer Instrument Co.
For more information—Circle 593




surement over Ethernet. This is noth-
ing like plug-and-play, often requiring
what seems to be cryptic, arcane com-
mand language and hassling with PC
interrupts to avoid hardware conflicts.

Under USB and Firewire, things
should get a lot easier. True plug-and-
play should become a reality for test
instruments, much as

CE platforms. These should start to ap-
pear within the next 12 months. The
driving force behind these designs is
the desire of different enterprise de-
partments to exploit production test
data to reduce costs and increase pro-
ductivity. Sharing such data across se-
cure intranet connections will become

number of components and assemblies
before they are approved for produc-
tion. To accelerate the process, large
batches of sample devices are tested si-
multaneously in environmental cham-
bers spread across different engineer-
ing and development departments.
Networked test systems and databases

it has for conventional
PC peripherals such as
printers. A Firewire in-
terface on instruments
and the PC, slotless or
not, will be very attrac-
tive because of high
bandwidth and the
shared communica-
tion bus. A draft of the
Firewire (IEEE-1394)
industrial instrumen-
tation data communi-

“A test system developer
considering a plug-in card design
should also think about the slow
disappearance of PCs that accept

these cards.”

greatly facilitate the se-
lection of compatible
components. Author-
ized personnel can do
detailed analysis on
data from any chamber
at any time, and take ac-
tion if any device starts
to exhibit reliability
problems. There is no
need to wait for a batch
processed report to be
generated.  Similarly,
test limits can be modi-

cation protocol is mov-
ing closer to acceptance, spurred on
by the 1394 Trade Association Indus-
trial Instrumentation Work Group.
This could happen as early as the
third quarter of 1999.

Even more dramatic will be the ap-
pearance of web-enabled instruments,
probably based on embedded Windows

commonplace as TCP/IP protocols are
embedded in test equipment with high
bandwidth communication interfaces.
Consider what these instruments and
resulting test systems bring to a manu-
facturer faced with large-scale valida-
tion testing. For example, new automo-
tive designs must validate a large

fied easily via the net-
work, if appropriate. All of this helps
shorten the product development cycle
and time to market.

For more information, contact the author
at Keithley Instruments, 28775 Aurora Rd.,
Cleveland, OH 44139-1891; Tel: 440-248-
0400 or 800-552-1115; wwuw.keithley.com.

At midnight on August 21, 1999 the GPS

—

Roll over! \

¥
C\\WU/; \Roll over!

)

satellite clocks will roll to January 6, 1980
Datum has developed upgrades to all of
its GPS timing receivers that allow the / / AN
to properly roll over to August 22, 1999.
To see if your Datum receiver needs this
upgrade, and to get full details, see our
web page, www.datum.com/crollover.htm, or
call 800/348-0648 for full details.

¢ patum

Bancomm-Timing Division

6781 Via del Oro

San Jose CA 95119-1360

Tel: 408/678-4161 Fax: 408/574-4950
e-mail: bt_sales@datum.com
www.datum.com
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Einstein g
Fre ‘&| Who's Kobayashi

OptoSigma's Mitsuo Kobayashi is a

dreamer. He didn’t discover gravity or a
new moon, but awoke early one morn-
ing with a revolutionary new concept in

opto-mechanical positioning. After a

few quick sketches, he rushed to work.
It didn’t take long for us to realize that
his extended contact bearing stage was

an astronomical leap forward. The rest
is history.

Now available from OptoSigma in a
wide range of models, Kobayashi’s

“Dream Stage” combines crossed-roller
and ball-bearing concepts for eye-open-
ing load capacities and laser-straight

travel accuracies.
And because it
uses only two-
pieces with an

integrated bear-
ing design, con-
ventional bear-

ing ways are
eliminated.
So there are
no preload
screws to  §

adjust,
nothing to
loosen up.
The great minds at OptoSigma are
always searching for better ways to
make your job easier. It often begins

with a dream. And continues

B with the best selection, prices
ISO I I k B and service in the industry.

Call (949) 851-5881 today

I ] | for your Free copy of the
O a,s O OptoSigma Catalog and

a complete listing of our

Maiman _ ggieey

A Stage Ahead in Positioning,

\, - ) 2001 DEERE AVENUE * SANTA ANA * CALIFORNIA * 92705
ptO Igl | Ia TEL: (949) 851-5881 « FAX: (949) 851-5058
S e e .

E-MAIL: optosigm@ix.netcom.com * WEB SITE: www.optosigma.com
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Laser Diodes from Coherent Semiconductor Group

Coherent Semiconductor
roup is the industry leader
in diode innovation and
manufacturing technology.
Now we've taken this
leadership position a step
further by teaming with our
customers to provide a
lution specific approach to
laser diode technology

Strategic Integrated
Partnerships is helping
commercial customers

integrate laser diode

technology into their

pplications, giving them the

technological advantage to
excel in their industries

We're supporting our
trategic integrated partners
th world-class engineering

aluminum-free technology.
high volume manufacturing
and the strongest global
support network in the
market.

all today to find out how this
novative approach can help
your company surpass its
performance goals
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Tech Briefs

Supplement to NASA Tech Briefs’ July 1999 Issue
| Published by Associated Business Publications International

Feature

6a  Process Control with Industrial Raman Analyzers

HAND-HELD CCD |
SPECTROMETERS Tech Briefs

* Four complete hand-held product lines 12a A Solid-State Alternative to the Vacuum Photomultiplier Tube

. 1 |
Liorns 1) sStwm o | 15a  Corrugated Quantum-Well Infrared Photodetector Arrays

* Flexible input through slit or fiber

+ High speed data acquisition 16a  Camera Images Hydrogen Fires in Three Wavelength Bands

MONOCHROMATORS

* Compact computer-controlled

Departments

4a  The Power of Light—from SPIE, the International Society
1/8m monochromator of Optical Engineering

* Triple grating, 1/4m, direct
A% 3 20a  New Products
digital drive monochromator

* High efficiency 1/2m monochromator

with constant spectral resolution Editorial Advisory Board

Bob Breault, President, Breault Research Organization

Dr. Geoffrey Burnham, President, Semiconductor Laser International

Dr. Jack D. Gaskill, Professor of Optics, Optical Sciences Center,
University of Arizona

Dr. Arthur Guenther, Professor of Electrical Engineering and Physics & Astronomy,
Center for High Technology Materials, University of New Mexico

R. Brian Hooker, Associate Research Professor, Dept. of Electrical and
Computer Engineering, University of Colorado at Boulder

Heather Tooker, General Manager, Meadowlark Optics

OEM Packaging

Custom fiber coupling, photo diode, and
CCD configurations.

(Czll 860-928-1928
For your Free 128 page

catalog
Cover photo courtesy Meller Optics Inc. See
“New Products,” page 20a.
V1 Spectral Products
www.cvilaser.com
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JUST
GOT
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SpectraScan

You needed better accuracy. You wanted faster measurements. You asked for more robust
software. Now, you’ve got it. Everything to make your workload lighter. Your workday
easier. Innovative systems and software that do more, in less time, at higher reliability than
ever before. Power up your R&D and QC testing with these performance boosts:

PR-705 PR-9000 PR-880A

Advanced High Precision Complete FPD Inspection Fully Automated Photometer
Spectroradiometer System for FPD/CRT Testing

v 10x more sensitive v 1SO & VESA compatible v 20x faster

v stand-alone operation testing v internal source assures

v six apertures for maximum v custom solutions tailored to highest accuracy
versatility your needs v ideal for reliable luminance

v incorporates industry standard and contrast ratio
instruments and positioners measurements

All our products come with flexible, application—oriented software such as SpectraWin, PanelWin and VideoWin.

Simplify your work with total solutions from the leader in precision light and color measurement
systems. Call today or email us at sales@photoresearch.com

S PHOTO RESEARCH..
ne: 818.341. L meeT———
s 2 sl The Experts in Light and Color

9731 Topanga Canyon Place, Chatsworth, California 91311-4926 < Fax: 818.341.7070 « http://www.photoresearch.com
PSD 1/99 .
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We Focus 1 . SPIE
The Power of Lioht

| SPIE Conferences
and Exhibitions

SPIE organizes the largest and most
diverse technical forums in the optics,
photonics, and imaging industry, spon-
soring more than 250 symposia every

R, 0Ur experRRES i year throughout Europe, North Amer-
ty, technical expertise and ‘ ica, and Asia.

Comprising R&D conferences, continu-
ing-education short courses, and techni-
cal exhibits, SPIE’s international symposia
on producing the best guality provide an opportunity for members of
CVD ZINC SELENIDE®, €VD ZINC SULFIDE® the optics, photonics, and imaging com-
and CLERRTARN®. That's why you can : | munities to interact with each other, with
count on our materisls for results . 3 those in other technical disciplines, and
Call Morton - the IR materials company with suppliers and customers across a
‘ wide array of industries. Well-known
\

\
|

e 1980, when we developed zing infrared transmitting
als by the chemical vapor depgasition method, Morton
the forefront of this technology. No

[
|
t so well because materials are
all we do. Every resource is focused
|
[
|
[

Morton Advanced Materials annual symposia are Photonics West;
185 New Boston Street, Woburn, MA 01801 |  Photonics East; AeroSense; Optical
vMorton (S R R NP1 3- 51 42 500/552-228. Science, Engineering, and Instru-
hitp://www.mortoncvd.com | mentation (SPIE's Annual Meeting); and
Microlithography. These multidiscipli-
nary meetings draw from 3,000 to 11,000
attendees, making them among the

| largestin the industry.

Through its conferences, SPIE brings
information on the latest technological
breakthroughs and their applications to
thousands of individuals and organiza-
tions. Technical foci include medical
imaging, photonics, imaging, biomedical
optics, lasers, microelectronics, optoelec-
tronics, smart structures, microlithogra-
phy, MEMS/MOEMS, aerospace/defense
sensing, simulation and controls, industri-
PHOTON'CS ; | al lasers and inspection, machine vision
TRENS: r—— | and inspection, and other related sub-
| jects. Short courses are the heart of the
|  SPIE education program in optics and
| photonics. Half- to two-day courses of-
| fered at SPIE symposia focus on emerging

technologies, engineering techniques,
and applications, and are taught by lead-
ing experts from industry, academia, and
government. SPIE also offers distance
education products and in-company cus-
tomized training.

SPIE’s technical and engineering
exhibitions are held in conjunction with
almost all SPIE symposia and are an
important part of the technical ex-

For More Information Circle No. 461

[ F7] - change. The exhibits provide a variety of
- P m opportunities for companies to display
= and much more, free of charge and updated daily. lhc’ir: 'pm(luc-Ls and services to highly
= qualified audiences.

° Interested in online marketing opportunities? For more information, contact SPIE. Web:
Bh.  Contact Luke Schnirring, (212) 490-3999; luke@abptuf.org | Bbp://www.spic.org; Email: spicQspie.org;

| phone: (360) 676-3290; fax (360) 647-1445.
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multi-bar
modules

The world leader in volume manufacturing of high-power diode laser bars

POWER, VOLUME AND FLEXIBILITY

now offers a full range of patented Multi-Bar Modules in two flexible
platforms. Our stackable Monsoon mini-channel heat sink supports CW
power densities in excess of 500 W/cm?. Typhoon modules, with either
micro-channel coolers or conductive heat spreaders, are available with a
minimum pitch of 400 pm. A complete choice of imaging options is also available.
Opto Power is the only vertically integrated diode laser manufacturer with the full range of
packaging configurations — we build and package our own diodes. This enables us to custom
design products specifically for your application, and deliver robust, cost-effective components

for seamless integration.
| Specifications
For more information, write us at MBM@OptoPower.com or i B0 At 103 Iowatts
call Opto Power at (877) 2BUYOPC and ask for Multi-Bar Modules. | m 790 to 980 nm and 1.8 um

CORPORATION “¥mih i

Multi-Bar Modules Division | 3321 East Global Loop, Tucson, Arizona 85706 www.OptoPower.com
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Solid-state lasers, holographic optics, and cooled CCDs
have enabled the development of a new generation
of rugged Raman process analyzers.

Process Confrol
Wwith Industrial
Raman Analyzers

With recent advances

RAMAN SCATTERING in photonics, Raman
——O— Virtual state spectroscqpy is unlq'uely
Yo E able to deliver real-time
igh energy phot L - : A
photon e vnshongd In-situ process monitoring
VW AN
L Ephot B Ephm_ [Evb any industries critically depend
on the ability to make in-pro-
(VA | _.T _— = - cess chemical composition mea-
e surements of both end products
’ - and intermediates. Typical examples of
V=0 R iy this range from determining the crys-
Before “During” After tallinity of polymer sheets to measuring

Figure 1. Uke infrared e s & il gasoline octane. Such quantitative mon-

to probe signature vibration resonances of molecules. In the case of 2 i B 0
Raman, though, only part of the original photon energy is absorbed, itoring not only allows manufacturers to
leaving a lower-energy photon.
g optimize production processes, but can
provide direct feedback to ensure key

parameters remain at specified values.
Continued on page 8a
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Unfortunately, most of these measure-
ments have traditionally entailed off-line
analysis of captured samples in a plants
analytical laboratory. The most widely used
techniques involve GC (gas chromatogra-
phy) and HPLC (high-pressure liquid chro-
matography). These may require overall
measurement times of up to one hour,
which can have a huge cost impact on a
process. Indeed, the holy grail of process
monitoring has always been real-time, in-
situ measurements. With recent advances in
photonic technology, Raman spectroscopy
is uniquely able to finally deliver this. As a
result, surprisingly, industrial Raman instru-
mentation is now one of the fastest-growing

areas of analytical instrumentation, already
in use at such giants as Dow Corning, ICI,
DuPont, Monsanto, Akzo Nobel, Exxon,
and British Petroleum.

pe {

Raman scattering was first discovered in
1928 but for many years enjoyed only lim-
ited popularity as a laboratory tool for
physical chemists. In Raman scattering, a
high-energy photon causes vibrational
excitation of a molecule; the photon is
essentially re-emitted with its energy
reduced by this vibrational energy quan-
tum (see Figure 1). If Raman-scattered
light is dispersed in a spectrometer, it is
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seen to consist of spectral peaks and lines
that are shifted from the original wave-
length by characteristic amounts.

In order to ensure sharp spectra, it is
important that the exciting light be mono-
chromatic. Given that Raman is a low-prob-
ability effect, the excitation source must also
be very bright, so that there is sufficient
returned signal. Together, these require-
ments make the laser an ideal Raman exci-
tation source. In theory, this laser can be at
any arbitrary fixed wavelength, but in prac-
tice certain spectral regions are preferred.*

Raman offers a number of advantages for
on-line process control over other spectro-
scopic techniques, such as FTIR (Fourier
transform infrared absorption) and NIR
(near-infrared absorption). For example,
Raman provides clean, easily resolved spec-
tral features that can be readily related to
composition. Raman can be performed
using visible light, which can be transmitted
through low-cost glass fibers, allowing for
remote measurements in a plant. Also, by
relying on backscattered Raman, the sam-
pling setup can be very simple. Using a sim-
ple imaging lens or microscope objective,
noncontact measurements can be made
through glass windows and bottles, for
example. Packaged pharmaceuticals can
even be analyzed in plastic blister packs.
Furthermore, even dilute solutes in aqueous
solutions can be detected because water
itself produces only a weak Raman
response.

Turnkey Rugged Spectrometers

Given these advantages, why did it take
over 60 years for Raman to finally begin
gaining acceptance for direct process con-
trol? The answer is very simple. The evolu-
tion of photonic technology has recently
enabled a revolution in the way practical
Raman is implemented, in terms of both
performance and ease of use.

In the past, Raman required an expensive
and bulky water-cooled laser. A large triple
monochromator was used to scan the spec-
trum and separate the weak Raman signal
from scattered laser light. The entire setup
would fill a large optical table, consume lots
of electrical power and water, and require
constant skilled realignment.

The past ten years, however, have seen
the maturation of three key technologies:
compact, solid-state visible and near-
infrared lasers for excitation, highly efficient
holographic notch filters to remove scat-
tered laser light, and cooled, low-noise CCD
detectors to enable simultaneous detection
of the entire Raman spectrum. Together,
these enabled Raman spectrometers to be

*Shorter visible wavelengths give more intense
signals, because Raman intensity scales with
(photon energy)’. Near-infrared excitation is
used with samples where visible Raman could be
obscured by sample fluorescence.
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Figure 2. Variation in polymer-chain orientation as a function of draw ratio in a PET film. Both the orientation and crystallinity vary through the film.
Surprisingly, these gradients are in opposite directions. Data courtesy of ICl.

packaged as turnkey benchtop instruments
that are small, rugged, and simple to oper-
ate. Just as important, the combination of
efficient elimination of laser scatter and low-
noise detection enables these instruments to
detect materials down to the parts-per-mil-
lion level. In addition, because these spec-
trometers are all-solid-state, with no moving
parts, they can also be packaged in industri-
al NEMA configurations as on-line process
analyzers. The photo at the head of this arti-
cle shows a typical example: the Kaiser
HoloProbe. One of the most important fea-
tures of these fiber-coupled analyzers is the
incorporation of a rugged multichannel
fiber sequencer, which allows the software
to sample up to eight different points in a
plant on demand.

Applications: Improviag PET Products af IC|

Raman is now being used both to
improve processes as well as to monitor and
control in real time. As with any new
process moritoring/control technique, the
first step is to use Raman in the lab to
understand precisely how the data relates to
product composition and quality factors.
For many years ICI has conducted this type
of research at its Wilton Research Centre
(Middlesborough, UK), for example on PET

10a

poly(ethylene terephthalate). This is one of
the most important polyestermer materials,
used to make everything from textiles to
soft-drink bottles and touch keyboards.
The mechanical properties of PET prod-
ucts are strongly dependent on the mor-
phology of the PET material. This includes

the extent of crystallinity and the degree to
which the polymer chains are aligned in a
particular axis or plane. These are ultimate-
ly determined by production parameters
such as melt temperature, draw speed, cool-
ing rate, etc. In blow-molded products, for
example, local PET morphology can vary
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Figure 3. The Raman data at Dow Corning revealed a system oscillation that GC had been too slow to

discern. Data courtesy of Dow Corning.
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greatly throughout the product, an article
by Neil Everall, a business research associ-
ate at ICI, explains. It has been known for
some time that polymer crystallinity and
orientation could be measured from the
intensity of key spectral peaks, and that ori-
entation could be deduced by measuring
spectral intensity as a function of laser and
signal polarization.

ICI has taken this a step further by incor-
porating spatial resolution into these mea-
surements. Specifically, they have used a
polarized confocal Raman microscope
(Kaiser HoloProbe) to independently mea-
sure orientation and crystallinity from a
range of PET film samples. As expected, ICI
could follow the variation in chain orienta-
tion as a function of draw ratio. In addition
they detected spatial gradients in both crys-
tallinity and orientation through the thick-
ness of the film (see Figure 2). Very surpris-
ingly, these observed gradients were in
opposite directions.

Monitoring Chiorosilane Production af Dow Corning

An application that has already proved
its value in the on-line manufacturing
environment is the use of Raman to moni-
tor chlorosilane production at Dow
Corning. Methylchlorosilanes (MexSiCly)
are important intermediates in the indus-
trial production of silicones. The problem
is that these are generated by the catalytic
reaction of silicon and chloromethane,
which produces a mixture of chlorosilanes
and methylchlorosilanes. These must then
be separated and purified by sequential
distillation. Since separation is costly in
terms of both time and energy, it should
be monitored in real time to maximize
plant efficiency.

Until recently, the intermediate and final
process streams in this separation were
monitored by extracting hot chlorosilane
samples from the process streams and using
GC analysis in the laboratory. This extrac-
tion was less than simple because the hot
chlorosilanes react with moisture in the air,
producing corrosive HCIL. Furthermore,
overall sampling and analysis times were as
long as 50 minutes.

Then a group led by Ronda Grosse and
Elmer D. Lipp at Dow Cornings Process
Research Department showed that a single
Raman analyzer can replace several GC
instruments. More importantly, it can make
true on-line measurements with acquisition
times as short as 20 seconds. Also, the mea-
surement can be made through a window
in the process stream, thereby avoiding air
contact with the sample. The power of
Raman’s ability to make real-time measure-
ments is demonstrated in Figure 3. This
data from one of Dow Cornings pilot plant-
separation columns shows a fast cycling,
which the slower sampling of GC had never
detected. This revelation was a significant

Photonics Tech Briefs, July 1999

factor in convincing the production engi-
neers to adopt Raman in the plant. Another
advantage noted by the Dow group is over-
all economics. Explains Grosse, “While GC
instruments can be relatively inexpensive,
the fact is that Raman doesn't require the
expensive consumables associated with GC
[pure carrier gases, replacement columns
and septal. In addition, by using a multi-
channel Raman analyzer (Kaiser Holo-
Probe), we replace four GC instruments
with a single Raman instrument.”

Conclusion
For many years, Raman spectroscopy
remained a relatively minor laboratory tech-

nique. Now the convergence of several
important photonic technologies has
enabled Raman instrumentation to be pack-
aged as a compact, cost-effective turnkey
system. As more engineers come to realize
the value and power of Raman, it will con-
tinue to gain prominence in such diverse
fields as pharmaceuticals, petrochemicals,
polymers, biotechnology, and environmen-
tal monitoring.

For more information, contact the authors
of this article, Michael J. Pelletier, Senior
Scientist, and Will K. Kowalchyk, Appli-
cations Scientist, Kaiser Optical Systems,
Spectroscopy Products, Ann Arbor, MI. E-
mail: will@kost.com.
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A Solid-State Alternative to the Vacuum Photomultiplier Tube

A cooled, large-area avalanche photodiode has been developed for flow cytometry and other
low-light applications that require high quantum efficiency.

Advanced Photonix Inc., Camarillo, California

There are a number of important
OEM photonic applications based on
the detection of low incident light lev-
els, including flow cytometry, PET

ing, and applied spectroscopy. In flow
cytometry, a blood sample is first treat-
ed with fluorescently labeled antibod-
ies, which preferentially adhere to dif-

through the instrument in a single-file
fashion, a focused laser beam excites
fluorescence. The various antibody
labels each have emission peaks at dif-

(positron emission tomography) imag-  ferent cell types. As the cells flow ferent points in the visible spectrum,
which are separated by dichroic opti-

cal filters and detected with photode-

100 - 1 tectors. This allows several different
90 - cell types to be simultaneously count-
80 - ed. In this brief a novel cooled, solid-

state photodetector designed to detect
70 low light levels in flow cytometry and
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other applications is described.

The photomultiplier tube (PMT)
has long been used as the detector of
choice in this application. However,
this detector has a number of limita-
tions. For example, the quantum effi-
ciency (QE) of available PMTs is only
1-10% at 670 nm, which limits the sig-
nal-to-noise ratio of the instrument
and its ability to accurately distin-
guish fluorescent cells with the new
probes.

Silicon photodiodes, on the other
hand, can have high quantum efficien-

Quantum Efficiency (%)

PMT Photocathodes

Figure 1. Comparison of the Quantum Efficiency of the LAAPD and typical PMT types.
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Continuous current draw by
the voltage divider circuit is
another disadvantage of the
PMT in instruments, such as
PET scanners, that use a num-
ber of these devices. This cur-
rent is eventually converted to
resistive heat. Conversely, the
only current flowing through
an LAAPD circuit is the pho-
tocurrent — the signal.

High QE is the biggest advan-
tage of the LAAPD in flow
cytometry. In this application, a
gain of several hundred is suffi-
cient to amplify typical signals
above the noise floor of subse-

grating an LAAPD with a TE cooler.

cies (>80%) throughout the visible and
near-IR. But with no internal gain, the
silicon PIN photodiode is ill-suited to
detecting low photon fluxes.

The Large-Area Avalanche Photo-
diode (LAAPD) combines the advan-
tages of both detector types. Originally
developed by Advanced Photonix engi-
neers for high-energy physics applica-
tions, the LAAPD offers the ideal com-
bination of extended spectral range
and high QE (see Figure 1) with sub-
stantial internal gain. In an avalanche
photodiode, an incoming photon cre-
ates an electron-hole pair. The combi-
nation of low-defect transmutation-
doped silicon and a patented beveled-
edge architecture allows a large-area
device to be fabricated that can with-
stand applied voltages up to 2 kV with-
out breakdown. This large reverse field
causes electrons to accelerate through
the doped silicon toward the device’s
cathode, producing an avalanche of
electrons by collisional ionization.
Each initial photoelectron typically
results in several hundred electrons
reaching the cathode. In theory, an
internal gain factor of several hundred
is more than sufficient to support flow
cytometry and other traditional PMT
applications. And with active areas as
large as 16 mm in diameter, the LAAPD
can replace the PMT in instruments
such as flow cytometers without requir-
ing any optical redesign.

There are several major advantages to
replacing vacuum-tube technology with
a solid-state alternative. Compared to
the glass-enclosed PMT, the LAAPD is
much smaller and orders of magnitude
more rugged. The LAAPD also offers a
much greater dynamic range, with a lin-
ear response over 106. In contrast the
dynamic range of the typical PMT is lim-
ited to 104, principally because of
charge-cloud build-up at the anode.

www.nasatech.com

Figure 2. Critical Noise Reduction has been achieved by inte-

quent electronics. Once this
noise floor has been exceeded,
a more important considera-
tion is the probability of converting an
incident photon into a detected charge
carrier-the quantum efficiency. Simply
stated, if a photon doesn't produce a
photoelectron, how much that photo-
electron is amplified is irrelevant.

In a typical PMT, only 10-25% of inci-
dent photons generate photoelectrons
at the photocathode, and even this effi-
ciency is achieved over only a narrow
spectral range. Butin a LAAPD, the QE
can be as high as 90% in the visible light
spectrum (see Figure 1).

The other important consideration
in low-light applications such as flow
cytometry is noise from the detector
itself. Both PMTs and LAAPDs benefit
from active cooling. In the case of the
LAAPD, lowering the temperature
reduces the dark current (and hence
dark noise) due to thermally generat-
ed charge carriers, and also increases
the gain for a given bias. But unlike
the bulky PMT, the compact LAAPD
can be cooled by integration of just a
tiny thermoelectric cooler. Figure 2
shows the final format that has been
developed for the flow cytometry
application: both the LAAPD and its
cooler are completely contained in a
modified TO can.

To summarize, the photomultiplier
had long been the only detector choice
for low-light applications. As we learn
how to tailor the solid-state LAAPD
alternative to important applications,
Advanced Photonix expects it to dis-
place the PMT, just as surely as the tran-
sistor replaced the vacuum tube in the
world of electronics.

This work was done by a team of engineers
at Advanced Photonix Inc., Camarillo, CA,
including Marek Szawlowski. For more
information, contact Brock Koren at
(805) 987-0146: fax (805) 484-9935:
e-mail: bkoren@advancedphotonix.com;
www.advancedphotonix.com.
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Corrugated Quantum-Well Infrared Photodetector Arrays

Corrugated light coupling scheme greatly advances quantum-well infrared technology.
Army Research Laboratory, Adelphi, Maryland

Corrugated quantum-well infrared
photodetector (C-QWIPs) arrays are
sensitive and high-resolution thermal
imaging devices. They are not only
suitable for a wide range of conven-
tional military, scientific, and com-
mercial applications but also offer new
imaging capabilities, such as remote
temperature sensing and polarization-
sensitive detection. The C-QWIP
arrays are easy to manufacture in large
quantities and at a low cost. The new
detector architecture thus greatly
improves the quantum-well infrared
technology.

Quantum-well infrared detectors
emerge as a good candidate for imaging
in the mid- and long-wavelength ranges.
Based on the matured III-V material
technology, QWIP arrays can be pro-
duced in high-resolution formats and be
made to be sensitive in different wave-
lengths without affecting the material
quality. Palm-sized cameras and cameras
with noise-equivalent temperature dif-
ferences less than 10 mK are commer-
cially available. Basic mid-wave/long-
wave and long-wave/very-long-wave
QWIP dual-band cameras have also been
demonstrated. This trend shows that the
QWIP technology is maturing rapidly,
and is expected to expand its market
share in the near future.

The 3D Perspective of a C-QWIP pixel element
(top); the Side View of a C-QWIP (bottom) and
the ray diagram of normal incident light.
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Despite these promising develop-
ments, the production of QWIP arrays
is not straightforward. A QWIP can
only absorb light traveling at an
oblique angle, and thus needs an addi-
tional light-coupling mechanism to
sense normal incident light in the star-
ing format. The conventional ap-
proach of using gratings at the top of
detectors for light diffraction has sever-
al shortcomings. Diffraction is less effi-

cient for small detector pixels, which
limits the array's spatial resolution.
Each grating design is only effective for
a particular wavelength, not for broad-
band detection or dual-band detection.
The fine features in the grating design
require stringent electron-beam litho-
graphy, which greatly limits the pro-
duction throughput and drives up
costs. A better light-coupling scheme is
thus needed. Continued
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As shown in the figure, a CG-QWIP
uses total internal reflection to redirect
light inside a detector. Using a special
chemical etching technique, an array
of V-grooves with slanted sidewalls can
be etched into the detector's active vol-
ume. The unetched center island in
the figure is reserved for contact bond-
ing. The normal incident light reflects
at these angled sidewalls and travels at
a large oblique angle, allowing for effi-
cient infrared absorption. Based on
reflection rather than diffraction, the
corrugated coupling scheme is both
pixel-sized and wavelength-indepen-
dent. These two important attributes
improve the sensitivity of a typical array
by an order of magnitude.

The new scheme is also particularly
suitable for broadband detection and
dual-band detection, the latter required
for precision temperature sensing. A
composite detector consisting of two C-
QWIPs with their corrugations oriented

in orthogonal directions can be used for
polarization detection, further enhanc-
ing the detection capability. Since the
corrugations are created during the
detector's pixel separation, no extra pro-
cessing steps or grating material layers
are needed for the creation of these cor-
rugations. The problems and restrictions
associated with the grating approach can
be completely eliminated. The produc-
tion of C-QWIP arrays is thus extremely
simple and of low cost. With the
improved sensitivity and capability, the
employment of the corrugated light cou-
pling scheme greatly advances the quan-
tum-well infrared technology.

This work was done by K.K. Choi at the
Army Research Laboratory. Inquiries con-
cerning rights for the commercial use of this
invention should be addressed to Ms. Norma
Cammarata, ARL, 2800 Powder Mill Rd.,
AMSRL-CS-TT, Adelphi, MD 20783-1197;
(301) 394-2952; fax: (301) 394-5818;
e-mail: norma@arl.mil.

Camera Images Hydrogen Fires in
Three Wavelength Bands

The camera filters and processing can be customized for other
multispectral imaging applications.

Stennis Space Center, Mississippi

A special-purpose multispectral
video camera has been designed to
provide an enhanced capability for
viewing hydrogen fires. Hydrogen fires
do not emit sufficient visible light to
be seen by the unaided human eye, but
they do emit strongly at other wave-
lengths — especially in the infrared
and near-infrared portions of the spec-
trum. Therefore, like some other video
cameras developed previously for the
same purpose, this camera is designed
to respond to infrared light emitted by
hot water molecules in hydrogen
flames. Going beyond previous
designs, this camera provides a combi-
nation of imaging in three wavelength
bands and processing of the three
images, all for the purposes of (1)
reducing spurious responses to back-
ground light and solar radiation, and
(2) synthesizing an image of a hydro-
gen flame overlaid on an ordinary visi-
ble-light image of the scene that con-
tains the flame.

The camera includes custom optics
similar to the colorseparation prisms
found in broadcast video cameras, but
operating in different spectral regions.
Instead of separating the red-green-
blue light, this camera separates the

www.nasatech.com

incoming light into visible and two
infrared channels. The incoming light
is first focused by a commercial elec-
tronic news gathering (ENG) motor-
ized zoom lens assembly, then passed
through the prism to separate it into
three spectral images.

The operation of the camera is illus-
trated in Figure 1. Incoming light pass-
es through the zoom lens and beam-
splitting prism. The visible wavelengths
are routed to the color charge-coupled
device (CCD) to acquire a standard
color video image. The near infrared
light is split into two different chan-
nels, one to image wavelengths corre-
sponding to the flame emissions and
another to image a near-infrared wave
band that omits the flame emissions.
The spectral content of the light arriv-
ing at the CCD sensors is selected by
narrow-band filters placed in front of
the imaging arrays.

The light arriving at the CCD array
sensors is transformed into electronic
image data. The outputs of the CCDs
are digitized and processed using pro-
prietary algorithms programmed into
an Altera programmable logic device.
The background infrared (IR) image is
then subtracted from the flame IR

Photonics Tech Briefs, July 1999
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Figure 1. A Multispectral Camera represented here by a block diagram uses filtering and thresholding algorithms to produce a visible image of a typically

transparent hydrogen fire.

image. Filtering and thresholding algorithms isolate the
flame pixels. The resultant isolated flame image is superim-
posed on the visible image, producing a red overlay on the
visible image, denoting the location and size of the hydrogen
flames. A digital-to-video encoder provides a standard NTSC
(National Television Systems Committee) and S-video out-
put. Multiple modes provide output of the color, flame IR,
background IR, or overlay image. Figure 2 shows the overlay
mode image with the flame represented in red. The inset
shows a standard color video image for comparison. An addi-
tional output mode cycles among color, flame IR, and over-
lay images at a fixed interval. User control of the output
mode is available via remote-control input or a switch on the
rear of the camera.

“From crystal growth
to finished blanks.”

Quick Quotations & Expedited Delivery on your
Silicon & Germanium opfical materials.

m Custom Prototypes
m High Volume Production
m Standard Fabrication Services

To see how Lattice can
work for you at:

PR ATTICE

From crystal growth fo finished bianks

www . latticematerials.com

516 East Tamarack

Bozeman, MT 59715
Ph: 406/586-2122
Fx: 406/587-9055

18a For More Information Circle No. 466

With an eye towards other types of future application, the
camera was designed with a number of features to accom-
modate customized filtering and image processing.
Alignment features built into each array channel allow image
registration of the three images to less than one pixel accu-
racy. This allows the camera to be easily realigned after dis-
assembly for filter replacement. The camera optical mounts
are fabricated from low-expansion alloys to minimize tem-
perature sensitivity. The onboard image processing is imple-
mented with a programmable logic device that can be cus-
tomized for special applications. Future versions of the cam-
era will provide digital output from the three CCD arrays to
provide a direct interface to computer systems for addition-
al image processing.

This work was done by David B. Duncan, Greg Leeson, and
Sherwood Kantor of Duncan Technologies, Inc., for Stennis Space
Center.

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

David B. Duncan

Duncan Technologies, Inc.

11824 Kemper Road

Auburn, CA 95603

Refer to SSC-00056, volume and number of this NASA Tech Briefs
issue, and the page number.

Figure 2. The Processed Image of a Hydrogen Flame is superimposed in red
against the background, making it clearly visible, whereas the standard
color video image of the same scene in the inset does not reveal the flame.
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NEW PRODUCTS

PRODUCT OF THE MONTH

Optical Domes for Sensors

Meller Optics, Providence, Rl, offers high-precision optical domes for
protecting sensors and detectors from water, chemicals, moving parti-
cles, debris, and corrosive materials while extending their viewing angle.
Manufactured to specifications on a 5-axis Opticam SX spherical
machining center, the domes can be fabricated from sapphire, quartz,
glass, ZnSe, fused silica, and silicon. The domes feature included angles
to 160° and can be fabricated in sizes up to 4 in. outside diameter. They
exhibit <25 microns wall thickness variation, <l fringe/in. surface accu-
racy (at 633 nm), and finishes up to 20-10 scratch/dig.

For More Information Circle No. 765

Carbon
Dioxide Slab
Laser

Cincinnat  Incor-

porated, Cincin-
nati, OH, introduces a carbon dioxide slab laser
option for its cutting centers. The slab design elimi-
nates the need for gas circulation systems, and the
maintenance they require, in the typical rod laser
configuration. The company says that gas consump-
tion is lower and routine maintenance intervals are
reduced to 30 percent of that of a conventional res-
onator.

For More Information Circle No. 767

Laser Emitter
for Sensing
Banner  Engineering,
Minneapolis, MN,
nounces the MI12 laser
emitter, which it calls a
high-precision low-power
1EC Class 2 device designed for the most exacting sens-
ing applications. The company says the M12 combines
the easy alignment of a visible light beam with the
increased sensing range of a laser diode light source.
The collimated 670-nm red beam is 2 mm (0.08") in
diameter, with a divergence of less than 1 milliradian.
Banner says the M12 is useful for sensing small objects
and profiles typical of the semiconductor industry.

For More Information Circle No. 770

an-

ADVERTISEMENT

LASER DYES

With Exciton, you get a
specialized team of pro-
fessionals knowledge-
able in the field of laser
dyes. Since more than
one dye may cover a
given spectral region,
we provide the latest
information concern-
ing the best dye selec-
tion for a specific laser
system and application.
Exciton Inc., PO Box
31126, Dayton, OH 45437,
Tel: 937-252-2989.

Exciton Inc.

For More Information Circle No. 490

Microfocus Laser
Diode Line
Generator

Lasiris Inc., Saint-Lau-
rent, PQ, Canada, says its
MFL series of laser prod-
ucts can produce lines as
thin as 9 microns at pre-
cise working distances, for
applications where the
utmost accuracy and precision are required. They use
Lasiris's patented uniform line-generator optics. The
company says that it can deliver a wide range of stan-
dard and custom models with exceptional thermal sta-
bility and ESD protection. The line has a protected
integrated laser diode driver.

For More Information Circle No. 768

CW Diode-Pumped
Nd:YVO, Laser
Spectra-Physics, Mountain
View, CA, says that the BL-
106C 5.5W continuous-wave
diode-pumped Nd:YVO, laser
offers the highest output
power available from a pack-
age that measures 2.1 x 2.3 x
7.0 in. In addition to the 5.5-
W version, which has M,
beam quality of <1.1, a model with 8.5 W of CW mul-
timode output (M, <3) is available. Both have 1.06-
micron near-IR output. The lasers are guaranteed to

operating hours, a result, the company says, of its
patented FCbar™ technology.
For More Information Circle No 771

Laser Photoelectric
Sensor

Keyence Corp., Woodcliff
Lake, NJ, says of its LX2-V
laser throughbeam sensor
that it uses a parallel
beam, not diffused light,
to detect minute differ-
ences in target size, with
5 resolution at dis-
tances up to 300 mm. The LX2-V controller incor-
porates a builtin two-color digital display with 11-
mm-high characters. Four sensor beamwidths, from
1 mm to 30 mm, are available. An autoscaling feature
can be set up to display measurements in such units
as percentage, voltage, mm, or inch.

For More Information Circle No. 774
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run for a year without any limit on the number of

Laser Rotary Encoder
Canon USAs Semiconduc-
tor Division, Lake Success,
NY, announces the R10 and
R1L, the latest additions to its
extensive decoder line. The
company says the systems
have a resolution of 81,000
square waves per revolution,
the equivalent of 16 arcsec for each pulse. Maximum
rotation is 5000 rpm, with starting torque of <9 g. A
780-nm semiconductor laser powers both units.
Signal output is digital with the open collector output
circuit of the R10 and the balanced line driver output
circuit of the RIL. The company recommends the
encoders for motion control machine tools, calibration
equipment, and lens-grinding equipment.
For More Information Circle No. 766

Dye Lasers for
Simultaneous
UV/VIS

New from Laser Sci-
ence Inc., Franklin,
MA, is a series of dye
lasers comprising the DUO-210, DUO-220, and DUO-
221 models. Optically pumping a dye in the DUO laser
with Laser Science's VSL-337ND-S nitrogen laser pro-
duces pulsed visible light. Dye solutions in cuvettes are
exchanged reproducibly, giving researchers access to
laser output from 360 nm in the visible to 950 nm in the
near-IR. The series has dual beam-exit ports for dye and
nitrogen output, so the user can choose the dye output,
reflect out the unaltered nitrogen beam at 337, or insert
a beamsplitter for simultaneous UV and wvisible output.

For More Information Circle No. 769

Portable Thermal

Imaging System

Land Infrared, Bristol, PA, offers
the FTI 6T thermal imaging system
that combines digital processing
and focal plane array detector tech-
nology. The result, the company
says, is continuous real-time radio-
metric imaging from -5 to 3600 °F
(-20 to 2000 °C). The cart-transportable sensor can be
controlled from a remote keyboard or a computer
keyboard. The FTI 6T provides unlimited image stor-
age on PCMCIA cards, and Land says that the LIPS T
software's Report Writer facility produces and prints
color thermal reports in minutes. Thermal analysis

modes include points, areas, isotherms, histograms,
profiles, and alarm thresholds.
For More Information Circle No. 772

Triple Detector
Array

Viscotek, Houston,
TX, makes available
what it calls the first
integrated  triple
detector array. The
Model 300 TDA's
triple detection,

according to the company, sets the standard for gel
permeation chromatography and size exclusion chro-
matography, and is the preferred method for charac-
terizing natural and synthetic polymers. The device
employs a differential refractometer concentration
detector, a fourcapillary viscometer, and a light-scat-
tering detector acting in concert.

For More Information Circle No. 775
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Ultraviolet Laser Optics

The Melles Griot Catalog . . .

Melles Griot introduces a new line of windows and high-reflecting
mirrors designed specifically for high-energy excimer laser applications,
and a harmonic separator for Nd:YAG lasers, that isolates either 266-nm

or 355-nm wavelengths from the fundamental and other harmonics.
Galileo Galilei (1564-1642), Italian mathematician and astronomer,
discovered the satellites of Jupiter using a two lens telescope.

® (Coatings: ultrahard, low-loss

® Damage threshold: > 5 J/cm? (10 nsec pulse)

See What You
Can Discover

® Substrate: UV-grade fused silica or calcium fluoride
@ Flatness: better than \/10

Mirrors may be specified for 45° or normal incidence. We also
offer a wide variety of lenses and beamsplitters that are tailored
for ultraviolet applications.

The Melles Griot Catalog. Your Tool of Discovery.
Helping you make informed decisions.

Practical design advice. Specifications. Tutorials.
Optics, optical mounts, lasers, and instruments

for research, prototype, and production.

UV optics are available in many standard and The Melles Griot Catalog. Ordler It. Use It
custom slzes_ Call us now! And see what you can discover!

Find out more:
1-800-835-2626

o= famen) = ‘f-n- =3
MELLES GRION

Your FREE

PHOTONICS COMPONENTS Catalog Today!
16542 Millikan Avenue, Irvine, CA 92606 | Call 1-800-835-2626.
1(800) 835-2626 » (949) 261-5600 * FAX: (349) 261-7790 | Press 1 and ask for your catalog.

E-mail: mgsales@irvine.mellesgriot.com * www.mellesgriot.com ‘

Or FAX or E-mail.
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Test & Measurement

& Suspension Devices for Vibration Testing of Structures

Springs, cables, and noncircular cams suspend objects in static equilibrium.

Langley Research Center, Hampton, Virginia

Space structures in general experience
free-free vibrational boundary conditions
that are not readily replicable on the

ground. To conduct vibration tests of

such structures on Earth, special devices
must be used to support the weight of the
structures without introducing any con-
straining forces that impose boundary
conditions that detract from the simula-
tion of the desired free-free boundary
conditions in outer space. Previous sup-
ports all have certain disadvantages. For
example, long cables entail very tall ceil-
ings and generate undesirable pendulum
effects, the masses of air pads incorpo-
rated into a suspended structure can dis-
tort the dynamical characteristics of the
structure, pneumatic/electric devices are
usually highly complex, and springs are
limited by small domains of operation

(strokes). To overcome these difficulties,
a simple and inexpensive support was de-
signed that includes a noncircular cam, a
torsion spring, and a cable.

As shown in the figure, a thin cable is
wrapped around the circumference of
the noncircular disk. This cable passes
through the smooth ring and extends
downward to suspend the object under
test. To prevent the cable from driving
the disk and unwinding, a torsional
spring is attached to the disk. The cam
has a special profile designed in conjunc-
tion with the load it is to suspend and
with the stiffness of the torsional spring.
The torsional spring loads the cam as the
cam rotates so that the torque exerted by
the spring about the axis of rotation of
the cam is exactly counterbalanced by the
weight of the object under test.

Cable
Wrapped
on Disk

Torsional
Spring

Object Under Test
Suspended by
Cable

FIRST POSITION

Noncircular
Disk

SECOND POSITION

The Increase in Torque of the Torsional Spring when the object moves to the second position is bal-
anced by an increase in the moment arm on the noncircular disk, keeping the object in static equilib-

rium at any height.

34

www.nasatech.com

In this concept, the profile of the disk
is designed such that for any given dis-
placement of the object under test from
its original static-equilibrium position,
its new position is also one of static equi-
librium. This imitates what happens in
outer space: any object displaced from
one position of static equilibrium to an-
other position remains in static equilib-
rium in its new position.

This device also simulates the behav-
ior of the object under test when it is
subjected to an impulse. When a given
velocity is imparted to the object, it con-
tinues to travel at that same velocity over
a considerable range. The velocity re-
mains constant because the tension in
the cable remains constant and equal to
the weight of the object, so that no net
driving force is exerted on the article
throughout its entire range of motion.
This condition simulates the motion of
an object in outer space.

This suspension system is simple and
inexpensive to construct. The setup is
very compact, precluding the need for
high ceilings or large platforms. The
range of motion for the object under
test can be large, providing considerably
longer times for the experimental col-
lection of data. In addition, the inertia
of the system is small and therefore does
not appreciably modify the dynamical
characteristics of the test article. Besides
the obvious applications of this system
in the aerospace field, it could be ap-
plied to many everyday problems in
which objects must be balanced verti-
cally by use of systems of relatively low
mass and friction.

This work was done by Meng-Sang Chew
and Li-Farn Yang of Old Dominion Univer-
sity, and Jer-Nan Juang of Langley Re-
search Center. For further information, ac-
cess the Technical Support Package ( TSP)
free on-line at www.nasatech.com under the
Mechanics category.

This invention has been patented by NASA
(U.S. Patent No. 5,207,110). Inquiries con-
cerning nonexclusive or exclusive license for
its commercial development should be ad-
dressed to the Patent Counsel, Langley Re-
search Center; (804) 864-3521. Refer to
LAR-14272.
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MODEL 750 MODEL 50/50M1 MODEL 256/256HX
ISOTRON" ISOTRON® ISOTRON®
Accelerometer Accelerometers Accelerometers

Priced at 1/3 of products
with comparable specifica-
tions, Model 50/50M1 are
developed to fit the widest
range of applications.
These lightweight

Designed for modal and
other vibration measure-
ments on small structures,
these lightweight accel-
erometers are hermetically
sealed and weigh as little

This general purpose
accelerometer has integral
electronics and operates
over a wide dynamic
range from 0.5 mg to

50 g. It provides broad-

band frequency response accelerometers are hermet- e — as 3.2 grams. They provide
from 1 Hz to 6 kHz and has a sensitivity of 100 ically sealed and weigh only 3.8 grams. They milli-g resolution (0.004 or 0.001 g's), wide
mV/g. It includes a built-in low-pass filter and provide milli-g resolution (0.001 g’s) and can be dynamic range (500 or £50 g’s), broadband
signal ground isolation. The unit features a top powered by a +12 Vdc constant current supply. response (1 Hz to 10 kHz) and signal ground
connector and is hermetically sealed. Sensitivity is 50 mV/g over a full-scale range of isolation. Sensitivity is 10 or 100 mV/g. Both
Call Endevco toll-free at 1.3'77»}?_.\;[)[{\/(‘(), +40 g's. Frequency response is 1 Hz to 5 kHz. adhesive and stud mounting are available.
Model 50M1 has an integral magnet for Call Endevco toll-free at 1-877-ENDEVCO.

For More Information Circle No. 562 mounting convenience.
Call Endevco toll-free at 1-877-ENDEVCO.

For More Information Circle No. 563

For More Information Circle No. 564

MODEL 4475 ISOTRON®

Power Supply ‘
This portable 10-channel power supply, designed |
to work with ISOTRON transducers, features

spring terminals for quick and reliable input ‘
connections, and uses an external DC power \
source. The unit supplies 4.7 mA to the ‘
ISOTRON and has a bandwidth of 0.2 Hz to

50 kHz. Outputs are provided through both BNC
and DB-15 connectors. LED indicators display |
operating status. The unit weighs 2.5 Ibs and is |
ideal for on-vehicle testing. 1
Call Endevco toll-free at 1-877-ENDEVCO. ‘

For More Information Circle No. 565

Endevco’s Quality Measurement Products:

Same Rock-Solid Performance and
Dependability at New Rock-Bottom Prices.

For over 50 years you've come to product line. With Endevco, you can
MODEL 133 PE/ISOTRON® know and depend on Endevco quality now engineer a total measurement solution
Signal Conditioner for precision shock and vibration at optimum price/performance. And in
This three-channel signal conditioner can be measurement. Now, thanks to recent addition to dependable, rugged Endevco
poseatesd sesnallyior by coRspt, Kalg the major process improvements, our newly  products, you get our strong application
standard RS-232 port and optional application 3 - : 7 = % ;
software. It has & built-in 4-pole Butterworth mlrodu_ced profiucl lines pr(?\'lcjc the support team to help you with technical
high-pass filter with optional comer frequencies same high performance at significantly 1SSues.
Bandwidth is 100 kHz with gain range program- lower prices. With time-proven rock-solid quality,
mabie from O to 1000. Mects filter ffq_uji'f_ﬂ";'.{m Whatever your application, you can Endevco now brings you rock-bottom
::“Jl'\:ll‘":f 'f(l:,f”m‘ R b a2 select accelerometers, signal conditioners, prices. Contact us by fax, phone, email,
Call Emfc\m toll-free at 1-877-ENDEVCO. and accessories from our very broad or visit our website today.

For More Information Circle No. 566
The Measurement Solutions Company.

30700 Rancho Viejo Road, San Juan Capistrano, CA 92675-1748
Tel: (877)-ENDEVCO (Toll Free) Fax: (949) 661-7231
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% Pistol-Grip Torque-Measuring Power Tool
Features include compactness and improved control of torque.
Goddard Space Flight Center, Greenbelt, Maryland

The figure shows one aspect of the ex-
terior appearance of a pistol-grip torque-
measuring power tool. The tool is a self-
contained, computer controlled, 3/8-in.
(=9.5-mm) drive pistol-grip style tool.
The tool is intended for use in assembly
operations in which application of pre-
cise torques to fasteners is critical to
safety. In comparison with controlled-
torque industrial and commercial power
tools now in use, the tool offers advan-
tages of small volume and more precise
control of torque. It can also be oper-
ated under battery power, with battery
life extended relative to battery lives of
similar commercial power tools.

The tool is capable of generating
torques up to 25 Ib-ft (34 N-m) and op-
erating at speeds up to 60 revolu-

tions/min. Numerous torque, speed,
and turn count limits can be pro-
grammed into the tool through the
tool’s serial port. The tool is 14.17 long
by 15.18 in. high (36.0 by 38.6 cm), with
battery, and 2.75 in. (7.0 cm) wide.
Whereas currently available controlled-
torque power tools feature open-loop ser-
vocontrol with poor torque-control accu-
racy, the tool includes a computer-based
closed-loop servocontrol system that is
programmed via software. The tool pro-
vides excellent torque-control accuracy.
For each significant torque application
event, the tool records data in its non-
volatile memory. Each datum character-
izes the maximum applied torque and
angle rotated after a threshold torque is
reached. The data may be downloaded to

a separate computer to ascertain the
quality of the torque application and to
diagnose the condition of the tool.

This work was done by Paul W. Richards,
Ken Wagner, Robyn King, and Chan Park of
Goddard Space Flight Center; Carl
Konkel, Chris Smith, Joe Rosol, and Leland
VanAllen of Orbital Sciences Corp.; and Lee
Brown, Randy Frey, and Mike Garrah of
Swales. For further information, access the
Technical Support Package (TSP) free on-line
at www.nasatech.com under the Machinery/
Automation category.

This invention is owned by NASA, and a
patent application has been filed. Inquiries con-
cerning nonexclustve or exclustve license for its
commenrcial development should be addressed to
the Patent Counsel, Goddard Space Flight Cen-
ter; (301) 286-7351. Refer to GSC-13706.
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This Pistol-Grip Power Tool resembles other pistol-grip power tools in some respects, but is smaller and provides better control over applied torques.
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B¢ Apparatus for Testing

Vacuum Torsional Dampers
Variations in torque can be measured under

realistic operating conditions.

Goddard Space Flight Center, Greenbelt, Maryland

A laboratory apparatus called a “vac-
uum damper investigation and perfor-
mance evaluation robot” (“V-DIAPER”)
affords capabilities for vacuum dynamic
testing of torsional dampers. The appa-
ratus was developed for original use in
testing torsional dampers (rotary viscous
dampers) that are destined to operate,
in vacuum, as parts of rotary solar-panel-
deployment and antenna-deployment
mechanisms on spacecraft. The V-DIA-
PER can also be used to perform vac-
uum dynamic testing of torsional
dampers designed for terrestrial use in
vacuum or in air.,

In the original application, for which
the V-DIAPER was developed, each
damper contains a paddle that, in oper-
ation, is rotated through a highly viscous
liquid in a chamber. By virtue of the ro-
tation, the liquid is forced through an
orifice from the advancing side to the re-
treating side of the paddle; this action
contributes a major portion of the
damping torque. The flow of the viscous
liquid in the clearance between the pad-
dle and the chamber walls also con-
tributes some damping torque. When
the damper is placed in a vacuum, bub-
bles can form in the damping liquid.
The bubbles cause local decreases in vis-
cosity and thus intermittent sharp de-
creases in damping torque during rota-
tion. The V-DIAPER was designed to

facilitate investigation of the effects of

the bubbles under realistic vacuum op-
erating conditions.

The V-DIAPER (see figure) includes a
motor and gearbox for rotary actuation
of a damper under test. The damper is
mounted inside a vacuum bell jar. The
motor and gearbox are mounted out-
side the vacuum bell jar, and the output
shaft of the gearbox is connected to the
damper via a torque load cell and a vac-
uum rotary feedthrough. The load cell
provides measurements of the time-vary-
ing responsive damping torque, so that
decreases in damping torque associated
with incidence of bubbles and the recov-

ery of damping torque after passage of

bubbles can be studied in detail. Op-
tionally, an x-ray camera can be used for
visual observation of bubbles.

In the original application, the V-DIAPER
was not used only to investigate the ef-
fects of bubbles; it was also used to con-
firm the effectiveness of corrective mea-
sures that were undertaken in an effort
to eliminate bubbles. These measures
consisted mostly of improvements in the
techniques for filling and sealing the
dampers.

This work was done by Brian Ottens and
Alphonso Stewart of Goddard Space Flight
Center. For further information, access the
Technical Support Package (TSP) free on-line
at www.nasatech.com under the Machinery/
Automation category.

GSC-14093

" Motor

\ 16:1 Gearbox
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Vacuum Plate With
O-Ring Groove

Torque Load Cell

Torsional Damper
To Be Tested

™ Vacuum Rotary
Feedthrough

A Torsional Damper Is Actuated in a Vacuum while its responsive damping torque is measured by a
load cell. Optionally, an x-ray camera (not shown) can be used to view bubbles in the liquid inside the

damper.
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€ Redundant Fiber-Optic Transceivers for Remote Testing
Data can be transmitted at rates up to 125 Mb/s over long distances.

Stennis Space Center, Mississippi

Redundant fiber-optic transceivers
have been incorporated into the
High Speed Data Acquisition System
(HSDAS) at Stennis Space Center,
where they are used to communicate
data acquired by remotely located in-
strumentation during tests of spacecraft
engines. These and similar transceivers
could also prove useful in other situa-
tions in which there are requirements
for acquiring data at safe distances from
instrumentation located in hostile or po-
tentially dangerous environments.

A primary consideration in the design
of these transceivers is to separate the
analog-to-digital conversion hardware
from the data recording device.The ana-
log signals from a test stand could be
transmitted to a safe location over long
copper cables, but the signals on the ca-
bles can become corrupted through
pickup of electromagnetic noise from
the environment. Another approach
would be to avoid long cables by tape-
recording the analog signals on the test
stand and subsequently transporting the
tapes to a safe location for processing.
This method would require extra time to
digitize the data after tests. Analog-to-
digital conversion on the test stand, digi-
tal transmission, and recording at a re-
mote location make it possible to avoid
both the degradation of analog electrical
signals over long cables and the delays in-
curred through post-test digitization.

With these transceivers, the analog in-
strumentation outputs are digitized and
preprocessed on the test stand and then

recorded remotely
on a commercially
available high-speed
data recorder. Previ-
ously, the digitizer

was connected to the
recorder through a
7542 coaxial cable that
could be no longer
than 50 m. The elec-
trical output of the
recorder — a modi-
fied TAXI (Transpar-
ent  Asynchronous
Transmit/Receive In-
terface) signal con-
taining a stream of dig-
ital data at a rate of
125 Mb/s — is fed
through a standard duplex coaxial in-
terface to the first of two fiber-optic
transceivers. In the first transceiver, the
electrical signal is converted to an opti-

cal one, then transmitted over one of

two duplex fiber-optic links to the sec-
ond transceiver, which is in a safe loca-
tion far from the test stand. The fiber-
optic link can be as long as 25 km —
much longer than the coaxial cable. In
the second transceiver, the optical signal
is converted back to the original electri-
cal signal and this data is then stored on
the high-speed data recorder.

Each transceiver (see figure) contains
two fiber-optic transmitters and two
fiber-optic receivers. Under either man-
ual or automatic control, electronic
switching circuitry in the transceivers se-

MOOEL $OTR-A2S

Fiber-Optic Transceivers like this one are used in pairs to transmit digital
signals from remote test locations at rates up to 125 Mb/s. Whereas the
maximum usable length of a coaxial cable for transmission of analog sig-
nals in the original application is 50 m, the maximum length of a fiber-
optic digital link in the same application is 25 km.

lects the transmitter/receiver pair that
generates the best received signal. The
redundancy of transmitters and re-
ceivers also helps to prevent communi-
cation errors that could arise from de-
fects in the fiber-optic links.

This work was done by Joey V. Kirkpatrick
of Stennis Space Center and Francis
Grosz, Jr., Kenny Lannes, and David Manis-
calco of Omni Technologies, Inc.

This invention is owned by NASA, and a
patent application has been filed. Omni Tech-
nologies, Inc., has an exclusive license for this
technology. All inquiries should to addressed
to: Omni Technologies, Inc., Attn: Sean Grif-
fin, 7412 Lake Shore Drive, New Orleans,
LA 70124, Tel No: (504)288-8211. Refer to
SSC-00052.

& Integrated Environmental
Monitoring System for Clean Rooms

John F. Kennedy Space Center, Florida

A system of electronic monitoring
equipment under central computer con-
trol records and displays the readouts of
environmental-quality instrumentation
in clean rooms in the Space Station Pro-
cessing Facility at Kennedy Space Center.
The instruments include airborne-parti-
cle counters, temperature, humidity and
pressure sensors, and detectors of am-
monia and other gases. The monitoring
system is readily configurable and ex-
pandable; it was developed to replace a
system that was based on obsolescent
computers and could not accommodate

38

new instruments. The system includes a
central data station, assembled from
commercial hardware, that receives and
records data, provides local and remote
graphical user interfaces, provides secu-
rity features, and prints reports. The cen-
tral data station is connected to monitor-
ing locations via RS-422 standard
electronic communication links. At the
monitoring locations, modular convert-
ers are used to convert between the RS-
422 format and other digital or analog
data formats, which include the RS-232
and 0-to-5-volt formats. This is done in

www.nasatech.com

order to accommodate instruments that
output data in these formats.

This work was done by Paul A. Mogan of
Kennedy Space Center and William L.
Gill formerly of McDonnell Douglas Space
Station Co. For further information, access
the Technical Support Package (TSP) free on-
line at www.nasatech.com under the Elec-
tronic Components and Systems category.

Inquiries concerning rights for the commer-
cial use of this invention should be addressed
to the Technology Programs and Commercial-
ization Office, Kennedy Space Center, (407)
867-6373. Refer to KSC-12044.

NASA Tech Briefs, July 1999
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$ Special Coverage: Test & Measurement

Keithley Instruments, Cleveland,
OH, offers XControls test program
development software, a library of
software components that enables
programmers to shorten develop-
ment time in test and data acquisi-
tion applications. The suite contains
18 compact, 32-bit ActiveX controls
for Windows 95/98/NT for test
applications using Visual C/C++,
Visual Basic, Delphi, or other devel-
opment tools that are ActiveX containers.

Using the software, a programmer can insert GUI controls in the
form of graphs, analog meters, digital displays, lighted annunciator
panels, selector knobs and dials, start/stop buttons, and toggle
switches. Components include XMeter, which enables users to display
data as a simulated analog meter; XSlider, which allows users to input
and display a numeric data between two limit values using a linear
slider; and XMMTimer, which implements a hardware-controlled
timer with pre-assigned interrupt independent of the system.

For More Information Circle No. 721

The EL-SYSB AC/DC and DC/DC
benchtop power supply test systems
from ELTEST, Mansfield, MA, are avail-
able in three versions: EL-DCSYSB for
testing DC/DC and VRM power sup-
plies; EL-ACSYSB for AC/DC power sup-
plies; and the EL-ADSYSB for a combi-
nation of both. The systems include
Powerwin® software for AC/DC, DC/
DC, and VRM testing; rackmountable industrial PC with keyboard-
mouse and 17" SVGA monitor; power supply measurement board;
load controller board; programmable DC source and/or GPIB pro-
grammable AC source; and test manifold fixturing.

The manifolds integrate the electronic loads and offer various cool-
ing options/power levels. The Powerwin software is Windows 95-
based virtual instrument software that includes a library of industry-
standard test functions, providing real-time graphic presentation of
captured waveforms. Any individual test selected from the library
shows the test limits, guard-band margins, measured values, and
optional graphic plot on the parameter being measured.

For More Information Circle No. 722

National Instruments, Austin, TX,
offers three computer-based sig-
nal generators: the NI 5431, NI
5411, and NI 5401 signal sources
that deliver analog stimulus for
network analysis, video signal test-
ing, automotive testing wave-
forms, and serial signals for the

. test and diagnostics of serial com-
munications links. The NI 5431 for PCI and PXI™/CompactPCI com-
puters is an analog and digital video signal generator that features a
sampling frequency of 20 MHz.

The NI 5411 is an arbitrary waveform generator for PCI,
PXI1/CompactPCI, and ISA computers that includes all the function-
ality of arbitrary waveform generators, sweep generators, and func-
tion generators. It features one output channel, 12-bit vertical reso-
lution, and 16-bit digital pattern output. The NI 5401 is a DDS-based
function generator for PCI and PXI/CompactPCI computers that
can generate repetitive signals, such as sine, square, triangular, and
limited arbitrary with a minimum frequency of 9.31 MHz.

For More Information Circle No. 724

Lake Shore Cryotronics, Wester-

ville, OH, has introduced the
- Model 218 temperature monitor,
an eight-channel monitor that
reads up to eight diode or resis-
tance temperature sensors twice
each second. The monitor dis-
~ | plays all eight channels continu-
ously in Kelvin, Celsius, volts, or
ohms. The monitor supports diodes, Platinum RTDs, and Negative
Temperature Coefficient (NTC) resistor sensors. There are two ver-
sions of the monitor: the Model 218S and 218E. Both have the same
sensor reading and display capabilities.

Available with the monitor are two computer interfaces: IEEE-488
and serial. Simple computer programs can collect readings from all
eight channels at the full update rate. The monitor features alarms
and two analog voltage outputs. Eight relays can be used with the
alarm setpoints in latching mode for error detection or in nonlatch-
ing mode for on/off control. A printer capability gives a hard copy of
readings when a computer is not being used to record data.

unn
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For More Information Circle No. 723

The Model 785 Multi-
Range pressure stan-
dard from Paroscien-
tific, Redmond, WA,
performs a variety of
pressure measure-
ments for calibration,
testing, and transfer
standard applications.
The pressure instru-
ment features either

one or two Digiquartz®
absolute and gauge pressure transducers. Multi-ranging allows each
transducer to replace three separate transducers.

Resolution of better than 0.0001% and typical accuracy of 0.01%
can be achieved in difficult environmental conditions. The instru-
ment features push-button selection between measurement modes. A
front-panel keyboard is used for local configuration and customized
set-up. An automated zeroing function allows users to operate in
either gauge or absolute measurement mode.

For More Information Circle No. 725

Raytek Corp., Santa
Cruz, CA, has intro-
duced the MiniTemp™
pocket-sized infrared
non-contact thermom-
eter for monitoring of
climate control
tems, electrical panels,
automotive compo-
nents, cooling systems,
water temperature,
and duct efficiency.
The thermometer is powered by a 9-volt battery, and is available with
an accessory package that includes a wrist strap and case.

The unit measures temperatures up to 6 feet away within the range
of -18° to 260°C (0 to 500°F). Features include C or F temperature
selectable switch, backlight, low battery indicator, automatic off, and
a seven-second hold on the display after trigger release. Two models
are available: the MT2 and the MT4, which has laser sighting for accu-
rate aiming.

sys-

For More Information Circle No. 726
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& Series-Connected Boost Regulators

Dc-to-dc converters serve as building blocks of modular electric-power systems.
John H. Glenn Research Center, Cleveland, Ohio

A series-connected boost regulator
(SCBR) is, as its name suggests, an
electronic circuit for boosting a
power-supply voltage to a higher and
regulated value. The distinguishing
feature of an SCBR is an intercon-
nection topology in which one util-
izes the input/output dc-isolating
quality of a dc-to-dc converter.
(Other, similar terms that have been
used to denote an SCBR include “se-
ries-connected converter,” “series-
connected boost converter,” and “se-
ries-connected boost unit.”)

SCBRs were conceived as building
blocks of relatively inexpensive,
modular power-management-and-
distribution (PMAD) systems for fu-
ture spacecraft. Potential terrestrial
applications for the SCBR concept
include output regulators and stor-
age-battery chargers for solar photo-
voltaic arrays.

The top part of Figure 1 is a sim-
plified schematic diagram of a typical
dc-to-dc power converter, showing
how dc isolation between the input
and output sides is achieved by use of
transformer coupling. The bottom
part of Figure 1 illustrates the utiliza-
tion of the same dc-to-dc converter in
a basic SCBR, in which one connects
the input “hot” terminal to the out-
put return (“cold”) terminal; in ef-
fect, the input and output are con-
nected in series, so that their voltages
add to yield a higher overall output
voltage.

An important advantage afforded
by an SCBR is the ability to use a dc-
to-dc converter to regulate more
power than it is rated to handle by it-
self, at an overall efficiency greater
than that of the dc-to-dc converter by
itself. Figure 2 illustrates the example
of an SCBR that supplies a regulated
potential of 28 Vdc to a load of 2.8 Q
(thus supplying a load current of 10
A). In this example, the available
power-supply potential is 20 Vdc (un-

regulated), and one uses a dc-to-dc con-
verter as a boost regulator to increase
the load potential to the desired regu-

lated 28 Vdc.
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Figure 1. A Basic SCBR Is Formed by connecting the “hot” terminal on the input side of a dc-to-dc converter
to the return (“cold”) terminal on its output side.

Total Current Converter Input £ T8
147 A Current 4.7 A
Load Current 10 A
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de-to-dc Boost T
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Figure 2. Power Is Delivered from a 20-V power supply to a 2.8-Q load via an 8-V-output dc-to-dc converter
connected and operated as a boost regulator.

The dc-to-dc converter considered by it 4.7 A at the supply potential of 20 Vdc
self is rated to put out a current of 10 Aat  (thus, an input power of 94 W). Under
a potential of 8 Vdc (thus, an output power  these conditions, its efficiency (output
of 80 W) while drawing an input currentof ~ power + input power) is about 85 percent.
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For More Information Circle No. 406

However, the dc-to-dc converter does
not operate by itself. With respect to the
load current, it is connected in series
with the 20-Vdc power supply. As a con-
sequence, it processes only a fraction of
the total regulated power of 280 W de-
livered to the load: this is the sense in
which the de-to-dc converter can be re-
garded as regulating more power than it
is rated to handle by itself.

The current drawn from the 20-Vdc
power supply in this example is 14.7 A,
comprising the load current of 10 A and
the 4.7-A input current for the dc-to-dc
converter. The total power consumed is
thus 20 x 14.7 = 294 W. Then the overall
efficiency (regulated output power = total
power consumed) is about 95 percent,
which is greater than the efficiency of the
dc-to-dc converter considered by itself.

SCBRs can be built at relatively low
cost because dc-to-dc converters are

commercially available and relatively in-
expensive. A basic SCBR can be used by
itself or in combination with other build-
ing blocks (including other SCBRs).
Other advantages of SCBRs include high
power densities, adaptability to positive-
ground power systems, and capabilities
for high degrees of fault tolerance.

This work was done by Raymond F. Beach
and Robert Button of Glenn Research
Center and Andy Brush of Sverdrup Tech-
nolgy, Inc. For further information, access the
Technical Support Package (TSP) free on-line
at wuww.nasatech.com under the Electronic
Components and Systems category.

Inquiries concerning rights for the commer-
cial use of this invention should be addressed
to NASA Glenn Research Center, Commercial
Technology Office, Atin: Tech Brief Patent
Status, Mail Stop 7-3, 21000 Brookpark
Road, Cleveland, Ohio 44135. Refer to LEW-
15918.

Patch Antenna

€ Seven-Element Circularly Polarized

Commercial terrestrial applications have
recently been found for a spacecraft antenna.

John H. Glenn Research Center, Cleveland, Ohio

A seven-element microstrip patch an-
tenna is designed to operate with circu-
lar polarization and high gain at a fre-
quency of 2.2875 GHz. The antenna was
developed in the early 1990s as a poten-
tial replacement for a helical antenna

aboard the Advanced Tracking and Data
Relay Satellite. Recently, the Federal
Communications Commission allocated
frequencies around 2.4 GHz for com-
mercial communication systems. The
present antenna is well suited for these

Line Stretcher

Probe Feed \

Coplanar Paich Antenna
Element (One of Seven)

4.45by 4,39 cm et

Patch-Array Circuit Board

Output Port of Radial Power Divider

Coaxial Connector With
Siotted Outer Conductor

Radio-Frequency

7-Way Divider Junction

Coplanar-Waveguide-to-Stripfine
Post Coupler

Power-Divider Circuit Board
L

Balanced-Stripline Line
Stretcher/ Coupler Circuit Board

This Seven-Element Patch Antenna generates a circularly polarized beam with high gain. Its charac-
teristics are well matched with requirements for commercial communication systems that operate at

frequencies around 2.4 GHz.

www.nasatech.com
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systems, not only because it provides
high gain in the desired frequency
range, but also because like other patch
antennas, it is lightweight, can be fabri-
cated easily, can be mounted with a low
profile, and is inexpensive. In addition,
its circular polarization is especially ad-
vantageous in cellular-telephone and
mobile communications, in that circular
polarization can mitigate multipath fad-
ing, which is severe in urban environ-
ments.

The seven patch antenna elements
are arranged in a hexagonal pattern
(see figure). The patches are fed in
equal amplitude and phase by a multi-
layer feed network that consists largely
of coplanar-waveguide (CPW) and bal-
anced stripline components fabricated
at low cost by printed-circuit techniques.

Radio-frequency power from a trans-
mitter is fed to the antenna through a
coaxial cable that terminates in a coaxial
connector. The coaxial connector is or-
thogonal to the plane of a seven-way ra-
dial CPW power divider. The inner con-
ductor of the coaxial connector meets
the junction formed by the middle strip
conductors of the CPWs. The outer con-
ductor of the coaxial connector is slot-
ted and meets the ground-plane con-
ductors of the CPW.

Each of the seven output ports of the
power divider is connected, via a post
coupler, to one of the ports of a bal-
anced stripline line stretcher, which
equalizes the signal-propagation path
lengths to the seven patch antenna ele-
ments. Each port of the line stretcher is
connected to one of the patch antenna
elements by a post coupler that also
serves as a probe feed.

The measured on-axis axial ratio (that
is, the ratio between axes of the polar-
ization ellipse) is 1.5 dB; in other words,
the polarization is nearly circular as in-
tended. The measured beam widths are
36° in two orthogonal meridional
planes, and the gain of the antenna as
determined from the beam widths is 13
dB. The measured return loss at the
coaxial connector is more than 15 dB at
the design frequency.

This work was done by R. Q. Lee of
Glenn Research Center, G.R. Lin-
damood of the University of Akron, and R.
N. Simons of Sverdrup Technology, Inc. For
further information, access the Technical
Support Package (TSP) free online at
www.nasatech.com under the Electronic
Components and Systems category.

Inquiries concerning rights for the commer-
cial 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, Cleve-
land, Ohio 44135. Refer to LEW-16713.
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@I Software

on an Intranet

¢3 Automating Work-Time and Attendance Recording

Money is saved through reduction in processing time and prevention of errors.
Goddard Space Flight Center, Greenbelt, Maryland

The OMNI time and attendance sys-
tem is a workstation software system for
automated, centralized recording of
work time and attendance, and for flexi-
ble scheduling of work by employees in
an organization. The OMNI system
makes it unnecessary to perform the
time-consuming and error-prone tasks
of preparing, copying, transporting, or
in any other way using or handling
paper time cards or other paper records.

Unlike most commercial intranet
client/server “groupware” designed for pa-
perless office operations, the OMNI sofit-
ware is not difficult to learn, is not loaded
with extra “features” that most organiza-
tions do not need, and is compatible with a
variety of computers and operating sys-
tems. The OMNI software was developed,
from the start, to take advantage of popu-
lar Web-browser programs (Netscape, Mo-
saic, and Internet Explorer) installed in
many computer workstations.

The OMNI time and at-
tendance software com-

information as of the most recent previ-
ous entry. (This information is recorded
in a database maintained by the system.)
The employee can update the informa-
tion by changing job order numbers
(referenced by names) and/or numbers
of hours worked. The employee can also
enter such information as requests for
leave and flexible work schedules.
When the employee has finished up-
dating the time-card information, the
employee can save the information with
or without submitting it for official
recording by the system. When the em-
ployee submits the information to the
system, several things happen:
® The system records the information in
the database for retrieval next time.
® By electronic mail, the system sends
the electronic equivalent of the em-
ployee’s time card to a time keeper.

Once the electronic equivalents of

time cards from all employees have been

=[<[a] (7] [e[&[a]&] (o]

received and approved, the information
from the databases is printed on time-
card stock paper and sent to a payroll-
processing system.

Anyone familiar with the World Wide
Web can use the OMNI system. More-
over, because the OMNI system runs on
an ordinary WWW server on an intranet,
it is easily useable in many areas. The
performance of the OMNI system for an
organization is limited only by the de-
sign of the organization’s intranet.

In an organization that has a high em-
ployee-to-supervisor ratio, the automa-
tion of administrative processes by use of
OMNI software on an intranet is a quick
and inexpensive way to save time across
the workplace. For example, in an appli-
cation to the former Flight Dynamics Sys-
tems Branch at Goddard Space Flight
Center, the cost of implementing the
OMNI system was less than one per-
son-month of effort. Once the OMNI sys-
tem was in operation, the
amount of time spent pro-
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per pay period, whereas it
took 10 hours per pay pe-
riod to process time cards
in the former paper system.
An additional benefit af-
forded by the OMNI system
is an on-line database that
can be used to store and
track project expenditures
by employee; this makes it
easier for supervisors to sat-
isfy staffing requirements
and to make accurate esti-
mates of future expendi-
tures by project.

This work was done by
David Matusow and Joe
Sparmo of Goddard Space
Flight Center. For further in-
formation, access the Technical
Support Package (TSP) free on-
line at www.nasatech.com

by displaying, in a time-
card format (see figure),
the employee’s work-time

46

This Example of a Time-Card Entry Page was generated in the OMNI system and
displayed by use of Netscape.

www.nasatech.com

under the Software category.
GSC-13973
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Release 12 software is Algor's most comprehensive release
since 1990. Release 12 features seamless integration with
CAD and an all-new single user interface for Finite Element
Analysis (FEA) so you can control all of Algor's modeling and
analysis software from within Superdraw Ill. Each data input
screen has real-time data checking to prevent input errors
during an FEA. The Release 12 interface also features unit
definition and context-sensitive help. An all-new material
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port the new user interface. Release 12 includes hundreds of
improvements to make your engineering accurate and easy.
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® Fabricating Diamond Membranes Using Reactive-Ion Etching
The rate of dry etching of silicon is more than 3 times that of hot KOH.
NASA's Jet Propulsion Laboratory, Pasadena, California

A process for the fabrication of a
polycrystalline diamond membrane in-
volves chemical vapor deposition
(CVD) of diamond onto a silicon sub-
strate, followed by conventional pho-
tolithography and subsequent reactive-
ion etching to remove part of the
substrate (see figure). This process is
an improvement over an older process
in which the substrate is etched in a
hot KOH solution. This process can be
used to fabricate diamond polycrys-

talline membranes as parts of micro-
electromechanical sensors.

The starting substrate is a mirror-
smooth (100)-oriented single-crystal
silicon wafer with n or p doping to a re-
sistivity <20 Q-cm. To increase the den-
sity of nucleation sites for diamond and
thereby make it possible to obtain a
pinhole-free diamond deposit, the
front (top in the figure) surface of the
substrate is scratched by use of dia-
mond paste. A polycrystalline diamond

film is grown on the scratched surface
by CVD from a flowing mixture or
methane and hydrogen, typically at a
total pressure of 45 torr (6 kPa) and a
substrate temperature of 950 °C.

After deposition of diamond to the re-
quired thickness, aluminum is deposited
on the back (bottom in the figure) sur-
face of the substrate by electron-beam
evaporation. The aluminum film is pat-
terned photolithographically, then
etched by a commercial solution con-

~<——— Silicon Substrate

- Silicon Substrate With Scratched Surface

-<———  Polycrystalline Diamond Deposited on
Scratched Surface

- Aluminum Deposited on Back Surface of
Substrate

\

Aluminum Patterned and Substrate Reactive-lon Etched
Through Hole in Pattern

The Processing Sequence is depicted here schematically in terms of the status of the workpiece at various stages.
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taining phosphoric and acetic acids,
thereby forming a mask to define the
areas to be protected from, and exposed
to, reactive ion etching. Next, reactive-
ion etching is effected by use of a radio-
frequency-induced SF; plasma.

In an experiment, the rate of reactive-
ion etching was found to be about 3.6
pm per minute; in contrast, the rate of
etching in hot KOH is about 1 pm per
minute. It was also found that reactive-
ion etching undercut the masked por-

tion of the substrate at a rate of about
3.5 pm per minute. The diamond mem-
brane exposed by etching of the sub-
strate was found to be in a state of com-
pressive stress.

This work was done by Rajeshuni Rame-
sham of Caltech for NASA’s Jet Propul-
sion Laboratory. For further information,
access the Technical Support Package (TSP)
free on-line at www.nasatech.com under the
Materials category.

NPO-20477

@ Metal-Surfaced Ceramic

Insulating Blankets

Metal foils are attached to ceramic blankets by

brazing at multiple locations.

Ames Research Center, Moffett Field, California

Flexible thermal-insulation blankets
made of ceramic fibers can be protected
against weather and handling by attach-
ing thin metal face sheets. In applica-
tions in which the blankets are exposed
to gas flows, the face sheets also afford
protection against flow-induced stresses
and help reduce aerodynamic drag by
providing smoother flow surfaces.

Typically, a metal sheet to be attached
to a ceramic blanket has a thickness of 5
mils (=0.13 mm) or less and is made of

titanium, aluminum, chromium, nio-
bium, or alloys of these elements. The
blanket can be made of fibers of silica,
aluminoborosilicate, silicon carbide,
and/or other ceramic materials. Option-
ally, in preparation for attachment of the
metal sheet, the ceramic fabric on the at-
tachment surface of the blanket can be
precoated with a thin layer of nickel to
improve its bonding properties.

Small dots of a metal or ceramic braz-
ing material are placed on the attach-

Metal Sheet

Dots of Brazing
Material

Ceramic Blanket

SECTION

A
A-A (ENLARGED)

The Metal Sheet and the Ceramic Blanket are joined by brazing at the dots.
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Measure

ANOVOLTS.

For measuring low voltages and
low resistances, the new Keithley
Model 2182 Nanovoltmeter
is an unrivaled value.

Its low noise at fast speeds
(3-5 times lower than previous
nanovoltmeters at 10 rdgs/s)
and affordable price make
it outstanding for research and
component test applications.
When paired with a current
source such as the Model 2400
SourceMeter®, the 2182’s
“Delta” mode allows fast,
synchronized current reversals,
dramatically reducing the effect
of changing thermal EMFs,
while directly calculating and
displaying the resultant
compensated voltage. For specs,
or to talk with an Application
Engineer, contact Keithley today.
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ment surface of the blanket (see fig-
ure). Preferably, the dots are between
1/8 and 1/4 in. (about 3 to 6 mm)
square and positioned either randomly
or in a regular pattern at intervals of
about 1 in. (=2.5 cm). The metal or ce-
ramic brazing material can be any of
several commercial formulations that
both wet the ceramic fabric and form
metallic bonds with the metal sheet
when heated to the brazing tempera-
ture. Suitable ceramic brazing materials
include ceramic-precursor adhesives
based on silica, alumina, and/or zirco-
nia. Suitable metal brazing materials in-
clude copper/silver, copper/gold, and
copper/silver/gold alloys that contain
titanium and/or vanadium as wetting
agents.

The metal sheet is placed over the
dots, then the resulting sandwich is

heated to a temperature of about
1,800 °F (about 980 °C) in a reducing
atmosphere or in a vacuum to effect
brazing. Finally, the sandwich is cooled
to room temperature, leaving the
metal sheet strongly bonded to the
blanket at the dots.

This work was done by Daniel . Rasky,
Paul M. Sawko, Paul Kolodziej, and
Demetrius A. Kourtides of for Ames Re-
search Center. For further information, ac-
cess the Techmical Support Package (TSP)
free on-line at www.nasatech.com under the
Materials category.

This invention has been patented by NASA
(U.S. Patent No. 5,744,252). 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-11989.

®Separating Ethanol From Water Via
Differential Solubility

Alcohol for combustion could be purified more economically.

Langley Research Center, Hampton, Virginia

The differential solubility of sulfur in
ethanol and water could be exploited to
separate ethanol from water. The energy
that could be produced by burning the
separated ethanol would be more than
that required in the separation process.
In contrast, the separation of a small
amount of ethanol (actually an
ethanol/water solution poor in ethanol)
from water by distillation requires more
energy than can be produced by burning
the resulting distillate. The proposed al-
cohol/water separation process could be
exploited industrially to produce clean
fuel from fermented vegetable matter.

In one version of this concept, sulfur
would be added to an ethanol/water
mixture: a slight amount of sulfur that
depends on the temperature of the mix-
ture would be dissolved by the ethanol.
(All three forms of sulfur are insoluble
in water, even at its boiling temperature,
but the a form of sulfur is slightly soluble
in ethanol and the b form is more solu-
ble in ethanol, according to the CRC
Handbook of Chemistry and Physics.)
The sulfur/ethanol mixture would settle
to the bottom of the container, where it
could be bled off. This small part of the
original mixture could then be heated
to separate the volatile ethanol from the
significantly less volatile sulfur. The hot
sulfur left after the distillation could be
added to another batch of the
ethanol/water mixture.

www.nasatech.com

In comparison with the energy con-
sumed in the conventional distillation
process, a significant amount of energy
would be saved in this process because
only the small bled-off portion of the
original mixture would have to be
heated. Because of its solubility in
ethanol, the b form of sulfur would be
used when the separation process was
carried out at room temperature and at-
mospheric pressure. Finely divided sul-
fur that was not dissolved by the ethanol
would float on the mixture.

In an alternative version of this con-
cept, the ethanol/water/sulfur mixture
would be placed in a retort, where it
could be heated and pressurized to a
temperature above the critical tempera-
ture and pressure of ethanol [243 °C
and 63 atm (6.4 MPa), respectively] but
below the critical temperature and
pressure of water [374.1 °C and 218.3
atm (22.12 MPa), respectively]. The
mixture would be retorted at a temper-
ature slightly above 243 °C and at a
pressure slightly above 63 atm (6.4
MPa), putting the ethanol in the super-
critical state, in which it should easily
dissolve all three forms of sulfur (in-
cluding the y form, which is insoluble at
ambient temperature and pressure).
The water, on the other hand, would
still be well below its critical state and
still should not dissolve sulfur. The sul-
fur/ethanol mixture would settle to the

NASA Tech Briefs, July 1999



bottom of the retort, where it could be
piped away under pressure and at high
temperature. The sulfur/ethanol mix-
ture would then be expanded to a lower
temperature and pressure at which not
as much sulfur could be dissolved in the
ethanol and at which ethanol would
partially separate from the mixture.
Further heating of the remaining mix-
ture at a pressure of 1 atm (0.1 MPa)
would separate most of the remaining
ethanol and sulfur. The sulfur could be
reused, and the high-pressure hot water
could be used to cook more mash to be
fermented or to preheat a charge going
to another retort.

This second version is probably the
most suitable for an industrial process,
and could be aided by the addition of a
centrifuge to separate the initial two-
phase mixture. The role of sulfur in
both versions could be played by an-
other substance. However, the low toxic-
ity and very low vapor pressure of sulfur
at the boiling temperature of ethanol
appear to make it the best candidate.

This work was done by Renaldo V. Jenkins
of Langley Research Center. For further in-
[formation, access the Technical Support Pack-
age (TSP) free on-line at www.nasatech.com
under the Materials category.

LAR-14894

®Separating Ethanol From Water Via
Differential Miscibility

Alcohol for combustion could be purified more economically.
Langley Research Center, Hampton, Virginia

The differential miscibility of castor
oil in ethanol and water would be ex-
ploited to separate ethanol from water,
according to a proposal. Burning the
separated ethanol would produce more
energy than would be consumed in the
separation process. In contrast, the sep-
aration of a small amount of ethanol
(actually an ethanol/water solution
poor in ethanol) from water by the con-
ventional process of distillation requires
more energy than can be produced by
burning the resulting distillate. As in
the process described in the preceding
article, “Separating Ethanol From Water
Via Differential Solubility” (LAR-
14894), the proposed alcohol/water
separation process could be exploited
industrially to produce clean fuel from
fermented vegetable matter.

In one version of this process, castor
oil would be added to an ethanol/
water solution. The ethanol would mix
freely with castor oil, which is insoluble
in water. The resulting ethanol/castor-
oil phase, which would contain less
than 1 percent water, would collect as
the top layer, the bottom layer being
the remainder of the ethanol/water so-
lution somewhat depleted in ethanol.
Heating this two-layer mixture to a
temperature slightly below the boiling
temperature of ethanol (78.5 °C)
would cause the partial pressure of
ethanol above the top layer to be much
greater than the partial pressure of ei-
ther castor oil or water. This vapor-
phase ethanol could be condensed in a
relatively pure state.

Although heating an isolated ethanol/
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water solution like that in the bottom
layer would normally raise the vapor
pressure of both ethanol and water
above the solution, this would not be the
case in the presence of the top castor-
oil/ethanol layer for the following rea-
sons: The amount of water that could dis-
solve in the top castor-oil/ethanol layer
would increase only slightly upon heat-
ing. On the other hand, ethanol could
readily cross the interface between the
two layers and enter the top layer. As
long as the total mix was kept at a tem-
perature below the boiling temperature
of ethanol (thereby preventing agitation

of the layers by boiling), the diffusion of

water through the castor-oil/ethanol
phase would be inhibited.

In an alternative version of this con-
cept, the upper castor-oil/ethanol layer
would be skimmed off and heated to ob-
tain the ethanol. Once the ethanol was
driven off, the castor oil could be re-
turned to an ethanol/water solution to
dissolve more ethanol to repeat the
process. This concept could readily lend
itself to a continuous process. Sub-
stances other than castor oil (one of its
components perhaps, or another sub-
stance) could be used in this process or
to extract other compounds from other
mixtures by using this upper-of-two-
phases vaporization technique.

This work was done by Renaldo V. Jenkins
of Langley Research Center. For further in-
[formation, access the Technical Support Pack-
age (TSP) free on-line at wunv.nasatech.com
under the Materials category.

LAR-14895
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@ Mechanics

Durability Studies on the F-15B Flight-Test Fixture

X-33 and space-shuttle insulation specimens were tested by use of similar hardware.
Dryden Flight Research Center, Edwards, California

NASA’s F-15B #836 is a two-seat version
of the F-15, which is a high-performance,
supersonic, allweather fighter airplane.
The F-15B is used as a test-bed aircraft for a
wide variety of flight experiments. In sup-
port of this use, a flighttest fixture (FTF)
(see Figure 1) was developed to provide a
space for flight experiments in a region
with known aerodynamic conditions.

The FTF has been flown in many flight
experiments during the past several years
and can be modified to satisfy a variety of
research requirements. For example, the
X-33 project requested assistance in ex-
posing specimens to shear and imping-
ing shock loads for validation and flight
qualification of the X-33 thermal-protec-
tion-system (TPS) materials in a flight en-
vironment. X-33 TPS materials for this
experiment ranged from metallic panel
materials (supplied by BF Goodrich) to a
variety of advanced flexible reusable sur-
face insulation (AFRSI) specimens sup-
plied by NASA Ames Research Center.
Transition seals and flight-test instru-
mentation islands were also incorpo-
rated into the specimens to demonstrate
the durability of these components.
Some of the specimens were thermally
cycled in an arc-jet tunnel prior to flight
test in order to simulate thermal loads ex-
pected on the X-33 vehicle.

The two forward left side panels on the
FTF were replaced by a large carrier plate
in order to simplify the installation of
the various TPS specimens and thereby
enable quick changes in configuration
between research flights. Specimens
were installed in the various quadrants
of the carrier plate (see upper part of
Figure 2), depending on the desired
configuration for each flight. Forward
specimens were generally used to look at
the effects of shock-impingement loads
previously identified at forward loca-
tions at transonic speeds. Specimens in
the aft locations were used to document the
effects of shear loads.

Six configurations were flight-tested at a
maximum mach number of 1.4 and dy-
namic pressures as high as 790 Ib/ft*
(37.8 kPa). Flight tests were conducted at
altitudes as low as 5,000 ft (1.5 km) to ob-
tain the higher shear loads and as high as

Figure 1. The Flight-Test Fixture is a fully instrumented test article mounted on the centerline of the
lower fuselage of an F-15B airplane. The fixture is 107 in. (2.72 m) long, 32 in. (0.81 m) high, and 8 in.
(20 cm) wide, with a 12-in. (30.5-cm) elliptical nose section.

= 'y o

Figure 2. Specimens of Exposed Materials from the X-33 launch vehicle and the external tank of the
space shuttle were mounted on the carrier plate of the flight-test fixture.

35,000 ft (10.7 km) for supersonic test-
ing. Surface pressures were obtained to
document flow conditions and loads on
the specimens. In addition, in-flight video
and detailed pre- and postflight photos

were used to document the conditions of

all specimens. This highly successful
flight-test series was completed in May
1998 as part of the overall flight qualifica-
tion of the X-33 TPS.

Several months later, the Shuttle Exter-
nal Tank Project from Marshall Space
Flight Center saw the results of the X-33
test and requested use of the same car-
rier plate to expose specimens of the
shuttle external tank insulation to a sim-
ulated shuttle launch environment at
speeds up to mach 1.5 and altitudes up
to 60,000 ft (18.3 km) Six specimens
were flown to simulate the thrust-panel
rib structure and foam where the shuttle
solid rocket boosters are attached to ex-
ternal tank. Several types of foam insula-

www.nasatech.com

tion configurations and rib orientations
(see lower part of Figure 2) were tested
by use of similar instrumentation and
video documentation. This flight-test se-
ries was successfully completed in less
than two weeks in January 1999.

The X-33 and Shuttle External Tank Proj-
ects were both able to gain significant
benefits from the flight-test results ob-
tained by use of the F-15B FTF with a car-
rier plate as a research platform. Flight
results were obtained quickly and effi-
ciently and provided valuable data toward
flight qualification with an increased un-
derstanding of the durability of the tested
materials in flight environments.

This work was done by David Richwine,
Craig Stephens, Kirsten Carpenier, Michelle
Greslik, and David McAllister of Dryden
Flight Research Center. No further docu-
mentation is available.

DRC-99-11

NASA Tech Briefs, July 1999



10u've you

one chance to get it all.

ON ANYTHING LESS

THAN A SONY? |

SIR-1000W/SIR-1000i
Wideband Di Data Recorde
ICP* - nalog/digital data

Sony digital data
recorders give you incredible
performance and superior
reliability in lightweight,
compact configurations that
fit almost anywhere.

Our SIR-1000 series captures
critical analog and digital data (or
analog and synchronized video
data with our optional video card)
at speeds up to 160kHz and 24
Mb/sec for as long as 2 full hours
(32 hours max. at lower band
widths). Utilizing the Advanced
Intelligent Tape standard, they can
store up to 25 Gbytes (non-com-
pressed) on a single AIT cartridge.

For situations demanding
lower bandwidth, but equally
rugged performance and reliability,

Sony provides the PC200AX series.

These portable, DAT-based
digital data recorders have band-
width from DC to 20kHz, can
be configured up to 128 channels,
and allow recording times up
to 6 hours.

For More Information Circle No. 527

ision Technology America, Inc. 20381 Hermana Circle, Lake Forest, CA 92630

Compact Size:
13.4" wide,
102" d

And with
their easy-to-use
WindowsNT*-based
software, Sony digital
data recorders make your data as
easy to analyze as it is to record.
So, if you only have one chance
to get it right, get the digital data
recorder that won’t let you down.
Call us at 1-949-770-8400, or visit

ICP is a registered trademark of

PCB Piezotronics, Inc.

NN



* Machinery/Automation

£ NASA Developing Crew-Return Vehicle

The spacecraft equivalent of a lifeboat will be available to astronauts.
Dryden Flight Research Center, Edwards, California

Up a creek without a paddle? Not if

you're an International Space Station as-
tronaut with a CRV. That’s short for Crew
Return Vehicle, and it’s being developed
following an innovative approach in the
X-38 program. The CRV will perform
three specific roles:

* A lifeboat if the space station becomes
uninhabitable;

An ambulance if a crewmember
becomes sick or injured; and
* A way home if the space shuttle is un

available.

NASA photo by Jeff Doughty

38 program to solve the technical issues
associated with the development of the
CRV. The X-38 program relies on a series
of low-cost, unpiloted development vehi-
cles to perform flight demonstrations of
innovations to be incorporated into the
CRV. Paramount among the innovations
is the parafoil and its control mecha-
nisms. The proper selection of innova-
tions makes it possible to build and test
the prototype CRV quickly; as a result, the
experience needed for designing and
building the CRV can be gained early in

The X-38 CRV is shown here under the wing of a B-52 airplane.

The CRV is a 30-ft (9.1-m) long space-
craft that will be moored on the station
and will carry up to seven crewmembers
safely back to Earth. Designed to re-
place the three-person Soyuz vehicle
used in early space-station operations, it
is completely autonomous, can carry the
entire station crew, has significant cross-
range capability, and can make ground-
based, low-speed, soft landings at prede-
fined sites around the world by use of a
large parafoil.

In response to Administrator Dan
Goldin’s challenge to build a new space-
craft to transport humans in a better,
faster, cheaper way, engineers at NASA's
Johnson Space Center conceived the X-
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the development cycle. A total of five ve-
hicles will be used to test various parts of
the eventual CRV mission.

The first of the X-38 vehicles success-
fully made its maiden flight in March
1998 at Dryden Flight Research Center.
Launched from Dryden’s venerable B-52
mother ship at an altitude of 23,000 ft (7
km), the vehicle known as V131 deployed
a drogue parachute and parafoil on cue
and glided to a soft landing on the Preci-
sion Impact Range Area at Edwards Air
Force Base. The flight marked the first
time a parafoil of this size (larger than
the B-52 wing area) had been deployed
from an aerodynamic-lifting-body air-
craft. Although some minor problems

www.nasatech.com

were encountered, the test demonstrated
the feasibility of the parafoil concept.

Like the familiar wedding couplet —
“Something old, something new” — the
X-38 blends proven technology with state-
of-the-art technology. The basic lifting
body shape is derived from the X-24A pro-
gram tested at Dryden in the 1960s and
1970s. Data on re-entry aerodynamics and
heating were recovered from flights in the
X-23 program undertaken by the Air
Force in the mid-1960s. Flight-proven
components from the space shuttle have
been used to reduce risk wherever possi-
ble. Conversely, the parafoil, electro-
mechanical flight surface actuators, and
fiberoptic systems are all examples of
emerging technology being used to aug-
ment CRV capabilities. The use of the
parafoil provides a lowspeed, soft-landing
capability without the need for a pilot or a
prepared runway. Unlike traditional hy-
draulic actuators, the electromechanical
actuators afford a leak-free, non-freezing
capability for the intended three-year stay
of the CRV at the station.

To increase the likelihood of a success-
ful X-38 program, the Johnson Space
Center X-38 team has enlisted several
partners. In addition to providing the B-
52 launch capability, Dryden has assisted
with flight controls and flush air-data sys-
tems advice, and general flight-test and
range-safety expertise. Pioneer Aero-
space Corporation has led the develop-
ment of the parafoil, and the Army has
provided test facilities at Yama Proving
Ground. In an example of an interna-
tional cooperative effort, the European
Space Agency and the German National
Space Agency will provide several com-
ponents for the first space flight of the
X-38, to be launched from the Space
Shuttle in November 2000.

Ideally, the CRV will never be used for
a real emergency. However, the recent
problems with the Mir space station il-
lustrate the need for a way home, just in
case. The CRV will be there for astro-
nauts in case they need it.

This work was done by John F. Muratore of
Johnson Space Center and Christopher |J.
Nagy of Dryden Flight Research Center.
DRC-98-90
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@ Portable Device for Chemical Fixation of a Biological Sample

John E. Kennedy Space Center, Florida

The Kennedy Space Center (KSC) fixation tube is a device for
chemical fixation of a biological sample. It is mechanically re-
silient, small, and easy to use, and is thus well suited to use in the
field as well as in the laboratory. Because typical chemical fixatives
are extremely hazardous to humans, the device is also designed to
contain its fixative solution within a triply-redundantly sealed en-
vironment. The device includes a main tube, sample tube, expan-
sion plug, base plug, and top-plug/plunger assembly. Prior to use,
the fixative solution is contained at the bottom of the main tube,
below the expansion plug. The sample is placed in the sample

tube, which is then inserted in the main tube and sealed in the
main tube by inserting the top plug. Next, the plunger is used to
(1) actuate a mechanism that loosens the seals on the expansion
plug, then (2) push the sample tube down against the sample
plug, thereby pushing the sample into the fixative solution.

This work was done by Howard William Wells of the Bionetics Corp.
and Mark Best of Vector CAD Services for Kennedy Space Center.

Inquiries concerning rights for the commercial use of this invention
should be addressed to the Technology Programs and Commercialization
Office, Kennedy Space Center, (407) 867-6373. Refer to KSC-11993.

@ Wicks for Initiating Hydroponic Growth

These wicks can be reused.
Lyndon B. Johnson Space Center, Houston, Texas

A material developed for space suits has been found useful
in a completely different application: making wicks to sup-
port seedlings and to carry water and nutrients to them dur-
ing the initial stages of hydroponic growth. A modified ver-
sion of the wick material may also prove useful in wick-based
evaporators and humidifiers.

The wick material consists of a middle layer of polyethylene
sandwiched between layers of woven glass fibers. The layers
are fused together by heating and pressing. Sheets of the ma-
terial are bent into U-shaped wicks, which are positioned with
the tips immersed in an aqueous nutrient solution (see fig-
ure). The wick material is chemically inert with respect to the
nutrient solution.

Seeds are nested between adjacent wicks. The hydrophilic
nature of the fibers and their tight weave ensures wicking of
moisture and nutrients to the seeds and, eventually, to the
roots. The wicks support roots in the sense that root hairs can
cling to the glass fabric, but the tight weave resists penetration
by the roots. Seedlings can therefore be removed with little or
no damage to the roots, and wicks can be reused.

This work was done by Daniel |. Barta of Johnson Space
Center and Robert W. Spanarkel of Lockheed Engineering and

Tray-Lid Cover Seed Moisture Barrier Tray Lid Fiberglass ___
Cloth
Polyethylene
Sheet

Botiom of Hydroponic Tray

Magnified Cross Section
of Wick Material

Note: Dimensions are in inches.

Wicks Made of a Laminated Material support and nourish seedlings over a
hydroponic tray.

NASA Tech Briefs, July 1999

Sciences Co. For further information, access the Technical Support
Package (TSP) free on-line at www.nasatech.com under the Bio-
Medical category.
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The thermal-cycle time is only 20 seconds.
Goddard Space Flight Center, Greenbelt, Maryland

@ Rapid Thermal-Cycle Life Testing of Thin Films

An automated heating/cooling
laboratory apparatus enables the
accelerated thermal-cycle life test-
ing of thin-film samples and other
small material samples. In the
original application for which the
apparatus was constructed, the
thin-film samples are candidates
for use as components of thermal-
insulation blankets, and there is a
requirement to subject the sam-
ples to at least 20,000 thermal cy-
cles between the temperatures of
+50 and -100 °C. Without the pres-
ent apparatus, it would be neces-
sary to test the samples in an envi-
ronmental chamber that takes
about 30 minutes to complete a
thermal cycle and would there-

Chamber Purged With Nitrogen

Liquid-Nitrogen
Inlet

Sample

l)t—Air Gun

fore take more than a year to
complete 20,000 cycles. In con-
trast, the present apparatus oper-
ates with a thermal-cycle time of
15 to 20 seconds, making it possible to
complete the 20,000 cycles in less than
five days.

The apparatus includes a hot-air gun
and a liquid-nitrogen inlet mounted

above and aimed at the samples. All of

the aforementioned components are
located in a chamber purged with ni-
trogen (see figure). A solid-state relay is
used to control the opening and clos-
ing of an electrically actuated valve that
controls the flow of liquid nitrogen
through the inlet. Another solid-state
relay is used to turn the hot-air gun on
and off. (Because the gun is located in

the nitrogen-purged chamber, it actu-
ally blows hot nitrogen, not hot air,
when it is turned on.) The samples are
taped and clamped to a fixture. Ther-
mocouples are attached to the fixture
and to one of the samples for monitor-
ing test temperatures.

The solid-state relays are toggled by
an amplified 1-volt rectangular-wave sig-
nal that establishes the timing of the
cooling and heating periods of the ther-
mal cycle. When the signal is 1V, the lig-
uid-nitrogen valve is opened and the hot-
air gun is turned off. When the signal is 0
V, the liquid-nitrogen valve is closed and

Samples Are Alternately Cooled and Heated by liquid nitrogen and electrically heated nitrogen, respectively,
under automatic timing control.

the hot-air gun is turned on. The duty
cycle of the rectangular wave is adjusted
to obtain the required thermal cycle; for
example, in initial experiments, the lig-
uid-nitrogen valve was opened during
about 38 percent of the thermal cycle
and the hot-air gun was on during the re-
maining 62 percent of the cycle.

This work was done by Charles Powers
and Bruno Munoz of Goddard Space
Flight Center. For further information, ac-
cess the Technical Support Package (TSP)
free on-line at www.nasatech.com under the
Physical Sciences category.

GSC-13974

@ Low-Current Cathodic Protection of Metal

The anode would be incorporated into a multilayer protective coat.
Langley Research Center, Hampton, Virginia

A proposed extension of the impressed-

current method of cathodic protection of

metal against corrosion in wet environ-
ments would reduce the current and
power needed. The proposal involves (1)
the application of a special multilayer coat
to the metal part to be protected and (2)
the use of a small dc power supply that op-
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erates at a precisely chosen low output po-
tential. The effectiveness of protection
should justify the costs of power sources
and coatings in many situations: metal
structures that could be protected by the
extended method include ships, automo-
biles, bridges, metal buildings, radio tow-
ers, pipelines, and storage tanks.

www.nasatech.com

The proposed multilayer protective
coat would include an electrically insulat-
ing layer in contact with the metal surface
to be protected. The next layer would be
electrically conductive; it could be made
of conductive plastic or carbon-filled
paint, for example. If the conductive layer
were not sufficiently durable to withstand
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Metal Substrate
To Be Protected

Note: Typically 0.7 < V<11 V.

The Metal Substrate Would Be Maintained
Cathodic with respect to the conductive layer in
the protective coat.

prolonged exposure to the anticipated
environment, a third protective layer
could be added. The conductive layer
would be connected to the positive termi-
nal of the dc power supply, while the metal
to be protected would be connected to the
negative terminal (see figure).

If there were no cracks or pinholes in
the multilayer coat, then when the power
supply was first turned on, current would
flow initially by virtue of the capacitance
between the metal substrate and the con-
ductive layer. Once the capacitor was
charged to the output potential of the
power supply, the current would fall to a
negligible value, and only a static electric
field would be maintained. As cracks or

pinholes formed during deterioration of

the outer layers, water and oxygen would
come in contact with the metal substrate.
By keeping the metal substrate negative
(cathodic) relative to the conducting
layer, a protective shield of hydrogen ions
would be made to form on the exposed
parts of the metal substrate, thereby in-
hibiting electrochemical reactions in the
pinholes and cracks.

To protect effectively against corrosion,
in the presence of water, the output po-
tential of the power supply must be
greater than the corrosion-induced po-
tential of the metal substrate. For ex-
ample, the potential for iron to corrode
to common rust is 0.44 V. At the same
time, the supply voltage should be less
than the minimum voltage to elec-
trolyze water (1.229 V), so that the im-
pressed current could be kept much
smaller than it would be if electrolysis
were occurring. On the basis of previ-
ous experience with sacrificial anodes
of zinc (which has an oxidation poten-
tial of 0.76 V), it appears that a suitable
potential to protect steel without con-
suming excessive current in electrolysis
would lie between 0.7 and 1.1 V.

This work was done by Leonard M. Wein-
stein of Langley Research Center. For fur-
ther information, access the Technical Sup-
port Package (TSP) free on-line at wuww.
nasatech.com under the Physical Sciences
category. LAR-15069
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E?- Books & Reports

@ Documents on Flight
Software for the SAMPEX
Spacecraft
A collection of four documents con-

tains information on various aspects of

the flight software of the Solar Anom-
alous and Magnetospheric Particle Ex-
plorer (SAMPEX) spacecraft. The first
document is part of a longer paper that
presents design requirements for the
software; the information in this part in-
cludes an introduction to the SAMPEX
project and a brief description of the
Small Explorer Data System (SEDS) —
the onboard data-processing system uti-
lizing the software. The second docu-
ment is a completed form for submittal
of the software to NASA's now-discontin-
ued Computer Software Management
and Information Center (COSMIC).
The third document — apparently an at-
tachment to the COSMIC form — is an
outline that briefly describes the pur-

pose, capabilities, and characteristics of

the software. The fourth document is a
complete paper that describes the soft-
ware in somewhat more detail: The
paper includes a brief historical intro-
duction; an overview of the structure
and functions of the software in relation
to the SEDS hardware; and discussions
of the impact, innovative aspects, and
utility of the software.

This work was done by Ray Whitley, R.
Hollenhorst, Chuck Clagett, Gil Colon, Jim
Watzin, Bruce Savadkin, Mike Blau, Alan

Cudmore, Todd Miller, and John Ong of

Goddard Space Flight Center and John
Allen and Jerry Hengemihle of Daedalian Sys-
tems Corp. To obtain a copy of the collection
of documents, access the Technical
Support Package (TSP) free on-line at
www.nasatech.com under the Information
Sciences category. GSC-13665

&5 Development of Gear
Technology and Theory
of Gearing
A NASA Reference Publication dis-
cusses gear technology from mathemati-
cal and historical perspectives. Following
a preface containing historical and philo-
sophical observations, the first of three

chapters presents mathematical details of

the theory of gearing, including recent
developments attributable to the author
and others. The second chapter discusses
the development of gear geometry and
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technology, with emphasis on modifica-
tions of gear geometries to improve con-
ditions of meshing. The third chapter
presents biographies of inventors, scien-
tists, and founders of gear companies in
order to credit the contributions made
by previous innovators and to combine
the separate pieces of the history of gear
technology and the theory of gearing.

This work was done by Faydor L. Litvin of
the University of Illinois at Chicago for
Glenn Research Center. 7o obtain a copy
of the publication, “Development of Gear
Technology and Theory of Gearing,” access
the Technical Support Package (TSP) free on-
line at www.nasatech.com under the Ma-
chinery/Automation category.

Inquiries concerning rights for the commer-
cial 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, Cleve-
land, Ohio 44135. Refer to LEW-16702.

- 3 Mars Ascent
Propulsion System

A report presents an overview of con-
tinuing efforts to develop an advanced
propulsion system for a spacecraft that
would ascend from Mars to bring sam-
ples to Earth. The system is required to
be smaller and to weigh and cost less, in
comparison with a conventionally de-
signed system of equal capability. The
development efforts include research
on several topics, including the follow-
ing, which are discussed in the report:
(1) warm-gas pressurization subsystems
for pushing liquid propellants from sup-
ply tanks to engines, (2) lightweight,
high-performance rocket engines that
burn propellant fluids supplied at tem-
peratures below 0°C, (3) lightweight
tanks for propellants and pressurants,
and (4) lightweight flow-control compo-
nents. Finally, the report describes the
latest version of the system, which fea-
tures a two-stage design with pyrotech-
nic separation.

This work was done by Carl Guernsey,
Barry Nakanzo, Hartwell Long, and Andre
Yavrouian of Caltech for NASA’s Jet
Propulsion Laboratory. 7o obtain a copy
of the report, “Advanced Storable Propulsion
Technologies for Low-Cost Mars Sample Re-
turn,” access the Technical Support Package
(TSP) free on-line at www.nasatech.com
under the Machinery/Automation category.
NPO-20428
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& MMIC Converters for K- and Ka-Band Communications

Prototypes show promise for high performance and mass-producibility at low cost.
John H. Glenn Research Center, Cleveland, Ohio

Monolithic microwave integrated-cir-
cuit (MMIC) frequency converters have
been developed for use in satellite- and
ground-based communications (see fig-
ure) at frequencies from about 18 to
about 30 GHz. These and similar con-
verters can be expected to exert signifi-
cant effects on the sizes, costs, and per-
formances of terminals for the next
generation of K- and Ka-band communi-

cation systems. The rapid increase in the
number of such systems is expected to
give rise to a demand for tens of millions
of frequency converters during the next
few years.

The emphasis in this development
program was on low cost, and the tech-
nical approach involved reliance on
well-established design practices and
mature, commercially available pro-

cesses for fabrication of MMIC chips.
The practices and processes selected
were those of GaAs metal/semiconduc-
tor field-effect transistors (MESFETs)
with 1/2-pm design rules.

The converters are capable of opera-
tion as both up- and down-converters,
and are passive in the sense that external
local oscillators (LOs) must be provided.
Some of the converters are designed for
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The Transmitter and Receiver at a ground station of a typical ground/satellite communication system would be contained in an outdoor unit mounted ad-
jacent to the antenna. The receiver and transmitter would contain converters of the type developed in this program.
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use with subharmonic LOs, taking advantage of the decrease in
cost and increase in availability of oscillators with decreasing
frequency.

Some of the converters contain integrated buffer ampli-
fiers for the LO and intermediate-frequency (IF) signals of
several gigahertz, as in the example of Figure 1. However,
a fundamental limitation on the range of operating fre-
quencies of 1/2-pm MESFET amplifiers precluded the in-
tegration, into the converters, of radio-frequency (RF) am-
plifiers operating at frequencies from 20 to 30 GHz. As a
first step in an effort to overcome this limitation, the de-
velopers fabricated a set of advanced MMICs for converters
and amplifiers, using an acceptor-doped high-electron-mo-
bility transistor (p-HEMT) design and process. It is antici-
pated that as the p-HEMT art matures, p-HEMT devices
will offer a potential to manufacture inexpensive, highly
integrated chips.

The performance of an MMIC chip can be altered by its sur-
roundings. Factors that can affect performance include box
resonances, coupling to walls, and transmission-line effects on
bonding wires. Therefore, considerable attention was given to
packaging. Two alternatives to conventional MMIC packaging
were considered: One involved the use of a low-temperature
cofired ceramic. The other involved a ball-grid-array package,
which is a leadless ceramic package in surface-mount configu-
ration with noncollapsing balls made of a copper/silver eutec-
tic alloy.

Results of tests have shown that the up- and down-converters
and p-HEMT devices perform well enough to be useful in
ground terminals of ground/satellite communication systems.
Of the two low-cost packaging concepts considered, the ball-
grid-array concept was found to be worthy of further develop-
ment and to offer the potential for cost-effective packaging of
converter MMICs.

This work was done by Paul Blount of Hittite Microwave Corp. for
Glenn Research Center. For further information, access the Techni-
cal Support Package (TSP) free on-line at www.nasatech.com under
the Electronic Components and Systems 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-16752.

Improved Q-Switch Drivers

Single or multiple fast-rise, long-duration
voltage pulses can be produced.

Langley Research Center, Hampton, Virginia

Improved circuits that generate high-voltage pulses for driv-
ing Q-switched lasers have been devised. To extract maxi-
mum energy from a laser cavity in the form of consistent
laser pulses, the Q-switch pulses must rise rapidly so that the
Q-switch is fully open before each laser pulse occurs. The Q-
switch drivers placed in use heretofore generate high-voltage
pulses that rise rapidly enough to accommodate the short
laser-pulse-evolution times, but many conventional Q-switch
drivers produce high-voltage pulses which are so short that
accurate timing is needed to ensure that the laser pulses
occur while the Q-switches are fully open. The timing prob-
lem is compounded, and thus the range of usable operating
conditions reduced, by the variability of the laser-pulse-evo-
lution time with variations in the storage and loss of laser-
pumping energy.

NASA Tech Briefs, July 1999



The improved Q-switch drivers provide fastrising, nearly
square high-voltage pulses that last long enough (typically
about 300 ns) to accommodate a wider range of laser-pulse-
evolution times, thereby making timing much less critical and
enabling lasers to function more reliably and at higher effi-
ciency over wider ranges of operating conditions. In addition,
the improved circuits can generate multiple high-voltage
pulses in rapid succession.

A driver circuit of this type generates a high-voltage pulse by
discharging a capacitor through a step-up autotransformer de-
signed specifically for the required pulse operation. Long-du-
ration pulses are achieved by selection of a toroidal ferrite
transformer core that has a relative magnetic permeability of
3,000, by choice of the dimensions of the core, and by opti-
mizing the numbers of turns (at a turns ratio of 8) and config-
urations of the primary and secondary windings.

The figure is a simplified schematic diagram of the charging
and discharging circuits in an improved Q-switch driver that can
generate two pulses in rapid succession. Capacitors C, and G, are
charged from a power supply (typically +300 V); to promote con-
sistent charging from shot to shot and to shorten the charging
time, the voltage on each of these capacitors is clamped, by a
zener diode, at a value (typically 250 V) less than that of the
power supply. Diodes D, and Ds are part of an energy-steering
network through which both G, and G, are connected to the sin-
gle autotransformer and through which either capacitor can be
discharged into the transformer without discharging the other.
Diodes D, and D, act as clippers, preventing overshoot and sup-
pressing ringing to make the output pulses more nearly square.

Single- or dual-pulse operation can be selected by use of con-
trol logic circuitry (not shown). The discharge path of each ca-
pacitor passes through a field-effect-transistor (FET) switch,
which initiates discharge by connecting the positively charged
terminal of the capacitor to the common power-supply rail (in
essence, ground). To speed the charging of the input capaci-
tance of the FET and thereby make the discharge pulse rise
rapidly, the turn-on pulse is supplied to the gate of each FET
through a dedicated low-impedance, transformer-coupled
input circuit.

This work was done by Norman P. Barnes of Langley Research Cen-
ter and Charles Nichols of Hughes STX Corp. For further information,
access the Technical Support Package (TSP) free online at wuw.
nasatech.com under the Electronic Components and Systems category.
LAR-14803

Either Capacitor Can Be Discharged into the transformer without discharg-
ing the other. They can be discharged in rapid succession to produce two
rapid-rise, long-duration Q-switch pulses.

NASA Tech Briefs, July 1999
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&€ Improved Successive-Approximation ADCs

With Charge Balancing

Charge balancing is effected by single self-cascoded inverters.
NASA'’s Jet Propulsion Laboratory, Pasadena, California

Improved successive-approximation
analog-to-digital converter (ADC) circuits
are undergoing development for even-
tual incorporation into focal-plane arrays
of photodetectors. These circuits are de-
rived from, and offer advantages over, the
ones described in “Successive-Approxi-
mation ADCs With Charge Balancing”
(NPO-19784), NASA Tech Briefs, Vol. 21,
No. 5 (May 1997), page 47.

The top part of the figure shows a cir-
cuit of the previously reported type. The
circuit implements successive-approxi-
mation analog-to-digital conversion ac-

cording to a charge-balancing approach,
in which the reset (R) and signal (S)
branches of the circuit accumulate suc-
cessively halved increments of reference
charge in an attempt to balance the
charges in the two branches. The circuit
includes two high-gain charge-integrat-
ing operational amplifiers, the compo-
nents of which must be closely matched
to achieve accuracy in conversion. To
achieve close matching, it is necessary to
make the transistors in the amplifiers
larger and to use dc bias currents larger
than one would otherwise be inclined to

do; as a consequence, the size and power
consumption of the circuit are in-
creased, making it more difficult to inte-
grate the circuit into a high-perfor-
mance focal-plane array of photode-
tector readout circuits.

The middle part of the figure shows a
circuit at an intermediate stage of devel-
opment, in which a single operational
amplifier (instead of two high-gain oper-
ational amplifiers) is used to integrate
charges on both the R and S branches
during nonoverlapping clock phases.
Sharing of the same operational ampli-

Unmarked open-ended conductor
T=—"lines like this one denote connections
that carry various ciock signals.
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PRESENT IMPROVED CIRCUIT WITH AUTOBIASING, SELF-CASCODED INVERTER

fier by both branches results in per-
fect matching of dc¢ gain and dc off-
set, and in a large reduction of a
component of ADC error associated
with dc gain. However, the error
caused by the matched dc offset is
not necessarily small when the dc
gain is low, which it can well be in
some designs.

It turns out that the offset effect can
be eliminated by replacing the single
operational amplifier with a single au-
tobiasing inverter. A dc gain of 40 dB
is sufficient for 8-bit accuracy, and
gain greater than 40 dB can be
achieved via self-cascoding of the in-
verter transistors. The bottom part of
the figure illustrates the resulting im-
proved ADC circuit. In comparison
with a circuit of the previously re-
ported type, a circuit of the present
type can be made to operate at the
same rate and the same level of accu-
racy while occupying less space and
consuming less power.

This work was done by Zhimin Zhou
and Bedabrata Pain of Caltech for
NASA’s Jet Propulsion Laboratory.
For further information, access the Tech-
nical Support Package (TSP) free on-line
at www.nasatech.com under the Elec-
tronic Components and Systems category.

In accordance with Public Law 96-517,
the contractor has elected to retain title to
this invention. Inquiries concerning rights
Jor its commercial use should be addvessed
to

Technology Reporting Office

JPL

Mail Stop 122-116

4800 Oak Grove Drive

Pasadena, CA 91109

(818) 354-2240

The Present Improved ADC with a single simple inverter is derived from a previously reported charge-bal-
ancing ADC with two charge-integrating operational amplifiers via an intermediate version with one op-

erational amplifier.
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www.nasatech.com

Refer to NPO-19979, volume and number
of this NASA Tech Briefs issue, and the
page number.
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® Determining Superconductor Inhomogeneity at

Room Temperature

Eddy-current scans reveal inhomogeneities of resistivity, which is related to T¢.

Marshall Space Flight Center, Alabama

A technique for determining inhomo-
geneities in a specimen of a high-critical-
temperature superconductor involves
scanning a small eddy-current probe over

a flat surface of the specimen at room tem-
perature while monitoring the inductance
of the probe. In contrast, older techniques
for obtaining the same or similar informa-

x-Axis Translation Stage

x and y-Axis
| Motion Controliers and
ac ce-M: Twisted-Pair Electrical Connections
Circuitry
Computer System and 't
Hardware Interface j
|/
I
I}
N Eddy-Current Probe
Probe Coil B
Cables \ ‘
!

y-Axis Transiation Stage

tion involve cooling the

specimen below its super-

conducting-transition crit-

ical temperature (77),

with attendant difficulty

and cost of operating a

cryogenic apparatus.

The present tech-
nique is based on the
following two concepts:
1. The inductance of a test

coil placed near a highly
electrically conductive
object increases with in-
creasing electrical resis-
tivity of the object.

2. Previous measurements
on conventional low-T;.
superconductors have
revealed correlations
between their 7.s and

Figure 1. A Flat Specimen of a High-T-Superconductor is translated
under an eddy-current probe to obtain local probe-inductance mea-
surements at the intersections of a rectangular grid.

normal resistivity ratios.
High-7, superconduc-
tors are assumed to be-
have similarly.

Applying these concepts to a speci-
men of a high-7; superconductor, one
can infer inhomogeneities (specifi-
cally, spatial variations of T, including
intergrain contacts and structural de-
fects) from spatial variations of room-
temperature resistivity and thus from
spatial variations of the inductance of
an eddy-current probe scanned over
the specimen.

Figure 1 schematically depicts an
apparatus for implementing the tech-
nique. An eddy-current probe is held
stationary just above the flat surface
of a high-T, specimen, which is
mounted on a horizontal two-dimen-
sional (x,y)-translation table. Step-
ping motors controlled by a com-
puter actuate the translation stages
to move the specimen to commanded
x,y positions. By use of a variable-fre-
quency inductance/capacitance/re-
sistance meter, the coil is excited at a
frequency (typically about 10 MHz)
chosen to obtain the best signal-to-
noise ratio and the inductance of the
coil is measured. This measurement
is repeated at regular increments
(typically 0.5 mm) of x and y to ob-

SPECIMEN 1

IMAGE FROM CONVENTIONAL
COLD HALL SCAN OF SPECIMEN 1

IMAGE FROM SCAN OF SPECIMEN 1
BY THE PRESENT TECHNIQUE

tain a map of eddy-
current-probe induc-
tance on a rectangular
grid that spans the
specimen surface. The
inductance data at the
grid points can be
used to synthesize a
gray-scale or false-
color image of inho-
mogeneity in the spec-
imen (see Figure 2).
This work was done by
Robert C. Sisk and Palmer

SPECIMEN 2

IMAGE FROM CONVENTIONAL
COLD HALL SCAN OF SPECIMEN 2

IMAGE FROM SCAN OF SPECIMEN 2
BY THE PRESENT TECHNIQUE

N. Peters of Marshall
Space Flight Center. For
Jfurther information, ac-
cess the Technical Support
Package (TSP) free on-line
at www.nasatech.com un-
der the Physical Sciences
category.

Inquiries concerning
rights for the commercial
use of this invention
should be addressed to the
Patent Counsel, Marshall
Space Flight Center; (256)

Figure 2. Images of Inhomogeneities in two high-T--superconductor specimens were synthesized from Hall-probe scans at
low temperature and from room-temperature scans by the present technique. A qualitative correlation between the two

images for each specimen is apparent.

NASA Tech Briefs, July 1999

www.nasatech.com

544-0021. Refer to MFS-
31249.
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Special Coverage: Semiconductors/ICs

Hewlett-Packard, Palo Alto,
CA, has introduced the HP
4072A semiconductor test
system for process verifica-
tion of next-generation
CMOS (Complementary
Metal Oxide Semiconduc-
tor) integrated circuits at
high throughput. The para-
metric system also provides
Flash memory-testing capa-
bility, rapid wafer level relia-
bility (WLR) assessment, and ring-oscillator measurements.

The system's 60-MHz @ -3dB high-frequency matrix provides flexi-
bility for pulse-signal routing. An integrated pulse switch built into
the test head allows design engineers to toggle between write and
erase functions without controller intervention. When combined
with a spectrum analyzer, the system can measure frequencies of hun-
dreds of megahertz.

For More Information Circle No. 727

Dallas  Semiconductor,
Dallas, TX, offers the
DS1615 one-chip instru-
ment for measuring tem-
perature integrity and
variability over time. The
chip integrates a Y2K-com-
patible real-time clock,
digital thermometer, con-

. trol logic, serial interface,
and nonvolatile memory that can record 2,048 consecutive tempera-
tures. Collected data is stored in both a traditional data log and a his-
togram for thermal distribution analysis.

Only a few RTC and control registers need to be programmed to
begin data collection. The single-chip device takes less board space
and reduces the testing and inventory costs of discrete parts. The chip
can operate in a standalone system as a complete data logger; in an
embedded environment, it does not consume system resources to
monitor and record temperature.

For More Information Circle No. 728

QYIELD 4.0 semiconduc-
tor yield improvement
software from Quadrillion
Corp., Kanata, ON, Can-
ada, solves production prob-
lems, regardless of data file
size, using artificial intelli-
gence coupled with statis-
tics. Each analysis automati-
cally produces a report at
the touch of a button. Other features include support for high-level
data types such as parametric measurements or equipment IDs, the
ability to run analyses in batches or individually, and command line
interface for rapid analysis.

The software determines which parameters are most likely related
to yield fallout; visualizes results, with frequency, line, and scatter
plots; prints graphs in color or black and white; conducts more thor-
ough analyses of variables for complex relationships; and features
comprehensive on-line help and on-screen manuals.

For More Information Circle No. 729

e g by

Olflex” Wire and Cable, Fairfield, NJ, has introduced CRC/CRC-S
continuous flex, contamination-free semiconductor equipment
cables for applications in cleanroom environments. Available in stan-
dard unshielded (CRC) and shielded (CRC-S) versions, the cable is
halogen-free, does not shed particulates, or outgas harmful chemi-
cals. It features the company's Xelclene” insulating and jacketing
compound.

The cable is Class 10 compatible and provides electrostatic dis-
charge (ESD) and EMI/RFI protection. It can be used on automated
handling systems, processing and curing equipment, pick-and-place
units, industrial drives, and computers and electronics.

For More Information Circle No. 730

Harris Semiconductor, Mel-
bourne, FL, has introduced the
HS-4423RH power management
chip, a radiation-hardened dual
MOSFET driver that provides
power management for platforms
requiring high performance in
harsh radiation environments.
The chip is an inverting, dual,
monolithic MOSFET driver designed to convert transistor to transistor
logic (TTL) level signals into high-current output voltages up to 18V.

The chip also provides output current and lower power consumption
of about 40 mW for control of MOSFETs in high-frequency applica-
tions. The high current outputs minimize power losses in power
MOSFETs by charging and discharging the gate capacitance. A low-
voltage lockout circuit places the outputs into a tri-state mode when
the supply voltage drops below 10V. The chip is suitable for switching
power supplies, DC to DC converter applications, and motion/motor
control applications.

For More Information Circle No. 731

ChipFix™ PC board
adapters from Emula-
tion Technology, San-
ta Clara, CA, are cus-
tom adapters created
for semiconductor
users that have large
numbers of PC boards
with chips that are
obsolete or upgrad-
ed. By creating a
daughter board conversion for any chip upgrade or obsoles-
cence, the user can continue to use existing boards.

The adapters allow users to replace logic and memory, and
enables circuitry and components to be added to the same
space, increasing motherboard circuit density. The custom
units can be designed for any chip conversion, including QFP
to BGA, or PLCC to QFP.

For More Information Circle No. 732

www.nasatech.com
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Leaf blower parts were shot from RP 6451,
a high heat defiection, impact resistant
material. The controct called for 30 parts to
be molded for use in functionality tests, set

up and testing of assembly-line fixtures,
and marketing photography.

Real Parts. Real Fast.

Parts In Minutes™ Polyurethanes for prototypes...and beyond.

With Parts In Minutes™
Polyurethanes you can
produce close-tolerance
prototypes, as well as
durable end-use plastic parts,
in as little as ten minutes.
Quick gel and demold times
help to optimize product-to-
market lead times.

Parts In Minutes™
Polyurethanes give you the
freedom to select a material
with the appearance and
performance characteristics

To find out how Parts In Minutes™ Polyurethanes

can help you meet customer requiremen

to meet each job’s specific
requirements. Choose from
11 different products with
properties such as high
impact strength, high heat
resistance, flame retardance*
and high flexural modulus
to match the prototyping
material to the end-use
thermoplastic — ABS,
polypropylene or
polyethylene.

The Parts In Minutes™
Polyurethane line is backed

ISO

9001
ts, contact:

Blood centrifuge covers were produced
from RP 6453, chosen for its high heat
defiection temperature, good impact
resistance and flame retardance®. Nearly
1500 covers were molded in 12 months
for installation on centrifuges shipped
throughout the world

Forty 20-Ib. automotive
bumper fascias were cast
from RP 6450, a dimension-
ally stable, impact-resistant
polyurethane with properties
similar to the RIM material
being used for the end-parts
Prototypes were built for
fit-and-function analysis and
air-flow testing.

by our “Value Beyond
Chemistry” commitment
to customers — with
worldwide technical support
offered by a staff experienced
in rapid prototyping/rapid
manufacturing techniques
and materials.

Learn more about Parts
In Minutes™ Polyurethanes
by calling for our Selector
Guide and/or demo video.

* €0.125 inches

Ciba Specialty Chemicals

Performance
Polymers
Adhesives & Tooling

4917 Dawn Avenue
East Lansing, MI 48823
Tel: 800-367-8793

Fax: 517-351-6255

Duxford, Cambridge
CB2 4QA England
Tel: 44-1223-832121
Fax: 44-1223-493219
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Sharpen your technical edge...
get expert advice to grow your business...
learn proven marketing techniques from the pros.

TEC

3

short courses during...

Plan now to attend NASA Tech Briefs-sponsored

A 'Y

September 20-22

www.techeast.net

Boston’s Hynes Convention Center

Your registration includes admission to cutting-edge exhibits at four concurrent Tech East events: the
New England Design & Mfg. Expo, Photonics East, Electronic Imaging Intl., and Applied Machine Vision ‘99.

Save up to 30% — Register in advance at www.techeast.net

How to Develop a Successful
Business or Product

Engineers and other technical professionals are be-
coming increasingly important as business drivers.
Most, however;, know few of the skills required to
turn a good idea into a successful business. This
course will focus on the knowledge, skills, and be-
haviors needed to ""Make it Happen.” It will deal pri-
marily with nontechnical issues, as most projects fail
due to “people issues.”

BENEFITS

You will learm:

* how to recognize an opportunity

* how to sell and market an idea

* how to effectively manage enterprise projects

* how to assemble, motivate, and manage a team

* how to prepare a business plan

» fatal flaws that kill projects

* a roadmap for a successful project.

Most importantly, you will get an understanding of
how people really work together, what motivates
them, and how the use of simple people skills can
make you more efficient and effective.

WHO SHOULD ATTEND

The course will address the needs of both those
who run major development projects within an or-
ganization (intrepreneurs) and those who want to
do it on their own (entrepreneurs).

INSTRUCTOR

Leslie M. Gray, an entrepreneur and engineer,
started Airflow Research and Manufacturing Corp.in
1980 to market quiet cooling fans for automobiles;
ten years later, when he and his partners sold Airflow
to the Robert Bosch Corp., it had grown to $55 mil-
lion in annual sales. He continues to consult to Bosch
while teaching entrepreneurship and serving on the
boards of several startup firms.

scClioo $150 prereg/$195 on-site
Mon., Sept. 20: 9:00 am to 12:30 pm

Introduction to Rapid

Prototyping and Tooling

Technologies

As product design and manufacturing cycles have

become more and more compressed, new timesav-

ing tools have emerged to help engineers meet their

production challenges. This course will provide an

overview of the latest technologies in the areas of

rapid prototyping, rapid tooling, and high-speed ma-

chining; illustrate practical examples of how these

technologies can save time and increase productivity;

and discuss which of the technologies make sense

for various product design and tooling applications.

Topics will include:

*» 3D CAD — the starting point

« traditional prototyping vs. rapid prototyping:

* reverse engineering

* rapid prototyping methodologies (Stereolithogra-
phy. Solid Ground Curing, Laminated Object Man-
ufacturing, Selective Laser Sintering, Fused Deposi-
tion Modeling, etc.)

* 3D printing

* rapid desktop and office modelers

* introduction to rapid prototyping applications

» plastic and metal rapid prototyping

* sheet metal fabrication

* high-speed machining vs. rapid prototyping

* RP service bureaus

BENEHTS

In this course you will learm:

* how to slash time and drive down product
development costs

* the range of rapid prototyping and tooling
technologies available today, how they work, and
their cost

» the advantages and limitations of each technology

» which technologies are appropriate for your
applications

* new advances on the horizon.

WHO SHOULD ATTEND

Engineers and managers involved in product design,
prototyping, and development; individuals involved in
making decisions on incorporating rapid prototyping
technology into existing design and manufacturing
processes; anyone interested in gaining comprehen-
sive knowledge of these emerging technologies.

INSTRUCTOR

A pioneer in the rapid prototyping industry, Merlin
C.Warner has more than |5 years experience in
engineering and manufacturing, and has worked for
companies involved in tooling design, rapid proto-
typing, and rapid manufacturing. He is president of
Wamer Technologies, Waterford, M, and is an inter-
nationally renowned expert, consultant, and speaker
in the field of rapid prototyping, high-speed machin-
ing, and their applications.

SClol $175 prereg/$225 on-site
Mon. Sept. 20: 9:00 am to 1:00 pm

Technology Commercializa-
tion Strategies/Finding
Niche Markets

Whether your product or service is just an idea,
recently patented, emerging or mature, this
workshop will help you evaluate the potential
opportunities and risks and find the most prof-
itable niche commercial markets.

BENEFITS

You will learn through discussion and brief

exercises:

* how to evaluate new product ideas and mini-
mize your risk

» what key factor has the most influence in the
acceptance of technology in the commercial
marketplace

* the “new’” metrics in commercialization success

* specific techniques for targeting your best
opportunities



* cost-effective ways to find the commercial
value of your product

= how to launch products on tight budgets

 how to prepare a commercialization plan that
gets attention.

WHO SHOULD ATTEND

Engineers and other technical professionals, busi-

ness managers/owners, entrepreneurs and oth-

ers involved in marketing and selling technolo-

gies, products and services.

INSTRUCTOR

William J. Dorman is President of Dorman
Associates Inc., Lambertville, NJ. Dorman Associ-
ates Inc. is a marketing strategies, management
engineering, consulting and research company
established in 1976.

sCl02 $150 prereg/$195 on-site
Mon., Sept. 20: 1:30 pm to 5:00 pm

Fast and easy
online registration:

www.techeast.net

Speeding the Innovation
Process: How to Improve
the Performance of

This course will review product and process analysis
to correctly define and solve product concept design
problems. Attendees will examine the resource limi-
tations that impede innovation, how the world's
patent collection can be applied to improve product
development, and how to predict novel solutions.

BENEFITS

During this course, you will learm:

* how to avoid design mistakes made by other
companies

* how to apply the laws and trends that govern
engineering systems to your own projects

* how evolutionary practices can predict innovation
to be used to improve current systems

* how to use these trends to guarantee success in
product design initiatives.

WHO SHOULD ATTEND

Design and R&D engineers, product development

managers, leaders of major development projects

within organizations

INSTRUCTOR

Dr. Sergei lkovenko, Director of Training and Ser-

vices for Boston-based Invention Machine Corp.. has

conducted more than 300 courses on design inno-

vation and technology optimization. In addition to

working with Fortune 500 companies worldwide,

Dr. lkovenko has taught seminars at MIT, Harvard,

Camegie-Mellon, and other leading engineering

schools. Dr: lkovenko has received 76 patents in var-

ious field of engineering and authored more than 30

scientific papers.

SCl104 $150 prereg/$195 on-site

Tues., Sept. 21: 9:00 am to 12:30 pm

Course registration includes work-
book, complimentary tickets for cof-
fee and dessert breaks, and entry to
all exhibits. For questions or infor-
mation on group discount rates, call
Melissa Hinnen at (212) 490-3999;
melissa@abptuf.org

SBIR as a Business
Resource:
A workshop for SBIR-active

and interested firms

With over $1.2 billion in annual funding from TEN
federal agencies, the Small Business Innovation Re-
search Program is the largest US. source of early-
stage technology development financing. Over 9,500
firms have been funded for almost 50,000 projects in
every field of endeavor;, and some 4,500 new pro-
jects are selected each year involving several hun-
dred new firms as well as previous winners.

With strong emphasis on bringing technology to full
use-condition, SBIR must now be understood as in-
volving far more than simply having a good idea and
getting an award. The scale and scope of federal par-
ticipation itself has changed in important ways, as has
the expectation of what awardees must subse-
quently address to be judged “successful.’

For SBIR awardees and newcomers alike, this all-day,
highly interactive, workshop will provide information,
analysis, tools and insight into effective SBIR partici-
pation and long-term business achievement.

BENEFITS

Featuring leading federal procurement and business

development experts, the workshop will cover:

* SBIR's changing dynamics (and the opportunities
therein!)

* how the program REALLY works...and making it
work for YOU

» effective project design and proposal development

» understanding the government as a customer

* factoring to current (changed) business
circumstances

« identifying and valuing technology assets

* critical issues in bringing technology to market-use
condition

* tools and strategies for exploiting your
technologies

WHO SHOULD ATTEND

Those with a well-established SBIR presence as well

as those just getting started will profit from this

workshop, as will ANY company seeking to bring

technology from lab to market.

* The morning session will address issues highly
relevant to both SBIR veterans and newcomers;

* Two aftermoon tracks will target, respectively: the
practical needs of SBIR involvement, and appropri-
ate and profitable market penetration.

IMPORTANT BONUS

An online interactive roundtable will support post-
conference continuing discussion and materials ex-
change (access included in the workshop fee).
INSTRUCTORS

Ann Eskesen will lead a team of respected, expe-
ment. Since 1983, Ms. Eskesen has been President of
Inknowvation Development Institute. She is a dy-
namic public speaker with a substantial reputation as
an SBIR advocate.

sCl03 $195 prereg/$245 onsite
Tues., Sept. 21: 8:30 am - 5:00 pm

Marketing isn't a choice. We all do it every day.To
survive in today’s fast-paced world, we need to con-
vince management to support, investors to risk, and
customers to buy. As professionals in other disci-
plines with little time to spare, we need practical,
proven marketing tools that get the job done right.
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BENEFITS

« Clarity: About who our"customers” are and why
they buy, fund, and invest

* Value: The ability to define the value of our prod-
ucts and services to each customer segment
* Discipline: Mental tools that help maintain a
focus on satisfying customers in a competitive
environment

» Confidence: When interacting with our cus-
tomers, management, and investors

* Power: Abilities to use the disciplines and proces-
ses of marketing to reach goals and manage change

* The Book: “"Marketing for Survival"

WHO SHOULD ATTEND

Anyone serving “customers” with technologies,
products, services, projects, investment opportuni-
ties, or time as employees in professional disciplines

INSTRUCTOR

Dr. Gary Lundquist transitioned from scientist to
marketer while converting a service company into
an INC 500 software company. He helps high-tech
companies and R&D labs nationwide to manage
change with marketing. He has marketed technolo-
gies, products, and services ranging in price from one
hundred to half a billion dollars.

SCl05 $150 prereg/$195 on-site
Wed., Sept. 22: 9:00 am to 12:30 pm

Intellectual Property:
Protection, Licensing, and
Government Technology
Transfer Issues

This course will provide an overview of three critical
areas of concemn when bringing technology to the
marketplace: protecting intellectual property; dealing
with the government in technology transfer matters;
and licensing technology.

BENEFITS

This easy-to-understand course will bring you up to

speed on:

* trade secret, patent, copyright, and trademark
protection and their relevance to commercializ-
ing technology

» the Federal Technology Transfer Act and Coop-
erative Research & Development Agreements
(CRADAS), ane of the primary mechanisms for go-
vernment-industry partnerships and tech transfers

« intellectual property issues when dealing with the
govemment — pitfalls to avoid and proven paths
to success

* licensing agreements, in particular the key differ-
ences between licensing from the government and
from the private sector

* how to determine royaities.

WHO SHOULD ATTEND

who want to leamn how to effectively protect and fi-
cense their ideas.

INSTRUCTOR

Jacob N. (Jesse) Erlich, a partner with Perkins,
Smith, & Cohen, LLF, spedializes in intellectual prop-
erty matters. Previously, attorney Erlich served as
Chief Patent Advisor for the US, Air Force. He
holds a BS in Mechanical Engineering from
Worcester Polytechnic Institute and a Juris Doctor
degree from Georgetown Law School. A Past-
President of the Boston Patent Law Association,
Erlich recently coauthored a book entitled “Tech-
nology Development andTmnsfer the Transac-
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Software-Documentation System

: = ‘ v Algor, Inc., Pittsburgh, PA, offers
I DocuTech, a software-documenta-
tion system on CD-ROM, with
Release 12 of their FEA software.
DocuTech has been redesigned
for improved functionality, and
contains Algor’s software operat-

ing and reference documentation,
customer application stories, and
keystroke-specific tutorials. It uses HTML technology to maintain
links between related documents. Features include a new single inter-
face window and technical documentation manuals revised to reflect
Release 12's capabilities. DocuTech’s search engine allows users to
search documentation by chosen categories. Circle No. 711

Production Reporting Software

Wonderware Corp., Irvine, CA, offers Industrial Communication’s
third-party FactorySuite Reporting Tool for use with Wonderware’s
InTrack resource-management and work-in-progress (WIP) tracking
module. FactorySuite is a graphical client program designed to give
InTrack users a simple method of analyzing virtually all aspects of their
production processes and end products. The FactorySuite Reporting
Tool runs in a standalone format and reads information from an InTrack
structured query language (SQL) database. Applications include check-
ing product genealogy and WIP information. Circle No. 718
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Superior performance shielding gaskets

Electronic grade plating finishes
Many base metal variations
Hundreds of shapes & sizes
Custom modifications

MeDiCsL DIAGNOSTICS THECOMVINICSTIONS CovpLTiRs

ArRoses ., Mil gy INSTRUMENTATION ELECTRONIC ENCLOSU RES

TV SHIELDING |

PRODUETS

1384 Pompton Ave., Cedar Grove, NJ 07009
tel: 973+890+7455 fax: 973+890+9714
E-mail: sales@omegashielding.com

web site: http://www.omegashielding.com

ISO 9002 Quality System Certified
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Visualization Software

Amtec Engineering,
Bellevue, WA, has
introduced Tecplot 7.5
visualization software
that enables users to
transform  technical
problems into 2D and
3D images, interface
with industry-standard
data formats, and inte-
grate spreadsheet data
into Tecplot grids. The
software features the Add-On Developers Kit (ADK), an application pro-
gramming interface and set of software tools that allows developers to
write add-ons directly linked to Tecplot. Applications include post-pro-
cessing in aerospace, heat transfer, and other disciplines. Circle No. 713

MATLAB Web Server

The MathWorks, Natick, MA, offers the MATLAB Web Server,
which enables development and distribution of Web-based MAT-
LAB applications. The server allows MATLAB programmers to
develop Web-deployable applications from standard MATLAB com-
ponents. The HTML documents serve as a point-and-click graphical
user interface (GUI) for the MATLAB application being deployed.
Users do not need to learn MATLAB, and it need not be running
on the client machine. Features include tools for processing HTML
forms, server-based computing, and interface to MATLAB via stan-
dard HTML forms. Applications can generate graphics using MAT-
LAB data-visualization capabilities. Circle No. 716

Productivity Package

Technical Professional Suite 8
from MathSoft, Cambridge, MA,
is an integrated productivity
suite consisting of Mathcad® 8
Professional, Mathcad 8 Treas-
ury, Axum® 6, and Intergraph’s
Imagination Engineer™ LE. The
suite provides engineers and sci-
entists with tools for technical
calculation, data analysis, graph-
ing, and CAD drawing. Changes
in input data in any one applica-
tion are incorporated across the
entire software suite. The suite also generates publication-quality
documents that can be shared via Internet or intranet using built-in
Web publishing and browsing capabilities. Circle No. 715

Mechanical Design Automation

Parametric Technology Corp., Waltham, MA, has introduced
Pro/ENGINEER 2000:. This next-generation version of the compa-
ny's mechanical design automation software includes more than
500 enhancements. It incorporates new functionality and applica-
tions for very large assemblies, adaptive process features, design ani-
mation, and feature-based production manufacturing tools. It also
offers enhanced capabilities for sharing engineering information
via the Internet. Behavioral modeling technology enables engineers
to explore optimal solutions with a thorough understanding of a
design’s performance and behavior. Circle No. 719
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Switch Selection Guide

New England Controls, Milford, CT,
offers a four-page brochure featuring
its complete line of switches. Products
include appliance rocker, round rock-
er, toggle, mini rocker, key, and push-
button switches. The Surf 'N Turf line

of switches, designed for both marine
and land applications, is resistant to
vibration, shock, and thermoshock.
Circle No. 733

Motors and Switches
A catalog from Haydon Switch &
Instrument, Waterbury, CT, describes
miniature stepper motors, linear actua-
tors, and sealed switches. Other products
include synchronous gear motors, pancake
and oscillating motors, and linear/rotary
dual-motion actuators. The switches are
designed for use in harsh environments
associated with aerospace and industrial
applications. Circle No. 735

Sensor Subsystems

Crossbow Technology, San Jose, CA,
has introduced a 60-page 1999-2000 cata-
log of sensor subsystems, development
software, and accessories. Featured are

accelerometers, tilt sensors, inertial
measurement units, vertical gyroscopes,
and magnetic direction and orientation
sensors. The catalog also includes X-
View and X-Analyze PC-based sensor
data acquisition and analysis software.

Circle No. 742

CompactPCl Products

Schroff North America, Warwick, RI,
offers a six-page catalog of CompactPCI
products, including handles, front panels,
subracks, backplanes, and accessories.
New items include fully configured
CompactPCI system subracks that inte-
grate the backplane, power supply, drive
mounting, and cooling in one package.
Circle No. 737

In-Line Amplifiers

A brochure from Sensotec, Columbus,
OH, describes a series of in-line amplifiers
for use with strain gage transducers and
AC LVDTs. The 35mm DIN rail-mount-
able design includes front-accessible elec-
trical connections, and zero and span
adjustments. These units provide select-
able, regulated DC excitation voltage for
the strain gage bridge. Also featured is
the Universal Series of user-programma-
ble amplifiers. Circle No. 738
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Surface Coatings

Thermal Spray Technologies, Sun
Prairie, WI, has released a four-page
brochure describing application-specific
coatings. The company develops and tests
coatings for specific surface properties in
aerospace, automotive, biomedical, elec-
tronic, and other industries. Available
coatings provide thermal protection
and control, electrical insulation, and
resistance to corrosion, abrasion, and
oxidation. Circle No. 736

Latches and Hardware

The ZOOM™ Interactive Product
Selection Guide from Southco, Con-
cordville, PA, is a Windows-based CD-ROM
that offers more than 13,000 products,
including latches, captive fasteners, hinges,
handles, pulls, and drive rivets. The user
enters design criteria (panel thickness,
thread size, etc.) and ZOOM lists solutions.
Other features include product descrip-
tions, a glossary, animated installation tips,
and a demo. Circle No. 734
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Thermal-Ribbon RTD’s

fast response surface sensing

-

$17422
0.1 second response

$17624 Thin film RTD

S$651 Miniature platinum RTD

Thin, flexible'resistance temperature detectors  Wire

wound or thin-film e Pt, Cu, Ni, Ni-Fe curves 0.1 second
time response e Rugged laminated construction

» -200 to 220°C range » Many sizes & styles in stock

! Stable, accurate, dependable measurement o Install with
self-stick backing, tapes, or cements e Avionics

» Process lines » Medical devices e Aircraft windows

\ « Stator windings e Thermal processing equipment

M I N co PRODUCTS, INC.

‘ 7300 Commerce Lane « Minneapolis, MN 55432-3177 U.S.A.
‘ Telephone: (612) 571-3121 « FAX: (612) 571-0927

For More Information Circle No. 422 69
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Video Inspection System

Olympus America, Industrial Products
Group, Melville, NY, offers a remote
visual inspection system that can be
hand-carried. Internal inspections can be

performed anywhere in the field, includ-

ing video internal weldment inspections,

which can be made without removing and dis-
assembling the equipment under study. The
system consists of an Olympus Series 6 video-
scope, an onboard computer, CCU, internal
floppy disk drive, light source, and a 6" diagonal LCD monitor. The
monitor mounts on the videoscope handle or on a telescoping pole.
Circle No. 743

\ 22

Instrumentation Chassis

Geotest, Marvin Test Systems, Santa Ana, CA, has introduced the
GT7700 family of PCI/ISA instrumentation chassis. Applications
include automatic test equipment (ATE), data acquisition, process
control, and scientific research. The standalone unit uses an embed-
ded controller with a 233-MHz (300-MHz optional) Pentium CPU
unit, which occupies three of 14 available slots. Its instrumentation
section provides four PCI and eight ISA slots. The chassis accommo-
dates up to 11 PCI/ISA instruments and is expandable to 38 PC cards.
The platform is designed to provide isolation between the CPU and
instruments, and between individual instruments. Circle No. 702

EPOXY RESISTS |

CHLORINATED SOLVENTS |

AND AGGRESSIVE |
CHEMICALS

Designed To Your Specifications

MASTER BOND
EP41S-4

B Room temperature
and/or elevated tem-
perature cures B Con-
venient, non critical
mix ratio M Excellent
resistance to methyl-
ene chloride and
other chlorinated sol- ) e
vents M Resistance to fuels, alcohols, acids, bases
and salt solutions M High bond strength to both
metallic and non-metallic substrates M Superior
coating, bonding & sealing characteristics B 100%
reactive, gap filling composition B Excellent dimen-
sional stability B Easy application M Convenient

packaging
Master Bond Inc. |

Adhesives, Sealants & Coatings ‘

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

www.masterbond.com
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Notebook Data
Acquisition

The WaveBook/ 512H 1-MHz,
12-bit portable data acquisition
system for notebook or desktop
PCs is available from IOtech,
Cleveland, OH. It connects to a
notebook PC via the PC’s en-
hanced parallel port (EPP) or optional PCMCIA card. The base unit
offers eight analog input channels and eight digital inputs; it expands
to 72 analog input channels via an optional module. The DSP-based
design enables definition of any random sequence of channels and
associated gains across all 72 potential channels. The system accepts

input voltage up 10V and runs on either AC or DC power. It is sup-
ported by several signal conditioning options and includes
WaveView™ software. Circle No. 701

Digital Storage Oscilloscope

The Delta 9500A digital storage oscilloscope
from Gould Instrument Systems, Valley View,
OH, features a 6.5" VGA color display, 500-
MHz bandwidth on all four channels and all
attenuator settings, logic and analog triggering
capabilities, and a 2-GS/s sample rate. The
scope is designed for high-speed testing of dig-
ital and power supply designs; and high-speed
component, motor drive performance, electrical discharge, and tele-
com testing. The system incorporates TruTrace"
displaying the full waveform detail with variable intensity. Multiple on-
screen measurements are assigned to any channel from a list of 43
functions. Circle No. 704

. a patented method of

Universal Device
Programmer

B&K Precision Corp., Placen-
tia, CA, offers the Model 845
Universal Device Programmer

=
=

o
-

with Logic/Memory Test func- \

tion. The unit, which is used in /
conjunction with a PC, allows

testing of logic and memory

chips, as well as programming both standard and low-voltage devices. A
built-in power supply operates from either 115 or 230 VAC 50/60 Hz.
The programmer uses a parallel interface and works with both desktop
and laptop PCs. Applications include research and design, engineering,
prototyping, servicing, and manufacturing. Circle No. 703

Rotary Position Sensor

Clarostat Sensors and Controls, El
Paso, TX, has introduced the Clarostat
HRS100 Hall Effect rotary position sen-
sor for automotive, marine, industrial
truck, and aircraft position sensing and
control. The sensor allows programma-
ble customization of temperature coeffi-
cient, offset, and gain control at time of
manufacture. This three-terminal, volt-
age-output device resolves rotation up to 180 degrees and operates at a
low supply voltage (about 5 volts). The sensor also has a minimum life of
10 million cycles. Custom electrical functions can be provided by special-
ized Hall ICs or additional electronics. Circle No. 700
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Component Rack System

Hoffman, Anoka, MN, offers the Open
LAN Rack mounting system for 19" and 23"
components that supports up to 600 pounds
of rack-mounted equipment. It affords easy
access to components and provides an alter-
nate mounting solution for patch panels, test
instruments, and data and communications
equipment. The rack is constructed of light-
weight aluminum side rails and cross mem-
bers. Models are available in 19" or 23" hori-
zontal spacing; the four available heights
range from 4 to 8 feet. Vertical mounting-hole
spacing complies with ANSI/EIA RS 310-D
rack-mounting standards, tapped with 12-
24UNC threads. Circle No. 705

Equipment Enclosures

The 0140 series of equipment enclosures from
Daisy Data, York Haven, PA, is designed for dirty,
wet, or wash-down areas. The enclosures accom-
modate a desktop PC with up to a 21" monitor.
Construction with continuous weld seams helps
ensure protection in harsh environments.
Monitor shelf height is continuously adjustable,
allowing correct positioning for monitors of all sizes.
A front and rear access door with latches is designed
for ease of cleaning. Several optional features are
available, including an add-on keyboard drawer.
Circle No. 707

Graphics Accelerator

Synergy Il from ELSA, Santa Clara, CA, is an AGP 4X 2D/3D graph-
ics accelerator designed to enhance entrylevel workstation perfor-
mance. It can be used with professional applications such as AutoCAD,
3D Studio MAX, Microstation, and other CAD/CAE and image process-
ing programs. Utilizing the RIVA TNT2 processing engine, Synergy II is
designed to leverage the Pentium III core for high-bandwidth graphics
processing, such as geometry transform and lighting acceleration. The
graphics controller has a dual-pixel, 32-bit color pipeline with 24-bit Z-
buffer, 8-bit stencil buffer, and per-pixel precision. Circle No. 706

Portable Field
Recorder

The Dash 16u 16-
channel data acquisi-
tion field recorder
from Astro-Med, West
Warwick, RI, elimin-
ates the need for signal
conditioning or addi-
tional frontend filter-
ing. The unit has universal inputs that accept isolated single-ended
and differential voltages, thermocouples, pressure transducers, and
load cells. Data sample rate is 0.2 to 200 kHz per channel. Features
include a 10.4" active color display; real-time, high-resolution 300
dpi chart recording; 16 MB of RAM for data capture, and a built-in
100-MB removable Zip drive. The recorder also includes Windows-
based AstroSET™ software to facilitate test setups, and AstroVIEW
C™ for data transfer, review, and analysis on a PC. Circle No. 709
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Powered By IDL

Searching for the power to execute “quick look” data analysis and visualization? Or, do
you need a complete processing and visualization solution? Look to IDL, the Interactive

Data Language.

It’s easy to link C, C++ and Fortran code with IDL applications. IDL also lets you take
advantage of advances in technology such as ActiveX and Java, produce VRML and
MPEG files, access relational databases and utilize programming tools including Visual
Basic®.

IDLs object oriented programming speeds modifications and lets you reuse work you've
already done. Drag and drop GUI construction, OpenGL support, a massive suite of
analysis routines and the IDL Development Environment supply the muscle you need

to build easy to use, effective applications — while cutting the time you spend coding.

Organizations including Siemens, NASA and Porsche use IDL as the development
language for their data analysis solutions. Siemens relies on IDLs cross-platform
compatibility and flexible data handling for their ICON-IDL™ medical imaging
workstations. NASA says adopting IDL is one of the top technology milestones of
success in their first 40 years. Porsche’s Metrology Department counts on its rapid

prototyping features to quickly respond to other departments in the company.

Want more proof? Investigate ENVI and RiverTools — off the shelf software packages

built with IDL that deliver analysis and results with point and click ease.

WENVIL

ENVI, the Environment for Visualizing Images, is the snlutlons

leader in remote sensing data analysis. ENVI’s multi- ‘

and hyperspectral analysis is changing the way we

look orld. 0
‘;):d.ai[u:)rulril:\co;ll our applications, you have the Data AnaIVSIS

option of adding custom processing into ENVI ’

Visualization

improve your understanding of watersheds like never ‘

: : = - BT because you have access to IDL.
A 1
+ RiverTools.
; . : RiverTools lets you rapidly analyze topography and
before. The most powerful DEM analysis tool on
the market, RiverTools automatically determines A Ilcatlons
over a dozen characteristics for every node in a river

tree and gives you the statistical foundation to

produce accurate models.

Noesys lets you access, edit, organize and visualize

large, multidimensional data, without programming. [ 1 ]
Data and Text Editors, drag and drop file LR}
g ent, and embedded applications let y
ma-nagemcnt an emA edded applications let you . -. X
quickly explore and display HDF and other the Interactive Data Language

technical data formats.

Systems’ applications will work for you. SYSTEMS

Software = Vislon.

Visit our Web site today to learn how IDL and Research RESEARCH
49

= www.rsinc.com
WWw.rsinc.com tel:  303.938.9900

For More Information Circle No. 511 fax: 303.938.9909
email: info@rsinc.com

International Offices: Austria  Germany * Liechtenstein ¢ Luxembourg * Switzerland ¢ The Netherlands « Brazil « China  France * Beigium « India * ltaly » japan * Koreae Singapore * Spain * Portugal  Taiwan * United Kingdom

IDL is a registered trademark of Research Systems, inc. ENVI is a registered trademark of BSC, LLC. Noesys is 3 registered trademark of Fortner Software LLC RiverTools is a trademark of Rivix, LLC. All rights reserved
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