


Best-in-class
pressure calibration

The PPC4 Pressure Controller/Calibrator redefines premium performance on the
cal lab bench or in fully automated production testing applications.

* Now with ranges up to 14 MPa (2,000 psi)

* 4 ppm control precision now to as low as 1 kPa
absolute (0.15 psia)

¢ Available with support in eleven languages

And still delivering:
* Lowest measurement uncertainty available in a
transfer standard

* B50:1 control precision turndown for extreme
rangeability

 Open architecture with up to four internal and/or
external reference pressure transducers

* Real time measurement uncertainty calculation
and display

* New Command Interpreter enables PPC4 as

drop-in replacement for controllers in legacy
test systems without costly software changes

Learn more about theenhanced PPC4 at
www.fluke.com/PPC4
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Fluke. Keeping your world
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CALENDAR

CONFERENCES & MEETINGS 2010

Jul 12-16 Coordinate Metrology Systems Conference. The CMSC
is the only North American conference dedicated solely to users of
portable, high-precision measurement technology used to inspect
manufactured and assembled components on the factory floor.
WWW.CINSC.0rg

Jul 25-29 NCSL International Conference. Providence, RI.
Technical session, tutorials, industry committee meetings. Topics:
metrology education, workplace and professional development,
international developments and programs, measurement
uncertainty, new instrumentation. Industry exhibitors. www.
ncsli.org

Aug 31 - Sep 2 High Resolution X-ray and CT Symposium for
High-Resolution Micro- and Nanofocus Computed Tomography.
Wunstorf (near Hanover), Germany. GE Sensing & Inspection
Technologies GmbH, tel +49 5031 172-0, fax +49 5031 172-299,
phoenix-info@ge.com, www.phoenix-xray.com.

Sep 13-17 AUTOTESTCON. Orlando, FL. IEEE sponsored
conference on automatic test equipment and systems readiness,
lab management. Industry exhibitors. www.autotestcon.com.

Oct 12-14 VII Controlling, Analyzing and Measuring Equipment.
Russia, Moscow. http:/ / www.kipexpo.ru/english/.
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Oct 12-14 Microtechnology Expo. Russia, Moscow. www.
microtechexpo.ru/eng/.

Oct 25-28 IEST Fall Conference. Arlington Heights, IL. Includes
working group sessions as well as a variety of tutorials covering
issues related to cleanrooms and controlled environments. www.
iest.org

Oct 26-28 28th International North Sea Flow Measurement
Workshop. St Andrews, UK. Technical papers for the 2010
Workshop are invited from operators, regulators, engineering
contractors, service companies and research organisations about
their flow measurement experience. This workshop will provide a
variety to opportunities for sharing information through technical
presentations, real work experiences, poster presentations and
networking sessions. TUV NEL Ltd., tel +44 (0)1355 272858,
events@tuvnel.com, www.tuvnel.com.

Oct31-Nov 5 25th ASPE Annual Meeting. Atlanta, GA. American
Society for Precision Engineering (ASPE), www.aspe.net.

Nov 15-18 Eastern Analytical Symposium and Exposition (EAS).
Somerset, NJ. www.eas.org.

Dec 10-12 2nd India Lab Expo. New Delhi, India. Scientific,
biotechnology, analytical & laboratory technology. Exhibition of
new products and latest innovation. www.indialabexpo.com.

P We taveyour caleaion slton

Your laboratory standards are the basis for your

No Long Waits

Call For Fast
Turnaround Times
as quick as a week!

Examples of Standards

* Multi-Product Calibrators
* Measuring Bridges

* Temperature Calibrators
* RTDs

* Block Calibrators

* Dividers

* Voltage Standards

» Standard Resistors

» Standard Capacitors

» Standard Inductors

* Super Micrometers™
* Gage Blocks

» Laser Micrometers

* Pressure Calibrators
* Measuring Wires

* Length Standards

* Height Gages

* Torque Standards

* Dead Weight Testers
* Thread Set Plugs

Certified to 1ISO 9001:2000 and accreditied to 1SO/IEC 17025:2005

.1L Over 30 metrology technicians on staff.

el |

Super Micrometers is Trademarked to Pratt & Whitney

Car LAB e Mar g0

organizations most accurate measurements.

Essco is an extraordinarily diverse commercial
laboratory serving many industries as well as other
laboratories. Our capabilities far surpass that of most
commercial laboratories.

- (%3

&y esstolab.com

800.325.2201

Ask about our online reporting via EsscoNet
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Article Correction: In the Jan-Feb-
Mar 2010 issue of Cal Lab author Roman
Honig contributed “Practical Aspects
of High Resistance Measurements.” In
the section: Two-Terminal Resistance
Standard with Metal Shield Additonal
Split Guard and Auxiliary Resistance
Between Guard Parts (e.g. Ohm Labs),
Mr. Honig stated “The guard parts are
connected using an auxiliary resistor of
high value (R =100MQ). Mr. Honig
would like to correct this statement to:
“The auxiliary resistor connecting two
parts of the split guard on the Ohm
Labs resistors is not fixed at 100 MQ
value, but it equals the nominal value
of the standard resistor. Therefore it can
be used with a passive guard source
for any combination of resistance
standards and create appropriate guard
voltage.”

EDITOR’S DESK

World Metrology Day

This year in reflecting on what to say about World Metrology Day, I decided
to play “devil’s advocate” and ask myself what is so important about having
a World Metrology Day? For those who don’t know about World Metrology
Day, it is held on May 20, the day in 1875 when the Treaty of the Metre was
signed in Paris, France. The treaty created the International Bureau of Weights
and Measures or Bureau International des Poids et Mesures (BIPM) as it is
called in French. On that day in 1875, the representatives of 17 countries agreed
with their signatures that international commerce could be better facilitated if
measurements to define products, such as weight, length and volume could be
agreed upon for products moving across national borders.

Our more recent embrace of the importance of that day was initiated by BIPM
Director Andrew J. Wallard in 2005 when he urged the now 54 members of the
BIPM to celebrate World Metrology Day worldwide. More than 80 countries
joined in the festivities this year with events such as national lab “open days”
with speeches and lab tours and metrology symposiums, and one would hope
tasty cakes in the shape of the metre bar (but that is unconfirmed as of this
writing.)

So World Metrology Day is now enjoyed around the world. But why is it
important and what purpose is there in bringing attention to a hundred-year-
old treaty? It’s important to celebrate the day because normally metrology is
a quiet activity conducted in the bowels of some company or laboratory and
even fellow employees aren’t aware of its function; and because metrology is
still unknown to pretty much most citizens of every country in the world, and
as such, all countries now have trouble recruiting young people to enter the
profession. Our ranks are diminishing as more and more metrologists reach
retirement age and for the most part companies must hire untrained technicians
or degreed professionals from other fields and train them because there are so
few universities and technical trade schools with metrology programs. If we
can raise the visibility of the field of metrology, we can attract more people to
the profession and we can convince schools to offer metrology programs.

Finally, this year’s theme for World Metrology Day was “A Bridge
to Innovation.” The BIPM poster featured the Great Belt East Bridge in
Storebeeltsbroen, Denmark. Each of the bridge’s 55 prefabricated, 48-metre,
500-ton bridge sections were measured in detail in order to adjust the four
hangers which carry the section, to ensure the correct tension. The measured
and expected deviations from the theoretical measurements required a hanger
adjustment of +30 mm. The adjustment of each hanger pin was determined to an
accuracy of £1 mm. Contractors and subcontractors from 10 European countries
were involved in building the bridge from 1988 to 1997 — and it worked! And
that's what's important about metrology — metrology makes innovation and
cooperation across national borders possible!

Metrology rocks!

Carol Singer
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CALENDAR

CONFERENCES & MEETINGS 2011

Mar 31-Apr 1 METROMEET: 7th International Conference on
Industrial Dimensional Metrology. Bilbao, Spain. Topics: digital
and optical developments; new European and international rules
and methods to improve industrial processes and productivity;
advances of micro- and nanometrology; measurement issues of
large work pieces; metrology and economics; virtual metrology;
software; multi-sensor coordinate metrology; accreditation and
certification; future metrology trends; metrology education;
in-line inspection; uncertainty, traceability and reliability of
measurements. www.metromeet.org, tel +34 94 480 51 83, info@
metromeet.org. Deadline for presentation proposals 31st July 2010.
www.metromeet.org/en/metromeet/ call.php.

May 24-27 AUSPLAS, AUSTECH and National Manufacturing
Week. Melbourne, Australia. info@exhibitionmanagement.com,
www.ausplas.com.

Aug 21-25 NCSLI Conference. National Harbor, MD. Conference
theme: 50 Years: Reflecting On The Past - Looking To The Future.
www.ncsli.org.

SEMINARS Online & Self-Study

Accreditation, Assessment/Auditing, CCT Exam, Interval
Analysis, Measurement Techniques for Most Disciplines,
Measurement Uncertainty, SI Metrics, Proficiency Testing, Software

Now! The Most Accurate

Force Calibrations Ever From

A Commercial Lab!

0.002% of load through 120,000 Ibf

e A true primary standard

Every weight calibrated directly by NIST

[ J
e Accredited to ISO 17025
e Calibrating load cells, proving rings,
force gauges

-- in compression or tension

-- kilograms or Newtons, too
Calibrations available from 0.1 to
2,250,000 Ibf in compression and
1,200,000 in tension

Validation, SPC, Water Quality. Available in English, Chinese,
Spanish. Workplace Training, tel 612-308-2202, info@wptraining.
com, www.wptraining.com.

Dimensional Metrology, Physical Metrology, CCT Exam,
Assessment/ Audits, Measurement & Calibration, Measurement
Uncertainty, SPC. J&G Technology, tel 952-935-1108, gmeyer@jg-
technology.com, www.jg-technology.com.

Dimensional Measurement, Measurement Uncertainty,
Measurement & Calibration. The QC Group, tel 800-959-0632,
training@theQCgroup.com.

SEMINARS Australia and New Zealand

Aug 11 Calibration of Weights and Balances. Lindfield, NSW,
Australia. National Measurement Institute, Australia, www.
measurement.gov.au/Services/ Training / Pages/ default.aspx.

Aug 11 Pressure Calibration. Lower Hutt, New Zealand.
Measurement Standards Laboratory of New Zealand, http:/ / msl.
irl.cri.nz/ training-and-resources/ training-courses.

Aug 12 Density Measurement. Lower Hutt, New Zealand.
Measurement Standards Laboratory of New Zealand, http:/ / msl.
irl.cri.nz/ training-and-resources/ training-courses.

Want your own dead weight force machine?

We’ll build one for you--from 50 to 120,000 Ibf

For complete details, call 1-717-843-0081

Mo 2eHr6414€ wstrRumEnT co.

1742 Sixth Avenue ¢ York, PA 17403-2675
www .mhforce.com ¢ Fax 1-717-846-4193
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CALENDAR

Aug 13 Infrared Radiation Thermometry.
Lower Hutt, New Zealand. Measurement
Standards Laboratory of New Zealand,
http://msl.irl.cri.nz/training-and-
resources / training-courses.

Aug 17 Balances and Weighing Workshop.
Lower Hutt, New Zealand. Measurement
Standards Laboratory of New Zealand,

http://msl.irl.cri.nz/training-and-
resources/ training-courses.

Aug 17 Spectrophotometer Calibration.
Lower Hutt, New Zealand. Measurement
Standards Laboratory of New Zealand,
http://msl.irl.cri.nz/training-and-
resources/ training-courses.

National Association for
Proficiency Testing

NAPT IS THE LEADER IN PROVIDING PROFICIENCY TESTS/
ILC/PT’S TO THE TEST & MEASUREMENT COMMUNITY

MEASURE - IMPROVE - COMPLY

Celebrating
12+ Years of

Service &
Accreditation

A
e 4
I

[ACCREDITED

= Accreditation through American Association for Laboratory Accreditation

« NAPT reports are recognized and approved by all major Accreditation Bodies
including A2LA, L-A-B, ISA,ACLASS, NQA, PJL

« NAPT has managed over 7000 Proficiency Tests including:

* NAPT Sponsored ILC/PT’s
* Custom ILC/PT’s

* Regional ILC/PT’s

* ILC Training

= Your results are benchmarked against all participating labs including the
leading calibration labs & NMI’s in North America

* NAPT offers more ILC/PT’s than any other calibration ILC/PT provider

* NAPT provides the most comprehensive analysis and reporting of results

NAPT IS THE ONLY NON PROFIT ORGANIZATION
PROVIDING INDEPENDENT & NON BIASED ANALYSIS OF
YOUR MEASUREMENT PROCESSES.

CALL USAT 952-303-6126
OR EMAIL US AT napt@proficiency.org

Visit www.proficiency.org to obtain more information on how
NAPT can meet all of your proficiency testing needs.

Car _Las
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Aug 18 Measurement, Uncertainty and
Calibration. Lower Hutt, New Zealand.
Measurement Standards Laboratory of
New Zealand, http://msl.irl.cri.nz/
training-and-resources / training-courses.

Aug 19 Temperature Measurement and
Calibration. Lower Hutt, New Zealand.
Measurement Standards Laboratory of
New Zealand, http://msl.irl.cri.nz/
training-and-resources/ training-courses.

Aug 20 Humidity Workshop. Lower Hutt,
New Zealand. Measurement Standards
Laboratory of New Zealand, http:/ /msl.
irl.cri.nz/ training-and-resources/ training-
courses.

Aug 24 Balances and Weighing Workshop.
Auckland, New Zealand. Measurement
Standards Laboratory of New Zealand,
http:/ /msl.irl.cri.nz/training-and-
resources/ training-courses.

Aug 24-25 Traceable Electrical Energy
Metering. Lower Hutt, New Zealand.
Measurement Standards Laboratory of
New Zealand, http://msl.irl.cri.nz/
training-and-resources / training-courses.

Aug 25 Measurement, Uncertainty and
Calibration. Auckland, New Zealand.
Measurement Standards Laboratory of
New Zealand, http://msl.irl.cri.nz/
training-and-resources/ training-courses.

SEMINARS Europe & United Kingdom

Sep 24-26 Flow Measurement and
Calibration: Liquid and Gas. Munich,
Germany. In English. (Held during
Oktoberfest). TrigasFI GmbH, tel: +49-8165-
64 72 0, info@trigasfi.com, http:/ /www.
trigasfi.de/html/en_seminars.htm.

Sep 27-29 Durchflussmessung und
Kalibrierung. Munich, Germany. In
Deutscher Sprache. TrigasFI GmbH, tel:
+49-8165-64 72 0, info@trigasfi.com, http:/ /
www.trigasfi.de /html/en_seminars.htm.

kil JW Solutions
Resistance & Temperature Standards
Used Equipment & Accessories
Calibration & Repair Service Referrals
24 Hour Respoise Guaranleed
wreew, jiwilley ceem

infed jwilley cem

388, 54,5156
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World’s ONLY Series of Compact & Modular Range Extenders
Providing Current from 3 Amps to an Amazing 3000 Amps!

Unique design provides fully
self-contained capability, meaning
NO additional power supplies,

NO mechanical switches,

NO compressed air required and
NO programming requirements

. Just Real Solutions!
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Model 6623A-150 (above) Is only slightly

larger than 5" in height. The 66234-300 N7/
adds only 2" to total height (77). Both -

units are capa operating =

off 120VAC lin#oltage. ,7”\&\
GUILDLINE

INSTRUMENTS

I R T L B I AT WWW.GUILDLINE.COM 1-800-310-8104



CALENDAR

SEMINARS USA
SEMINARS: Accreditation & ISO/IEC 17025

Jul 15-16 Auditing to ISO 17205. Bloomington/Burnsville, MN. J&G
Technology, tel 952-935-1108, gmeyer@jg-technology.com, www.
jg-technology.com / seminars.html.

Oct 28-29 Auditing to ISO 17205. Bloomington/Burnsville, MN.
J&G Technology, tel 952-935-1108, gmeyer@jg-technology.com,
www.jg-technology.com/seminars.html.

SEMINARS: Analytical Chemistry

Nov 15 Metrology in the Analytical Laboratory. Somerset, NJ.
Stranaska LLC, www.stranaska.com. www.eas.org.

SEMINARS: Certified Calibration Technician Exam

Sep 13-17 CCT-501 Metrology for Cal Lab Personnel (CCT
Prep). Seattle, WA. Fluke, tel 888-79-FLUKE, www.fluke.com/
2010caltraining.

Sep 21 Calculator Refresher for Certification Exams. Bloomington/
Burnsville, MN. J&G Technology, tel 952-935-1108, gmeyer@jg-
technology.com, www.jg-technology.com /seminars.html.

Nov 2 Calculator Refresher for Certification Exams. Bloomington/
Burnsville, MN. J&G Technology, tel 952-935-1108, gmeyer@jg-
technology.com, www.jg-technology.com / seminars.html.

It's Hopeless
Your Null-Meter is Kaput
Call PPM right away!

AVM-2000 NULLMETER
NANOVOLTMETER
Preserves your investment in
calibration pumedm'esfequmm
Achieves Sub PPM

techniques Replaces Fluke 845,
Keithey 155, HP 419A
= 100 nVto 1000 V F/S
= 7nV Resolution
= Wide Range of Offsets
® Tradlitional operation
= \Wide Range of Filters
= Operation from LneurRed‘naugaatﬂeB&ltery

PPM, Inc, Cleveland, Ohio
| G 00

TS TS
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Nov 3-5 CCT Preparation. Bloomington/Burnsville, MN. J&G
Technology, tel 952-935-1108, gmeyer@jg-technology.com, www.
jg-technology.com /seminars.html.

Nov 3-5 CCT Review. Minneapolis, MN. The QC Group, tel
800-959-0632, Training@theQCgroup.com, www.theqcgroup.
com / courselist/.

Nov 10-12 CCT Review. Schaumburg, IL. The QC Group, tel
800-959-0632, Training@theQCgroup.com, www.theqcgroup.
com/courselist/.

SEMINARS: Dimensional and Gage Calibration

Jul 29-30 GD&T Training - Fundamentals. Minneapolis, MN. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/.

Jul 12-13 Calibration Training and Hands-On Gage Repair.
Blaine, MN. IICT Training & Productions, info@consultinginstitute.
net, http:/ / consultinginstitute.net/.

Jul 13-14 Basic Dimensional Measurement Tools and Methods.
Minneapolis, MN. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.thechroup.com/ courselist/.

Jul 13-15 Coordinate Measuring Machine Training. Minneapolis,
MN. The QC Group, tel 800-959-0632, Training@theQCgroup.com,
www.theqegroup.com/ courselist/ .




“Isn’t full service a thing of the past?”

© Agilent Technologies, Inc. 2010

It's back—and better than ever.

Working together, Agilent Technologies and our service partners provide
single-source services that cover calibration and repair of Agilent and non-Agilent

-

* Capabilities: Let us cover more than _
90 percent of your onsite cal needs. | calculator.” Simply enter a few key

~ equipment—onsite or return to OEM.

* Convenience: Enjoy the freedom of Our combined resources handle more
complete maintenance management.  than 85,000 unique model numbers.

* Cost control: Minimize the hidden Better yet, we can save you thousands
costs of quality and productivity of dollars on cal and repair.
problems.

Visit our website and try the “value

Jnumbers and see your potential savings.

Start saving today—see how at
www.agilent.com/find/fullservice

u.s. 1-800-829-4444 canada 1-877-894-4414

5.~ Agilent Technologies




Reliability.
Affordability.
Simplicity.

When your test equipment isn't working, calibration is not your Mention thiS Ad
first concern. That’s why at Custom-Cal, we are more than just : when you call and

) L N .
calibration! we will waive the

jion!
We are pioneers in Optical Test Equipment Repair, specialists in cost of evaluation!

RF test equipment and structured to meet all your repair needs.
AFFILIATIONS

3 Reasons equipment owners, resellers and other I . “
service providers trust Custom-Cal for repair: 5 GIOED

* Unique Service - Industry insiders rely on our unique ability to
service all types of instruments — even unsupported equipment

'I.
‘-'l'-l III'I"

ASQ K)o

* Unmatched Resources - We employ and provide the best
technicians, tools, standards and documentation in the business

* Competitive Pricing - Our prices can save you 40% or more _ ;
over Original Equipment Manufacturer (OEM) flat rates :  INTERNATIONAL

Example of Test Equipment Types Repaired:
Wavelength Meters, Optical Spectrum Analyzers { 0SA ), Tunable Laser Sources ( TLS ), Optical to Electrical Converters ( OE
or O/E ), Optical Power Meters ( OPM },0ptical Time Domain Reflectometers ( OTDR ), Optical Return Loss Meters ( ORL ),
Polarization Dependent Loss Meters ( PDL ), Polarization Analyzers and Dispersion Analyzers, Lightwave Component Analyz-
ers, OmniBER and BERT Systems ( PPG and ED to 12.5 Gbit+ )

Custom Calibration Solutions, LLC

Visit us online at or call today.



CALENDAR

Jul 15-16 Calibration Training and Hands-On Gage Repair.
Bloomington, MN. IICT Training & Productions, info@
consultinginstitute.net, http:/ / consultinginstitute.net/.

Jul 20-21 Calibration Training and Hands-On Gage Repair.
Detroit, MI. IICT Training & Productions, info@consultinginstitute.
net, http:/ / consultinginstitute.net/.

Jul 22-23 Calibration Training and Hands-On Gage Repair.
Toledo, OH. IICT Training & Productions, info@consultinginstitute.
net, http:/ / consultinginstitute.net/.

Jul 22-23 Basic Dimensional Measurement Tools and Methods.
Orange County, CA. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.theqcgroup.com/ courselist/.

Jul 29 GD&T Management Overview. Minneapolis, MN. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/.

Aug 3 GD&T Management Overview. Orange County, CA. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug 3-4 GD&T Training - Fundamentals. Orange County, CA. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

 HYGROGEN2

the instrument from operation.

humidity and temperature generator for fast calibration
Based on AirChip3ooo technology the HygroGen2 is extremely precise and with its user-friendly
touch screen interface allows rapid set-point changes. HygroGenz2 takes the calibration laboratory

to the instrument so that full system validation may be performed without the need to remove

Thanks to the significant time savings, the HygroGen2 delivers a rapid return on investment.

Visit www.rotronic-usa.com for more information.

ROTRONIC Instrument Corp, 135 Engineers Road, Hauppauge, NY 11788, USA
Tel. 631-427-3898, Fax 631-427-3902, sales@rotronic-usa.com

Aug 9-10 GD&T Training - Fundamentals. Warsaw, IN. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug 10-11 Calibration Training and Hands-On Gage Repair.
Colorado Springs, CO. IICT Training & Productions, info@
consultinginstitute.net, http:/ / consultinginstitute.net/.

Aug11-13 GD&T Training - Advanced Concepts. Warsaw, IN. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug 12-13 Calibration Training and Hands-On Gage Repair.
Boulder, CO.IICT Training & Productions, info@consultinginstitute.
net, http:/ / consultinginstitute.net/.

Aug 12-13 GD&T Training - Advanced Concepts. Minneapolis,
MN. The QC Group, tel 800-959-0632, Training@theQCgroup.com,
www.theqegroup.com/ courselist/ .

Aug 16-18 Basic Dimensional Metrology. Bloomington/
Burnsville, MN. J&G Technology, tel 952-935-1108, gmeyer@jg-
technology.com, www.jg-technology.com /seminars.html.

Aug 17-18 GD&T Training - Fundamentals. Canton, OH. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.

theqcgroup.com/ courselist/ .
Galll\Y
CHIP

TECHNOLOGY

RAPID AND EASY CALIBRATION

rofronic

LEADING IN HUMIDITY MEASUREMENT

11
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CALENDAR

Aug17-18 Basic Dimensional Measurement Tools and Methods.
Canton, OH. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.thechroup.com/ courselist/.

Aug 19 GD&T Management Overview. Canton, OH. The QC
Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug 19-20 GD&T Training - Fundamentals. Canton, OH. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug 26-27 Basic Dimensional Measurement Tools and Methods.
Jackson, MS. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.thechroup.com/ courselist/.

Aug 30-31 Calibration Training and Hands-On Gage
Repair. Richmond, VA. IICT Training & Productions, info@
consultinginstitute.net, http:/ / consultinginstitute.net/.

Aug 31 GD&T Management Overview. Orlando, FL. The QC
Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug31-Sep 1 GD&T Training - Fundamentals. Orlando, FL. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

Aug 31 - Sep 2 Coordinate Measuring Machine Training.
Minneapolis, MN. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.thechroup.com/ courselist/.

Sep 2-3 Calibration Training and Hands-On Gage Repair. Myrtle
Beach, SC.IICT Training & Productions, info@consultinginstitute.
net, http:/ / consultinginstitute.net/.

Sep 13-14 GD&T Training - Fundamentals. Rolling Meadows,
IL. The QC Group, tel 800-959-0632, Training@theQCgroup.com,
www.theqegroup.com/ courselist/.

Sep 14-15 Basic Dimensional Measurement Tools and Methods.
Schaumburg, IL. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.thechroup.com/ courselist/.

Sep 14-15 Calibration Training and Hands-On Gage
Repair. Schaumburg, IL. IICT Training & Productions, info@
consultinginstitute.net, http:/ / consultinginstitute.net/.

Sep 15-17 GD&T Training - Advanced Concepts. Rolling
Meadows, IL. The QC Group, tel 800-959-0632, Training@
theQCgroup.com, www.theqcgroup.com/ courselist/.

Sep 16-17 Calibration Training and Hands-On Gage Repair.
Kenosha, WLIICT Training & Productions, info@consultinginstitute.
net, http:/ / consultinginstitute.net/.

Sep 23 GD&T Management Overview. Jackson, MS. The QC
Group, tel 800-959-0632, www.theqcgroup.com/ courselist/ .

Sep 23-24 GD&T Training - Fundamentals. Jackson, MS. The
QC Group, tel 800-959-0632, Training@theQCgroup.com, www.
theqcgroup.com/ courselist/ .

HIGH RESISTANCE STANDARDS

e FuLLy GUARDED FOR ANY RATIO
e BPO or N Tyre CONNECTORS
e Very Low TCR & VCR
e S7ABLE OVER TIME
e [NTERNAL TEMPERATURE SENSOR
e 17025 AccrepiTED CALIBRATION
MobDEL Resistance TCR / VCR
106 1MQ <1/<0.1
107 10 MQ <3/<0.1
108 100 MQ <10/<0.1
109 1GQ <15/<0.1
110 10 GQ <20/<0.1
111 100 GQ <30/<0.1
112 170 <50/<0.1 SEe www.OHM-LABS.COM FOR SPECIFICATIONS
113 07Q <300/<0.1
[ ABS 611 E. CARSON ST. PITTSBURGH, PA 15203 el T mm
/) - - ’
TEL 412-431-0640 FAX 412-431-0649
Excellence in Resistance WWWOH M-LABSCOM
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Laboratories—Try IAS!

Experience Accreditation Service Plus 4+

Getting accredited has a whole .
new meaning with the IAS £
Accreditation Service Plus + program.

Laboratories receive:

» Quick scheduling and
rapid assessments

= On demand
responsiveness

= True affordability
= Global recognition by ILAC

= Proof of compliance with
ISO/IEC 17025

@

INTERNATIONAL
ACCREDITATION SERVICE

Leading Accreditors Since 1975

Learn about the Benefits of
IAS Accreditation Service Plus +

www.iasonline.org/CL | 866-427-4422



CALENDAR

SEMINARS: Flow Sep 27-30 MET-101 Basic Hands-On Metrology. Seattle, WA.

Fluke, tel 888-79-FLUKE, www.fluke.com/2010caltraining.
Sep 27-30 Gas Flow Calibration Using molbloc/molbox. Phoenix,

AZ. Fluke - DH Instruments, tel 888-79-FLUKE, www.fluke. ~ Nov 1-4 MET-301 Advanced Hands-On Metrology. Seattle, WA.

com/2010caltraining. Fluke, tel 888-79-FLUKE, www.fluke.com/2010caltraining.
Nov 15-18 Gas Flow Calibration Using molbloc/molbox. Phoenix, SEMINARS: Measurement Uncertainty
AZ. Fluke - DH Instruments, tel 888-79-FLUKE, www.fluke.
com/2010caltraining. Jul 13-15 Measurement Uncertainty Workshop. Fenton, MI.
Presented by QUAMETEC Institute, tel 810-225-8588, www.
SEMINARS: General Metrology, Calibration Training QIMTonline.com.
& Laboratory Management

Aug 5 Measurement Uncertainty Overview. Minneapolis, MN.

Aug 9 Measurement & Calibration Overview. Bloomington/  The QC Group, tel 800-959-0632, Training@theQCgroup.com,
Burnsville, MN. J&G Technology, tel 952-935-1108, gmeyer@jg- www.theqegroup.com/ courselist/ .

technology.com, www.jg-technology.com /seminars.html.

Aug 5-6 Measurement Uncertainty Budgets. Minneapolis, MN.
Aug17-19 MET-302 Hands-On Metrology Statistics. Seattle, WA.  The QC Group, tel 800-959-0632, Training@theQCgroup.com,
Fluke, tel 888-79-FLUKE, www.fluke.com/2010caltraining. www.thegegroup.com/ courselist/ .

Aug9-12 MET-301 Advanced Hands-On Metrology. Segttle, WA.  Aug5-6 Understanding Measurement Uncertainty. Bloomington /
Fluke, tel 888-79-FLUKE, www.fluke.com/2010caltraining. Burnsville, MN. J&G Technology, tel 952-935-1108, gmeyer@jg-

Sep 20-24 CLM-301 Cal Lab Management for the 21st technology.com, www.jg-technology.com /seminars.html.

Century. Seattl.e,. WA. Fluke, tel 888-79-FLUKE, www.fluke.  Gep 14-16 Measurement Uncertainty Workshop. Fenton, ML
com/2010caltraining. Presented by QUAMETEC Institute, tel 810-225-8588, www.
QIMTonline.com.

OKAY, METROLOGY EXPERT. FIGURE OUT THIS EQUATION...

ISOTECH'S MONTHLY SPECIAL WILL LOWER YOUR UNCERTAINTY BUDGET AND HELP YOUR FINANCIAL BUDGET.

For a limited time, take advantage of this mathematical inputs give you direct temperatures from Pt100 or Thermis-
equation. When you purchase an F100 Digital Thermome-  tor probes, or you can display the temperature difference
ter with a T100 Series Probe, you'll receive a second T100 between them. You can log measurements directly to mem-
Series Probe free, plus a free system NIST traceable calibra-  ory or, if you prefer, use the USB port to control and data
tion for each probe. That's a total savings of up to $1,545! log with your PC. The F100 will display for you a statistical

The F100 and T100 probe provides system accuracies analysis of your measurements, with average value, min and
better than 0.025°C throughout the entire operating range max values and standard deviation. The F100 is the perfect
of the probes. SMART probe technology minimizes human complement for your portable liquid or dry bath calibrators.
error and keeps track of the probes calibration history. Two It all adds up to big savings from Isotech!

’ —~ Isotech North America

IEECH 158 Brentwood Drive, Unit #4 | Colchester, Vermont 05446 | (802) 863 8050 | www.isotechna.com
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Why Edison ESI?

O Eliminate Redundant Metrology Source Audits
O Optional Paperless Reports & Calibration Recall
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O Flexible Onsite/Offsite CalibrationService
O Primary/Secondary Calibration Service

U Unsurpassed Customer Service

Call Us Today!
1-866-SCE-CALS

Measurement Capabilities

Vibration Gas Flow*
Torque Temperature®
Time/Frequency * Electrical®
Mass* Dimensional* |
Pressure/Vacuum* Humidity '
Special Equipment Force*

*NVLAP Accredited Discipline
{Labcode:105014-0)

Quality Accuracy Trust

Our Staff of Metrologists and Metrology Engineers aré
experts in the business of metrology operations and
specialists in their specific measurement disciplines.
The accuracy of every measurement we make is as
important to us as it is to you. We offer a variety of
calibration service options that customers can count
on. These core values coupled with our quality
standards drive our team to provide the highest

quality metrology services antime, for the right price,

Edison
Bl coison Esi /l/ludcals

Metrologuy

‘i“’F 00
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A SQUTHERN CALIFORNIA EDISON™ Company



CALENDAR

SEMINARS: Pipette Proficiency &
Quality Management

Sep 23-24 Pipette Quality Management
Certification. Westbrook, ME. ARTEL,
tel 888-406-3463, tel 207-854-0860, info@
artel-usa.com, www.artel-usa.com /news/
training.aspx.

Nov 15-16 Pipette Quality Management
Certification. Westbrook, ME. ARTEL, tel
888-406-3463, tel 207-854-0860, info@artel-
usa.com, www.artel-usa.com.

SEMINARS: Pressure

Sep 13-17 Precision Pressure Calibration.
Phoenix, AZ. Fluke - DH Instruments,
tel 888-79-FLUKE, www.fluke.com/
2010caltraining.

5en. Calibrator
r for 8902A

Oct12-15Setting Up and Using COMPASS®
for Pressure Software. Phoenix, AZ. Fluke
- DH Instruments, tel 888-79-FLUKE, www.
fluke.com/2010caltraining.

Dec 6-10 Precision Pressure Calibration.
Phoenix, AZ. Fluke - DH Instruments,
tel 888-79-FLUKE, www.fluke.com/
2010caltraining.

SEMINARS: Software

Oct 4-7 MET/CAL Database and Reports.
Seattle, WA. Fluke, tel 888-79-FLUKE,
www.fluke.com /2010caltraining.

Oct 11-14 MET/CAL Procedure Writing.
Seattle, WA. Fluke, tel 888-79-FLUKE,
www.fluke.com/2010caltraining.

Calibration Equipment
Rentals & Leases

INSTRUMENT  Schedule Calibration Jobs
== —

With More Flexibility!

REN’I‘AL IABS Next Day Delivery Anywhere in USA

ww.eqgrentals.com
les@eqrentals.com

S AB
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Oct18-21 MET/CAL Advanced Programming
Techniques. Seattle, WA. Fluke, tel 888-79-
FLUKE, www.fluke.com/2010caltraining.

SEMINARS: Temperature

Aug 2-3 Principles of Temperature
Metrology. American Fork, UT. Fluke
- Hart Scientific, tel 888-79-FLUKE, www.
fluke.com/2010caltraining.

Aug 4-5 Advanced Topics in Temperature
Metrology. American Fork, UT. Fluke
- Hart Scientific, tel 888-79-FLUKE, www.
fluke.com/2010caltraining.

SEMINARS: Vibration / Shock

Sep 20-23 Fundamentals of Random
Vibration and Shock Testing, HALT,
ESS, HASS. San Jose, CA. Equipment
Reliability Institute, tel 805-564-1260,
tustin@equipment-reliability.com, http:/ /
equipment-reliability.com/open_courses.
html.

Oct 12-14 Pyrotechnic Shock Testing,
Measurement, Analysis and Calibration.
Santa Clarita, CA. Equipment Reliability
Institute, tel 805-564-1260, tustin@
equipment-reliability.com, http://
equipment-reliability.com / open_courses.
html.

Nov 1-4 Fundamentals of Random
Vibration and Shock Testing, HALT,
ESS, HASS. Orlando, FL. Equipment
Reliability Institute, tel 805-564-1260,
tustin@equipment-reliability.com, http:/ /
equipment-reliability.com/open_courses.
html.

Visit our online calendar at
www.callabmag.com



...because cé{ibratfon is a matter of confidence

librator series - the RTC series, Reference Temperature
Calibrator, and the HPC series, Handheld Pres:ﬁigre Calibrator. Both series offer many new fantastic
features and technical improvements, and both are even more sophisticated than any existing calibrators
of their kind. All of this in new high profile designs and with the usual outstanding JOFRA quality.

AMETEK

CALIBRATION INSTRUMENTS oy

North American contact: Tel: +1 800 527 9999 = E-mail: cal.info@ametek.com ™
Worldwide contact: Tel: +45 4816 8000 » E-mail: ametek@ametek.dk Io F ﬂA
Find more info at www.jofra.com




INDUSTRY AND RESEARCH NEWS

Fluke Receives $1.4 Million Stimulus Funding for
Smart Grid Calibration

Fluke Corporation, the global leader in handheld electronic
test and measurement technology and electrical calibration,
will receive $1.4 million in federal stimulus funding made
possible by the American Recovery and Reinvestment Act,
to ensure the Smart Grid is reliable and stable, and ready
to accept power from renewable resources including wind
and solar. The funding is to be applied to developing a new
calibration technology creating a standard for evaluating
electricity flowing into the electric power Smart Grid. The
standard will enable consistent measurement of electricity
from all sources, including renewable resources such
as wind and solar. The grant was awarded by the U.S.
Commerce Department’s National Institute of Standards and
Technology (NIST) in the area of Measurement Science and
Engineering Research to support research in areas deemed
of critical national importance.

Fluke’s new calibration technology will be used to
calibrate Phasor Measurement Units (PMUs), a gating
technology that measures the health of the electrical power
grid. PMUs play a vital role in the deployment of the Smart
Grid, by measuring and evaluating power flowing into the
grid from increasingly diverse sources. Grid distribution
centers use this critical information to determine where and
when to send power across transmission lines, leading to

more efficient use of energy and lessening the risk of power
interruptions and outages. PMUs identify the preconditions
that lead to power interruptions.

According to arecent study at Lawrence Berkeley National
Laboratory, power interruptions cost the U.S. economy about
$79 billion annually, or about one third of what the nation
spends on electricity. Add to this the need for the Smart Grid
to carry energy from renewable sources, and there is an even
higher potential for future conflicts to occur, putting the U.S.
Smart Grid at risk for power interruptions.

NIST received over 1,300 proposals for the Recovery
and Reinvestment Act grants and Fluke was one of only
27 companies awarded grants in the area of measurement
science and engineering research. Fluke will develop the
calibrator over the next 26 months and, as part of the grant,
will invest $390,000 of its own money in the development
effort.

Vaisala Acquires Veriteq Instruments

Vaisala, a global leader in environmental and industrial
measurement, has strengthened its position in the life
science market through the strategic acquisition of Veriteq
Instruments Inc., a continuous monitoring system and data
logger company based in Canada. Veriteq is a leading
provider of productized continuous monitoring systems and
data logger solutions for the life science industry comprised

KAYMONT
MODEL 2000SP RH CALIBRATOR

MODEL 2000

£1.25%RH
#).10%RH

Humidity Accuracy
Humidity Stahility
Humidity Uniformity
Temp Accuracy
Temp Stahility
Stabilization Time

L
]
L
L]
° £0.10°C
5]

<5 minutes

M20008P is a compact system for bench-top or

portable calibrations. Now used by pharmaceutical
and calibration labs, the M2000SP provi
highest quality and reliability in RH calibrators.

les the

Digital Electronics for Precise Control = Fast Equilibrium Over Entire Range of Operation

Excellent Stability and Uniformity Assures Highest Accuracy

All systems are provided with Certificates of Calibration from an NVLAFP Accredited Lab

(T) 631 951-9100
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Symmetricomr

Meeting the Needs of Leading-Edge Metrology
and Calibration Labs

Symmetricom’s Time & Frequency Standards

Symmetricom’s 5071A Primary Reference Standard

A standard’s accuracy and reliability determine the quality of service calibration labs provide. Of even greater
concern is the stability of a standard. Stability directly affects a laboratory’s ability to deliver timekeeping and
calibration services to its clients. Symmetricom’s 5071A offers exceptional stability and is the first cesium
standard to specify its stability for averaging times longer than one day.

e Frequency accuracy <5.0E-13 achieved under full environmental conditions in 30 minutes
or less—and without the need for any adjustments or alignments.

e L ong term stability <1E-14 for tau greater than 5 days

¢ | ong life cesium beam tube

Symmetricom provides NIST traceability to the accuracy measurements made on every 5071A. Traceability to
NIST is maintained through the NIST-supplied Time measurement and analysis system (TMAS].

Symmetricom’s XLi Time and Frequency System

The XLiis @ modular time and frequency system with an embedded high performance GPS receiver. This
system enables precision time and frequency measurements that are traceable to UTC. Depending on the
configuration, the XLi can provide:

e Timing accuracy <30ns RMS to UTC

e Frequency accuracy <1.0E-12

e Time interval/event timing measurement
e 1,5 or 10 MHz frequency measurement

For more information contact Symmetricom.

1.888.FOR.SYMM (1.888.367.7966) or 1.707.527.6640
www.symmetricom.com




INDUSTRY AND RESEARCH NEWS

of pharmaceutical, biotechnological
and medical device companies. The
company employs approximately 40
persons and it is located in Vancouver,
Canada.

The global life science industry is
strictly regulated by international
and national authorities. In order
to protect their high value goods
and to comply with regulations,
companies need to monitor and
control the conditions of their critical
environments such as cleanrooms,
laboratories and warehouses. Life
science is the focus area for Vaisala’s
controlled environments business, and
the acquisition of Veriteq, with its life
science emphasis, aligns perfectly with
Vaisala's strategy.

Vaisala manufactures a
comprehensive range of innovative
observation and measurement products
and services for meteorology, weather

critical operations and controlled
environments. Headquartered in
Finland, Vaisala employs over 1400
worldwide and is listed on the Nordic
Stock Exchange, Helsinki. www.
vaisala.com

Argonne National Laboratory
Dedicates New Scanning Probe
Microscopy Building

The Center for Nanoscale Materials
(CNM) at the U.S. Department of
Energy’s (DOE) Argonne National
Laboratory has dedicated a new
scanning probe microscopy building.
The new building will house a recently
developed scanning probe microscope
that measures spin-polarized electrons
on surfaces.

Nanomagnetism research using the
LT-SPM may lead to more energy-
efficient motors, advanced information

VACUUM GAUGE GAS LEAK CALIBRATION &
CALIBRATION MANUFACTURING
L -y
M e 2 »5

Ion, Cold Cathode, Pirani,
Thermocouple, Convection &
Capacitance Manometers

T

- m:'rn FI'IITFI'I-

A =
L

CALIBRATION LABORATORY:
1566.01

eALL BRANDS

eRecalibration Services
eRepair Services

oRush Services Available
oNIST Traceable

oA2LA Accredited Laboratory

EDSZVACUUMICOM

773 Big Tree Drive, Longwood, Florida 32750
Phone: (407)862-4643 E-Mail: info@ldsvacuum.com

Leak D r Leak
Made To Order

10-2 to 10-10 cc/second
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storage, processing prototype devices,
advanced medical therapy and
biomagnetic sensing concepts. The
LT-SPM is a multi-functional scanning
probe microscope developed for the
high-resolution properties of spin-
polarized surfaces at high magnetic
fields (9 T) and low temperatures (4.2
K). This state-of-the-art instrument
expands the CNM programs in
nanomagnetism and nanoferroelectrics.
With spin-polarized capabilities and
the ability to characterize insulating
samples, this instrument will propel the
CNM to the forefront of science using
scanning probes to pursue fundamental
materials research.

A new building was constructed
adjacent to the CNM to house the LT-
SPM, which requires a highly stable
operating environment that is free of
acoustic and vibratory interference. The
microscope also produces relatively

| GEC Instruments

I Gainesville, Florida

Laboratory Grade

| lnstrumentatmn

High accuracy, high resolution
| PC based temperature measurement
instruments and sensors accompanied
by versatile and powerful software for
display, plotting, logging and retrieval
of temperature data.

Thermocouple accuracy to 0.05°C.
Thermistor accuracy to 0.002°C

Also Relative Humidity Measurements

Call us at 352-373-7955

www.gecinstruments.com




INDUSTRY AND RESEARCH NEWS

large stray magnetic fields that are incompatible with
instruments in the CNM, which was designed specifically
to be free of magnetic fields.

The Center for Nanoscale Materials at Argonne National
Laboratory is one of five DOE Nanoscale Science Research
Centers (NSRCs), premier national user facilities for
interdisciplinary research at the nanoscale level, supported
by the DOE Office of Science. Together the NSRCs comprise
a suite of complementary facilities that provide researchers
with state-of-the-art capabilities to fabricate, process,
characterize and model nanoscale materials, and constitute
the largest infrastructure investment of the National
Nanotechnology Initiative. The NSRCs are located at DOE’s
Argonne, Brookhaven, Lawrence Berkeley, Oak Ridge and
Sandia and Los Alamos national laboratories. For more
information about the DOE NSRCs, visit http:/ /nano.
energy.gov.

Veriteq Offers Guide to FDA Criticism
Form 483 Letters

“How to Avoid and Respond to Public FDA Criticisms—
Form 483 Letters—for Temperature, Humidity and other
Controlled Environments” is now available from Veriteq,

High Voltage Calibration

150 9001:2000
(AccrEbiTED) (MS CERTIFIED

ISONEC 17025:2005

-

I - s,
Ross Engineering’s high voltage calibration and test lab provides
high accuracy capability for conducting tough reliability tests on
all our high voltage devices. In this facility we test and calibrate
High Voltage Dividers, HV Relays, HV Probes, Spark Gaps, our
Fiber Optic Systems, and High Voltage Digital Voltmeters up to
450KV. Our Calibration capabilities are up to 450KV PK 60Hz,
400KV DC and 400KV 1.2x50uS lightning impulse. For the calibra-
tions to which A2LA accreditation applies, please refer to the lab-
oratory's Calibration Scope of Accreditation which can be viewed
at our website at www.rossengineeringcorp.com

ROSS ENGINEERING CORPORATION

540 Westchester Drive, Campbell, CA 95008
Phone: 408-377-4621 Fax: 408-377-5182

Email: info@rossengineeringcorp.com
www.rossengineeringcorp.com

a leader in FDA-compliant environmental monitoring,
alarming, reporting and temperature/humidity technology.
The 10-step Guide is designed to help pharmaceutical
processors, blood and tissue banks, clinical laboratories,
medical device manufacturers, research hospitals, and other
GxP facilities who receive warning letters respond quickly
and appropriately within the permitted 15-day window.
Proper FDA 483 letter response is critical to both help in
reputation repair and for real remediation actions to assure
a quality process and patient safety.

FDA 483 letters are expected to increase this year, reflecting
the FDA’s recent staff expansion and rewrite of the FDA
483 letter rules to narrow response time to the new 15-day
window.

If a company receives a warning letter it is a matter of
public record listed on the FDA’s web site. Veriteq's guide
will help quality departments that have received such public
criticism regroup, but more importantly, will give some
best-practice tips that will help FDA-regulated organizations
avoid warning letters in the first place.

The guide can be obtained at www.veriteq.com/fda_
response.htm or contact Janice Bennett, Veriteq Marketing
Manager, 800-683-8374 or +1-604-273-6850 outside North
America), fax 604-273-2874.

www. mhforce.com

Morehouse Proving %

Rings and Calibrating
Machines AN
for precision calibration of s a
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machines :
o All Morehouse Proving
Rings are built to original
specifications of the U.S. Nat’l. Institute of
Standards & Technology. They are calibrated

in accordance with ASTM E-74 required for the
calibration of testing machines to ASTM E-4.

Accredited to 1SO 17025

They are accepted as the most accurate, consistent
and repeatable calibration standards available for
measuring mechanical forces. Uncertainties are as
low as 0.0125% of capacity. Capacities range from
300 to 1,000,000 Ibs. in compression or tension.

Morehouse Universal Calibrating
Machines hold load cells or other
instruments for accurate calibration
by proving rings. Complete with
precision hydraulic jack designed
especially for calibration.
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INDUSTRY AND RESEARCH NEWS

Fluke Acquires Ruska, Pressurements from GE Sensing

Fluke Corporation has announced that it has acquired the
Ruska and Pressurements businesses from GE’s Sensing &
Inspection Technologies division. Ruska and Pressurements
will be integrated into the Fluke Calibration organization,
which is a global leader in metrology and calibration
products and services for electrical, temperature, pressure,
and flow measurements.

“We are excited to welcome Ruska and Pressurements
to the Fluke family,” said Barbara Hulit, Fluke president.
“Our product lines complement each other, with the Ruska
and Pressurements piston gauges and pressure controllers
expanding our existing offering.”

Ruska, founded in 1944, is a leading global manufacturer
of precision laboratory instrumentation, offering highly
accurate primary pressure standards, transfer standards,
and air data test sets. Ruska also offers calibration services
for virtually any pressure device. Pressurements products,
originally from Pressurements, Ltd in the UK, provide
a comprehensive range of instruments for the accurate
measurement of pressure including hydraulic deadweight
testers and combined pressure and vacuum deadweight
testers.

Make MET/TRACK" 4 times faste

i Update Express

i

kad

Using Fluke® MET/TRACE software?

Update Express can check-in or check-out an armload of items,
update fields and run reports in batches. It can notify operators
when the rubes are not being followed. All of this with just a click.
Never do things one-at-a-time again.

User created macros do the work, repeatably, quickly and safely,

Macro controlled + Rulebased  Batchupdating

™ Workload Tools, LL.C
TBL762.9921  www.workloadtooks.com
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Agilent, Tabor Electronics Announce OEM Agreement

Agilent Technologies Inc. and Tabor Electronics Ltd.
today announced an OEM agreement establishing Tabor
as a provider of Agilent test solutions for the high-speed
arbitrary waveform generator (AWG) market. An integral
aspect of this OEM agreement is the all-new Agilent 811804,
a 4.2GSa/s Arbitrary Waveform Generator that delivers
exceptionally high dynamic range.

Established in 1971, Tabor Electronics has become a
world-leading source of high-end test and measurement
equipment. Tabor has earned global recognition for its highly
skilled workforce and innovative engineering capabilities. In
addition to offering a full range of self-branded instruments,
Tabor is also a world-class OEM that private-labels a variety
of products for industry leaders.

Tabor’s extensive product portfolio includes pulse,
function and arbitrary waveform generators, high-voltage
amplifiers, waveform and modulation creation software
and more in various platforms, interfaces and frequency
ranges. For more information visit www.taborelec.com or
www.agilent.com.

What every Manager, Engineer and Technician
needs to know about their Measurements Systems!

A One-Day Seminar
* Language of Measurements * Calibration » Standards and Traceability
* Measurement System Impact on Product Quality and Product Yield
* Understanding the Measurement System/Process

Bring This Seminar To Your Work Site
Save time, travel and costly hotel accommodations by scheduling this
one-day seminar to be presented directly at your business location.

To register and for more information,
contact us at
www.jtisystems.com
rick@jtipmap.com
(505) 710-4999

JTI

: Systems

, Inc.

and M




Uncertainty Considerations
for Gas Flow Rate
Reference Measurement Systems

Hakan Kaykisizli, Vahit Ciftci, Ilker Meral

TUBITAK UME, National Metrology Institute of Turkey

Gas flow rate measurement devices are usually calibrated in secondary flow laboratories and the lower level measurement
standards are conducted to the traceability chain by the primary or national measurement standards which are established
and maintained at the national metrology institutes of that country. Since the Sl unit for gas flow rate is derived from the
meter and the second, the uncertainty related to a reference system is expected to come from the dimensional and time
calibration of that standard. Reference systems implementing the principle of combined gas law like a PVTt system
(pressure-volume-temperature-time) does not obey this generalization and pressure-temperature measurements play an
active role in uncertainty calculations. A system that utilizes the method of weighing the collected gas in a vessel offers an
advantage over volumetric methods since there is no need for density corrections. Either it is a gravimetric or volumetric
standard, to reach the lowest uncertainty possible is one of the important flow standard design considerations. In this paper
the effects of design and operation of the bell prover, piston, PVTt and gravimetric systems are discussed with results of
their relevant overall uncertainty.

1. Introduction The question then becomes which parameters most effect
the total uncertainty of a reference system and what to do for a
lower uncertainty. To discuss the uncertainty considerations
for flow rate measurement references one can group the
systems in their major categories, namely, displaced volume
systems (bell prover, piston prover), constant-volume sytems
(PVTt) and direct weighing systems.

Previously conducted uncertainty analysis of these
systems by metrology institutes has shown that the
dimensional measurements and dynamic parameters like
pressure and temperature are the dominant parameters in
the uncertainty calculations when compared with the effects
like thermal expansion, surface roughness, etc. In the next
section uncertainties that are evaluated by statistical analysis
of experimental data are discussed for the mentioned flow
rate measurement reference systems.

National metrology institutes and secondary laboratories
that deal with gas flow rate measurement choose the bell
prover, piston prover, PVTt system (pressure-volume-
temperature-time) and gravimetric reference standards,
theoretically and experimentally best examined, as top of
their traceability chain. Some designs are commercially
available in the market but some are the subject of research
and development in metrology institutes. Every reference
standard has been established to give an accurate indication
of flow rate with the minimum uncertainty that can be
reached by using the primary standards which are the direct
realization of SI units.

In the case of flow, the SI units meter, seconds, Kelvin,
kilogram and the derived unit Pascal are the subject of
interest [1]. Flow rate indication of a reference system is
defined as a function of the variables in (1) and the total
uncertainty of a measurement system having a number of
independent individual uncertainties is the square root of 5 1 Displaced Volume Systems
the sum of the squares of all the error contributions [2] as 5 1.1 Bell Prover
shown by formula (2).

2. Flow Rate Measurement Systems

Abell prover system works on the principle of translating
1) the displaced volume of a gas to a linear movement of a
bell. Achievement of constant pressure and temperature
throughout a stroke of the bell, compensation for buoyancy,
2 surface tension and friction effects are considered as
} @
a,b,c

2 2 2
U= {((gf) u(a)] +((ng;] u(b)] +((gf] u((;)] +.. important parameters for a successful design. Bell Prover
a )y o, C Jaj

0= f(a,b,c...)

systems can operate in two ways, either data collection
during emptying the bell or vice versa, depending on the
design. Data collection during the bell filling method is
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Figure 1. Schematic diagram of bell prover.

shown in Figure 1.
The calculation principle is defined as displaced volume divided by time
elapsed during displacement and the flow uncertainty is expressed in these terms

by the formula (3).
%00 ) (20 ) +(%u ]
U(Q)_\/(BDM(D)) +(8L u(L)) +(at u(l))

Diameter D, and displacement length L stands for the inner volume calculation
parameters of bell and ¢ for the time measurement. A rotary encoder or a laser
interferometer can be used for measurement of displacement length L so it is
evident that the formula (3) should be rearranged to involve the pulse information
from these transmitters.

The clock triggered by the pulses through hardware is synchronized with
the displaced volume so the uncertainties related to time measurements not

(©)

Uncertainty Parameter % Contribution t_o
Overall Uncertainty |

Temperature 15.0

Pressure 15.0

Bell Volume 44.8

Thermal expansion 2.3

Time measurements 15.5

Vibrations, oil adherence, leakage 74

and vapor pressure

Table 1. Estimated uncertainty contributions for TUBITAK UME bell prover.
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only depend on the clock oscillator
but also on the pulse transmitting
system performance both for electronic
and mechanical actions. Mechanical
consideration is the thermal expansion
effect on the radius of a pulley which
the rotary encoder has attached to its
shaft.

Bell volume determination
measurements help us tounderstand the
deviations around a mean value because
of deformations due to manufacturing
difficulties, poor eccentricity and
thermal expansions that may alter the
bell diameter. One other parameter
affected by the thermal expansion is the
counter weight holding curvature. Oil
film adherence at the inner surface of
the bell is not taken into account during
dimensional calibration but introduces
additional uncertainties in the flow
meter calibration process. Temperature
and pressure calibrations are performed
at static conditions but real time
measurements are done at dynamic
conditions which bring an additional
uncertainty contribution for the real
time representation of the pressure and
temperature in the bell, although it is
assumed that those parameters are kept
constant throughout a stroke of the bell.
Percent contributions of the discussed
parameters to the overall uncertainty
estimated for the TUBITAK UME bell
prover system are listed in Table 1.

2.1.2 Piston System
Piston systems can be grouped into
two categories;

a) A lightweight plastic piston or a
layer of soap bubble floats inside
a precision bore tube with the
pressure of gas flow at constant
velocity (Figure 2)

b) The piston moves by the force of a
servo motor driven mechanism.

Inboth cases the flow rateis expressed
as the product of the velocity and the
cross sectional area of the tube.

The chronometer triggered by the
photo detectors placed on the tube
helps calculate the piston velocity or
sometimes a laser interferometer or an
ultrasonic sensor is placed at the top of
the tube for a precise measurement of
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Figure 2. A typical mercury sealed piston system design.

piston displacement. Displaced volume V by the piston divided by the elapsed
time ¢ is the starting point for the uncertainty evaluation as shown in formula

(4).
U = \/[gfuw)] +(aatu(r>] @

The main problem and potential source of errors for these designs arises from
the fact that collected gas can penetrate or leak from the piston-tube assembly.
Substances like mercury are preferred as the o-ring material because it does
not stick to the surface and does not leave dirt on the glass tube. Accurate
measurement of pressure and temperature is important in the tube because
measured flow rate needs to be converted to standard conditions. Whether it is
a forced or a free floating piston system, gas density variations or the use of non-
ideal gas has the possibility to react with the walls of the tube and large errors in
the determination of mass flow may occur.

Uncertainty Parameter govContribution FO
Volume measurements 35.5
Temperature measurements | 24.6

Pressure measurements 25.1

Timing 5.0

Unsteady effect and leaks 9.8

Table 2. Uncertainty contributions for UME free floating piston system.
N 2 N 2

a0 790

=M =

I u( )J +[ m u(t)] (5)

2 2 2 2 2 2
oM M M M (27 M .
+[57T,u(Tf)] +[au(lf)] +(a—Eu(P,)) +(TT,u(T')] +(TZ,M(Z’)] +(Wu(V))

(6)

U()=

2

oM
UM) = || =uP)
\/[ p,
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Systems using a uniform bubble
layer as a piston are subject to humidity
effects caused by the liquid solution
at the bottom of the tube. Although
there is not a generalized statement for
this effect, investigations are needed
for an accurate measurement of flow
measurement for bubble type pistons
systems.

One other point of interest about
these bubble types is the distortions
by the flow on the uniformity of the
plane bubble layer. The plane layer
takes a convex shape as the flow rate
increases so in a sense the shape of the
layer determines the flow range of the
reference [5]. Percent contributions of
the discussed parameters to overall
uncertainty calculated for the TUBITAK
UME free floating piston system are
listed in Table 2.

2.2 Constant-Volume Systems

Constant-volume systems are
best represented by PVTt (pressure-
volume-temperature-time) designs
as illustrated in Figure 3 (page 24).
Change of the initial pressure and
temperature of a thermally isolated
tank after some amount of gas is
filled in a short period of time is the
basis of the flow rate calculation for
these systems. The stored gas in a
PVTt tank is allowed to reach steady
conditions before the final pressure
and temperature measurements so that
initial and final data acquired from the
transmitters are at static conditions for
a measurement sequence. A detailed
design and uncertainty analysis of such
a system is discussed by J.D.Wright et
al [3] and it is stated that the more then
60 percent of the overall uncertainty
comes from the final temperature and
tank volume measurements [4].

Initial and final pressure, temperature
measurements and time measurement
during gas accumulation in the tank
and the inventory volume can be
presented by formula (5) and (6) for the
uncertainty in mass flow rate and the
amount of collected mass respectively.
Approximate percent contributions of
the parameters to overall uncertainty
for NIST PVTt system are listed in
Table 3.

Car_LaB
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Uncertainty Parameter % Contribution to Overall Uncertainty
Volume measurements 38.7

Temperature measurements | 32.4

Pressure measurements 21.1

Reference properties 1.3

Timing 0.1

Unsteady effect and Leaks 5.1

Compressibility 1.3

Table 3. Uncertainty contributions for NIST PVTt system.

Critical Flow
Venturi
Flow

Bypass valve

Test flowmeter
inventory

volume

valve

Tank inlet /

PVTt Tank

Figure 3. PVTt system design.

Cylinder valve

~

g? Weighing the cylinder

1654,252 ¢

regulator

Test flowmeter
shutoff valve

Flow control
valve

\ Gas cylinder

Figure 4. Direct weighing system.
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2.3 Direct Weighing Systems

Mass flow rate measurements are
performed directly by weighing the gas
cylinder before and after the gas have
left the cylinder. Contributing errors are
limited to mass and time measurements
and no assumptions about gas
compressibility have to be made. No
density correction required for this
method so it is considered potentially
more accurate than volumetric systems.
Large quantities of gases needed to be
weighed in order to have an accurate
weight measurement but because
of low density problems ratio of the
gas weight to the tare weight of the
cylinder is very small. This means that
the balance that is used for this purpose
should detect microgram or even
nanogram amounts. For example if the
accuracy (or resolution) of the balance
is 50 mg, you will have to discharge
50 g of gas to obtain a 0.1 % weighing
uncertainty [6].

The importance of the dimensional
accuracy and uncertainty for
volumetric reference standards is not
valid for this method so that corrosive
and reactive gas flow meters can be
calibrated for low flow rates by these
systems.

Mass weighing and elapsed time
measurement are the basis of the mass
flow rate uncertainty evaluations
as expressed by the formula (5) in
constant-volume system section.

3. Results

Four different systems were
reviewed in this paper and the related
uncertainties were discussed for the
gas flow rate reference measurement
systems. It has been concluded that
each flow calibrator has unique
advantages, disadvantages, sources of
error, and associated instrumentation
requirements to reach lower
uncertainties.

One should consider all the sources
of uncertainty like system design,
sensor response times, warm-up
times, neglected compensations,
etc before making a final decision
about the best reference system for a
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Uncertainty Parameter Zonf:::rr:;inbtl;tion to Overall
Balance 65,2

Buoyancy correction 3,7

Repeatability 14,1

Refernce properties 1,1

Time measurements 12,9

Table 4. Uncertainty contributions for direct weighing system.

specific measurement. It is seen that
although temperature and pressure
sensors used for these purposes are
very accurate in the sense of measured
quantities and response times, they
do not perform the same accuracy
when placed on the real systems.
Sensitivity to temperature or pressure
change requires some time to ensure
stabilization has been reached but for
some systems this period may not
be allowed because of measurement
system design limitations.

Researchers will continue to discuss
the conventional flow measurement
systems that provide long-term
stability for reliable measurements
within the accepted degree of
uncertainty until the new systems are
established by the application of first
principles of physics.
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Manual / Automated Decade Resistance
Using Microcontroller Technique
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An ordinary decade resistance is made of ten resistive elements for obtaining ten resistance values with a constant step.
A resistance box is composed of more than one decade. In this paper, a new design for a decade resistance formed by
four resistive elements is introduced. This decade is manufactured to be controlled by using a micro-controller technique
as demonstrated in this research. Its ten resistance steps can be obtained by manual control through a designed assembly
language program with push-button switches or by automatic control through a designed LabView® program and a
computer serial port. All of the control signals are transmitted to the four resistors by the corresponding four electronic
relays. The ten-output values of the resistance steps of this new decade resistance are accurately calibrated through this
investigation. Analysis of the measurement results is carefully performed including the uncertainty calculations to validate
this new fabricated decade resistance.

Edlitor s note: Dr. Raouf's paper “Fabrication of a New Decade Resistance Using Paralle! Port Technique” was presented
in the Oct-Dec 2009 issue of Cal Lab. This paper reports on further development that has produced a decade resistance
device with automatic and manual controls using advanced techniques.

1. Introduction while its calibration is carried out according to an accurate
calibration technique [7]. All of these decades are operated
Decade resistances are used in many measurementbridges ~manually. In digital-to-analog converters, by adjusting
such as an admittance ratio bridge (parallel resistance voltage to current values any required reistance value can
capacitance bridge) [1], series resistance capacitance bridge be obtained using electronic networks [8]. Unfortunately,
[2], Schering bridge [3], and others [4]. They are alsoused to  electronic circuits have eventual limits and restrictions on
calibrate dissipation factor standards [5]. Decade resistances ~ both measurement accuracy and precision, and they have
are usually constructed by ten resistive elements to get ten  other limitations such as the linearity of the amplifiers and
resistance steps values. Usually more than one decade are  the temperature effects [9].

connected together to form a resistance box as illustrated in In this paper, microcontroller technique is introduced to
Figure 1a. It has the internal construction shown in Figure accomplish manual and automatic control of the output
1b. resistance steps of the four elements decade resistance.

A five-elements decade resistance is fabricated in [6], Manual control is achieved using a prepared assembly

JELY

Figure 1a. Resistance box with five decades. Figure 1b. Ten resistive elements per decade.

Figure 1. Common manual resistance box with ten elements per decade.
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1 3
- analog actuators
- switches - external EEPROM - amplifiers

- other microcontrollers

- ()I'I-()Ff SENSOrs

- external A/D or D/A
- digital displays

- on-off actuators

- host computer

- analog displays
- analog sensors

- potentiometers

- monitored voltages

Figure 2. Components of a typical full-featured microcontroller.

language program with push-button
switches and four electronic relays.
Automatic control is achieved using
a prepared LabView® program
through a computer serial port and
the same four electronic relays.
Accurate measurements of the decade
resistance steps are carried out to
verify and to validate this new design
and fabrication. Measurement results
are studied and their uncertainty
calculations are reported.

2. Microcontroller Technique

A microcontroller is an entire
computer manufactured on a single
chip. Figure 2 demonstrates a block
diagram of a typical full-featured
microcontroller. Typical external
devices that might interface to the
microcontroller are included in this
figure.

The components of a microcontroller
include the microprocessor, which
is called the central processing unit
(CPU), RAM, ROM, digital I/O ports,
a serial communication interface,
timers, A/D converters, and D/A
converters. Amicroprocessor is a single,
very large scale integration (VLSI) chip
that contains many digital circuits,
which perform arithmetic, logic,
communication, and control functions.

The architecture of a microprocessor is
illustrated in Figure 3.

The arithmetic logic unit (ALU)
within the CPU executes mathematical
functions on data entered as binary
words. A word is an ordered set of
bits, usually 8, 16, 32 or 64 bits long.
The instruction decoder interprets
instructions fetched sequentially from
memory by the control unit, which
stores the instructions in the instruction
register.

Each instruction is a set of coded bits
that commands the ALU to perform bit
manipulation, such as binary addition
and logic functions, on the words stored
in CPU data registers [10]. The ALU
results are also stored in data registers
and then transferred to memory by the
control unit. It is stored in a read only
memory (ROM) and executed by the
CPU. Hence, It executes the software
and controls all the microcontroller
components, shown in Figure 2.

The microcontroller random access
memory (RAM) is used to store setting
and values used by an executing
program. It can be read from or written
to at any time, when provided power
is maintained. The data in RAM is
considered volatile, because it is lost
when power is removed.

ROM is used for permanent storage
of data that the CPU can read, but the
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data ALU
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Figure 3. Microprocessor architecture.

CPU cannot write data to ROM. It does
not require a power supply to retain its
data and therefore is called nonvolatile
memory. A designer can have a
program and data permanently stored
in ROM by the chip manufacturer, or
the ROM can be in the form of erasable-
programmable ROM (EPROM) or
electrically EPROM (EEPROM), which
can be reprogrammed by the user.

Software permanently stored in
ROM is referred to as firmware.
Microcontroller manufacture, offer-
programming devices that can
download a compiled machine code file
from a personal computer (PC) directly
to the EEPROM of the microcontroller.
This can be done through some
microcontroller pins that can be used
usually for other purposes after the
device is programmed. Additional
EEPROM may also be available and
used by the program to store settings
and parameters generated or modified
during execution.

The microcontroller has many pins
as shown in Figure 4, hence, the
digital I/O ports indicated in Figure
2 allow binary data to be transferred
to and from the microcontroller using
these external pins on the IC. These
pins can be used to read the state
of switches, on-off sensors, and to

Figure 4. External pins of a microcontroller.
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Switch States of the four electronic relays Equivalent
number Relay 1 Relay 2 Relay 3 Relay 4 resistance

SO 1 1 1 1 0

St 0 1 1 1 1R

S2 1 0 1 1 2R

S3 1 1 0 1 3R

S4 1 1 1 0 4R

S5 1 0 0 1 5R

S6 1 0 1 0 6R

S7 1 1 0 0 7R

S8 0 1 0 0 8R

S9 1 0 0 0 9R

S10 0 0 0 0 10R

Table 1. Combinations of the four resistive elements to obtain the ten output steps

(1-closed, and 0-open).

interface to external analog-to-digital
actuators. The I/O ports can be used
also to transmit signals to and from
other microcontrollers to coordinate
various functions. The microcontroller
can also use a serial port to transmit
data to and from external devices,
provided these devices support the
same serial communication protocol.
Examples of such devices, computers
and external EEPROM memory ICs
that might store a large block of data
for the microcontroller as illustrated
in Figure 2.

In addition, the microcontroller may
be connected to other microcontrollers
that need to share data, or to a host
computer that might download a
program into the microcontroller
onboard EEPROM. There are
various standards or protocols for
serial communication including

timers are usually provided to help
create delays or ensure events occur
at precise time intervals. (e.g., reading
the value of a sensor). To drive all of the
microcontroller components shown in
Figure 2, a software program is stored
in its ROM. Software programs can
be written in a high-level language
such as BASIC or C, or by the machine
language (assembly) [11].

3. Design of a New
Decade Resistance Using
Microcontroller Technique

The new four-elements decade
resistance fabrication is mainly based
on an AT89C52 microcontroller and
four electronic relays. This decade

resistance has four-resistive elements
having nominal values of R = R, R,
= 2R, R= 3R, and R, = 4R, where R is
the nominal value of the resistance per
decade step. The ten output resistance
steps can be obtained by using ten
push-button switches connected to the
microcontroller to generate the stored
binary code, listed in Table 1, for any
required resistance step. To obtain
automatic control, the microcontroller
is also connected to the computer serial
port described in Table 2.

As commonly known, serial
communication requires three lines
(wires) to transmit and receive data.
Then, the four bit words of a binary
code listed in Table 1 are transmitted
to the four electronic relays using three
lines named TD, RD, and SG which
have pins 2, 3, and 5, respectively, as
illustrated in Table 2. Therefore, the four
resistive elements of this new decade
are connected to the microcontroller
through the four electronic relays to
have manual control through the push-
button switches or automatic control
through the computer parallel port as
demonstrated in Figure 5.

Manual and automatic controls of
the output of the new decade resistance
are accomplished by assembly and
LabView programs respectively that
contain the four bits binary code
indicated in Table 1, as will be explained
in the next section.

Function

Receive Data (Serial data input)

Transmit Data (Serial data output)

Request to send (acknowledge to modem that UART is

ready to exchange data

Clear to send (i.e.; modem is ready to exchange data)

Data ready state (UART establishes a link)

Signal ground

Data Carrier detect (This line is active when modem

detects a carrier

Data Terminal Ready.

Ring Indicator (Becomes active when modem detects

ringing signal from PSTN

Table 2. Serial port configurations of a D-Type.

serial peripheral interface (SPI), Shape D-Type-9 | o outs

interintegrated circuit (I*C), universal pin no.

asynchronous receiver-transmitter 3 RD

(UART), and universal synchronous- 2 D

asynchronous receiver- transmitter 1 :

(USART). \Gpinne) ’ RTS
The analog to digital (A/D) : 8 cTS

converters allows the microcontroller

to convert an external analog voltage 6 DSR

to a digital value that can be processed 5 SG

or stored by the CPU. The digital to ; beD

analog (D/A) converters allows the

microcontroller to output an analog 4 DTR

voltage to a non-digital device. Hence, 9 Al

A/D, D/ A converters and digital I/O

ports, provide interfaces to switches,

sensors and actuators. Onboard
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Figure 5. Design of the manual/automated decade resistance.

4. Fabrication of the New Decade Resistance

The fabricated decade resistance consists of four resistive
elements having nominal values of R, = 1kQ, R, =2kQ, R =
3kQ, and R = 4 kQ ,and four electronic relays that receive
the control signal from AT89C52 for the required resistance
step to be existed at the decade output terminals as shown
in Figure 6.

Manual control without the computer is achieved when
one of the ten push-button switches, shown in Figure 6, is
pressed; the AT89C52 microcontroller examines the address
of this switch and generates the corresponding four bit
binary word that is received by the four electronic relays.
Then the required resistance step is measured across the
decade output terminals. This binary code, listed in Table 1,
is stored in the microcontroller ROM through an assembly
language program. It includes also all other software
instructions to be executed by the CPU.

To obtain any required step, for example 6 kQ by pressing
the corresponding push-button switch, the stored assembly
program generates the corresponding binary word by the
microcontroller. This four bit word is (1010) which makes
only relays number 2 and 4 disconnect and relays number
1 and 3 connect and short their resistances. Hence, the
equivalent resistance value of R2 and R4 is measured at
the decade output terminals. And so on, for any required
step from the ten output steps of this four elements decade
resistance. (i.e. from 1 kQ to 10 kQ with step 1 kQ).

Automatic control is achieved by connecting this decade
to the computer through the serial port cable shown in Figure
6. The same binary code is stored in the computer through
a LabView program shown in Figure 7.

M. HeLmy A. Raour

Figure 6. Manufactured circuit of the new fabricated decade
resistance.

Figure 7. LabView program designed to control the new fabricated
decade resistance.

The code of the required step is transferred to the
microcontroller through its serial port shown in Figure 2.
The microcontroller transmits this four bit signal to the
four electronic relays to obtain the corresponding resistance
step value as previously described. Using the LabView
program we can choose the manual operation to obtain the
6 kQ resistance value, for example, as illustrated in Figure
7. If automatic control is required, then all of the decade
resistance steps are obtained with any required sequence
and delay time by using the automatic option in this custom
made program as shown in Figure 8.

Hence, the ten-output steps of this decade resistance are
accurately measured and the necessary computations and
analysis are curried out, therefore the decade performance
can be evaluated.

5. Measurements and Analysis of the Decade
Resistance Step Values

Accurate measurements of this new fabricated decade
resistance are precisely obtained by using a Fluke model
8508A digital reference multimeter. The internal circuits and
their operation theories of this device are clearly introduced
in [12], illustrating in detail all functions that can be

Figure 8. Automatic operation of the LabView program.
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Figure 9a.
Manual resistance steps.
Figure 9. Measurements of the new fabricated decade resistance
steps.

Figure 9b.
Automatic resistance steps.

measured and their possible ranges. Figure 9 illustrates the
new fabricated decade resistance connected to the described
precision multimeter which is used to measure the output
values of the ten resistance steps obtained by either manual
control (Figure 9a), or by automatic control (Figure 9b).

Each decade step value is measured at least ten times and
the average resistance value of each one is recorded in Table
3 and combined with the relative percentage error that is
computed according to the following equation:

Actual Value — Nominal Value

A *100 %

step Actual Value

@
Each step actual value is represented against its step
number in the diagram demonstrated in Figure 10. Figure
11 also illustrates step percentage error values of the new
fabricated decade resistance.

The available commercial four resistive elements used in
manufacturing this new fabricated decade resistance are the
main source of error. The represented step errors declare
how far the actual step values of resistance vary from its
nominal values. In the following analysis, all of the decade
resistance step errors are referred to the average error of all

steps (A ), which can be expressed as:
ave
1 step=10

Agye = Astep . (2)

10 step=1

Referring to Table 3, Am of all decade steps is computed
by using Equation 2, to be equal to 0.613323 % , then all
decade step errors are referred to Am as shown in Table 4.

By examining Table 4, and Figure 12, the behavior of the
new fabricated decade resistance can be investigated. Hence,
internal resistors of the decade, which give high step errors
relative to the average decade error, should be replaced to
enhance the decade performance. Noticeably, step 1 and
step 2 have higher errors with respect to the other steps.
Moreover, the resistance actual values of the ten-decade steps
should be combined with their expanded uncertainties.

Step Nominal Value Actual Value A (%)
Number (kQ) (kQ) Step

1 1.0000000 1.0048630 0.4839495
2 2.000000 2.016140 0.800530
3 3.000000 3.019320 0.639863
4 4.000000 4.020513 0.510218
5 5.000000 5.031440 0.624867
6 6.000000 6.036863 0.610623
7 7.000000 7.043051 0.611261
8 8.000000 8.047211 0.586678
9 9.000000 9.058304 0.643655
10 10.000000 10.062548 0.621589

Table 3. Average values of the decade resistance steps with their
relative percentage errors.

Resistance
value (kQ)
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Figure 10. Representation of the actual values of the decade
resistance steps.
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Figure 11. Percentage error of each decade resistance step.

Step NO. 1 2 3 4 5 6 7 8 9 10
(AAS'P) ;/o -0.1294 | 0.1872 0.0265 | -0.1031 | 0.0115 | -0.0027 | - 0.0020 | - 0.0266 | 0.0303 0.0083
Table 4. Value of (ASt -A )% for each decade resistance step.
ep ave
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Decade resistance steps

Figure 12. Performance of each decade resistance step.

6. Uncertainty Estimation

Uncertainty estimation for the performed measurements
of the new decade resistance steps are carried out. The
uncertainty budget for each decade step consists of three
items: measurements repeatability, multimeter calibration
certificate, and multimeter resolution. Repeatability is
considered as Type A contribution, while multimeter
calibration certificate, and multimeter resolution are
considered as Type B contribution. Then, uncertainty values
of the all resistance steps are computed according to [13] and
[14]. Therefore, the final resistance value of each decade step
can be expressed as listed in Table 5 at 95.54 % confidence
level with coverage a factor two, i.e. (K=2.0).

7. Conclusions

The new four-elements decade resistance is mainly
manufactured and fabricated based on a AT89C52
microcontroller and four electronic relays. It has separate
manual and automatic controls; by using push-button
switches through the assembly program and by using
LabView through a computer and serial port, respectively.
Accuracy of this decade resistance mainly depends on the
accuracy of the used four resistive elements. This new
fabrication technique can be applied to the manufacture
of any decade resistance with any required step values to
any desired level of accuracy while providing manual and
automatic operation modes.
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Metrology for a
Competitive Advantage

Rick Rios, John Brandon

JTI Systems, Inc.

Metrology impacts the entire product life cycle (PLC). From R&D to product shipment, metrology systems and their data are
used to: establish product specifications, determine if the results of a specific measurement conform to stated specifications
and customer requirements, monitor environmental, safety and health parameters, report results in external publications,
inspect products and services, establish data used for marketing purposes, verify and validate processes and products.
Yet, in most organizations there is no coherent and integrated metrology program, just individuals working in silos, doing
their best! At best there may be a calibration program, but calibration is just one small piece of metrology. There is no
organizational system or process that looks at or understands the metrology requirements — capability, traceability and
stability — from R&D to product shipment. As a consequence, organizations miss product market windows, have high
warranty issues, put reputations at risk, confront regulatory issues, and the impact to the bottom line is significant. The
author’s objective is that upon reading this paper, management, production, calibration and technical laboratory personnel
will have a better understanding of the major pieces and requirements of a metrology system. And, they will recognize that
fully understood and applied, metrology could be a source of competitive advantage for their organization.

Product Quality and Compliance Starts the equipment should be used, the training that should
With Metrology be required of all operators, the degree of measurement

uncertainty and much more. Calibration is just one small

In the hyper-competitive world of global business, Piece of metrology.

companies continually look for opportunities to achieve For most organizations, however, metrology is far from
a competitive advantage. Quality methodologies such as ~ being a potential source of competitive advantage. In fact,
Six Sigma, Shingo, Lean Manufacturing and Baldrige all this basic lack of understanding of metrology has created
represent attempts at gaining an edge over the competition. ~an unrecognized, growing risk between what is technically
But what each of these methodologies misses is the —required for metrology systems and what is being designed /
fundamental fact that quality starts with metrology. The delivered for product life cycle phases across industries and
reason most organizations miss this fact is because they —Organizations. And, many organizations operate under

equate metrology with calibration. This view: metrology @ false sense of security due to inadequate FDA, ISO and
equals calibration is like comparing: internal audits based on quality systems not metrology.

Biology — “the science that studies living organisms”
versus a medical examination
or
Chemistry — “the science of matter; the branch of the
natural sciences dealing with the composition of
substances and their properties and reactions” versus
a chemical analysis

Metrology’s Footprint on the Product Life
Cycle is Huge

The myopic view of metrology has cast a shadow over the
fact that measurement data is being used to set performance
and product speciﬁcations, monitor environment, safety
and health parameters, verify and validate processes and
products, and achieve regulatory compliance across the
entire product life cycle. The question each reader needs
to ask: Is metrology involved across the entire PLC in my

or
Metrology - “the science of measurements” versus a
calibration report

Across the product life cycle, from research, design and organization?
development, pilot (clinical trials), to volume production,
every function uses measurement data to determineifindeed The Opportunity: Metrology for a
the product meets specifications. A calibration report can Competitive Advantage
tell us whether a particular piece of test and measurement
equipment is functioning within acceptable parameters. What does it mean to have a “competitive advantage?”
Metrology can tell us what equipment should be used, A three part definition first heard from Steve Wheelwright
what the operating environment conditions should be, how  at the Stanford Business School has served us well. In order
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Figure 1. The Metrology footprint spans across the entire Product Life Cycle.

to have a true competitive advantage you need to be able to
do things better than your competitors. That is, you need
to possess the right set of capabilities so that you can get
new products to market faster or produce higher volumes
with fewer rejects or have fewer costly supplier quality
misadventures. Your advantage needs to be sustainable
over time. Beating the competition to market once does not
constitute a competitive advantage. Repeatedly being faster
to market than your competition does. Sustainable over
time implies that the source of your advantage is hard to
duplicate. And, finally, what you are doing has to be valued
by your customers!

Years ago, while working for a computer manufacturer
with unquestionably the strongest technical capabilities
in the industry, we had the unfortunate ability to produce
exquisite machines that the customers didn’t want to buy.

At the corporate level, senior executives focus on issues
like time to market for new products, market share,
manufacturing costs, issues that directly impact the overall
strength and profitability of the organization. They are
continually asking their managers to find ways in which they
can improve their performance, where they can develop an
advantage over the competition.

So then, how does metrology impact, for example, time
to market? First by definition, the output of any metrology
system (the measurement process) is data. Data is used
to verify and validate the quality of the product as it is
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being designed and produced. Simply stated, lack of (or
a lack of confidence in) timely, appropriate, and accurate
measurement data increases the development, engineering,
production and validation time of the product development
cycle. Whether managers realize it or not, and some don'’t,
the need for measurement data that you have profound
confidence in is paramount to achieving reduced time to
market (or reducing manufacturing costs). Recognized or
not, the reality is that metrology is in the middle of all the
action. The question then becomes: “Is metrology ready for
the game?”

The Right Stuff: Metrology Capabilities for
a Competitive Advantage

To gain a metrology competitive advantage requires that
an organization’s metrology function be able to determine,
control and improve the (1) capability, (2) traceability and
(3) stability of the measurement process throughout the
product life cycle.

Measurement System Capability: is the ability of the
measurement process to measure the unit (characteristic)
under test within the required product performance
parameters. To understand the capability of a measurement
process requires that the measurement variation of the
process be determined and controlled; the quantification of



measurement variation is called measurement uncertainty.
Measurement System Capability includes the following:

¢ Have the right product specifications/ tolerances
(Product specifications determine the design and required
capability of a measurement system)

* Design the right measurement system
v' Instruments

v’ Procedures

v Operators

v" Check Standards

v Environment

¢ Conduct a measurement system validation
¢ Determine the measurement uncertainty

¢ Implement a process measurement assurance program

Measurement System Traceability: is the ability to
demonstrate the accuracy of a measurement result in terms
of a known standard. The definition of traceability is:

“The property of a result of a measurement whereby it can
be related to appropriate standards, generally international
or national standards, through an unbroken chain of
comparisons all having stated uncertainties.”

(NIST.gov — Policy on Traceability)

Measurement system traceability includes the
following:

¢ Design the Right Calibration System
v' Instruments

v’ Procedures

v Operator Training

v’ Standards

v Environment

v' Calibration

¢ Conduct a standards traceability tree uncertainty

analysis
Conduct supplier qualification audits
Control documents and records

Implement a process measurement assurance program

Measurement System Stability (reliability): is the ability
of the measurement system to repeat the measurement
over time given all the dynamics and interactions of the
measurement process. To ensure measurement system
stability the measurement variation must be determined
and controlled, i.e, measurement uncertainty.

Measurement System Stability includes the following:

* Implement a process measurement assurance program

¢ Determine calibration intervals based on historical data
The common link between measurement capability,

traceability and stability is the determination and control of

the measurement variation (uncertainty) of the measurement
process.
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The metrology (management) tool to accomplish this is
called a process measurement assurance program (PMAP)".
PMAP determines and controls the capability, traceability
and stability of a measurement system.

Conclusion

As stated in the abstract, in most organizations there is
no coherent and integrated metrology program. There may
be a calibration program, but calibration is just one portion
of metrology. There is no organizational system or process
that looks at or understands capability, traceability, and
stability, the keys to an organizational advantage. What
difference does it make? In many high-tech industries the
economic difference to the company between being first
to the market and runner-up is staggering. In more stable
industries efficient output in the production environment is
crucial to cost containment and the ability to aggressively
price the product. Fully engaged with the right capabilities,
metrology could be a source of competitive advantage.

Rick Rios, John Brandon, JTI Systems, Inc., 505-710-4999,
rick@jtipmap.com.
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DH Instruments Announces

Increased Range to 2,000 psi
Pressure Controller/Calibrator

The DH Instruments Division of Fluke
Corporation has announced a significant
enhancement to its PPC4 product line.
The PPC4 is a high performance pressure
calibrator for testing pneumatic pressure
instruments. The maximum pressure range
of the PPC4 has increased to cover the
absolute pressure range of 1 kPa (0.15 psi)
to 14 MPa (2,000 psi) and gauge pressure
equivalent, including very low differential
pressures.

The patented dynamic control is further
improved, extending the minimum
controlled pressure down to 1 kPa.
PPC4 enables users to select the user
interface that best fits their application
and budget. Bench top users can select
the advanced graphic color display with
point-and-click navigation to streamline
pressure calibration and testing tasks. The
advanced graphical user interface now
supports 11 different languages; Chinese
(simplified), Chinese (traditional), Czech,
English, French, German, Italian, Japanese,
Portuguese, Russian and Spanish.

If PPC4 spends most of its time
interfaced with a computer, choose the
basic front panel to minimize cost. Both
interfaces include a front panel USB
connection and free cockpit software for
full PC-based ‘plug and play’ functionality.
DHI's COMPASS for Pressure calibration
assistance software provides an advanced
off-the-shelf tool to quickly automate
your calibration and testing processes and
handle a wide array of special requirements.
PPC4 uses DHI's exclusive, individually
characterized, quartz reference pressure
transducer (Q-RPT) modules for increased
precision and reduced measurement
uncertainty. The AutoRange™ feature
supports infinite ranging, automatically
optimizing all aspects of operation for the
exact range of the device being calibrated.
Itis rugged enough for mobile applications
and standard shipment without special
packaging.

DHI, visit www.dhinstruments.com, tel
602-431-9100, dhi@fluke.com.

Car_Las

Stranaska Announces CA2M
Photometric Calibration Artifacts

Stranaska announces new calibration
artifacts for spectrophotometers providing
validation of photometric absorbance
or transmittance in the visible spectral
region. The three filters have nominal
transmittance densities of 1.0, 2.0 and 3.0
absorbance units (corresponding to 10%T,
1%T and 0.1%T, respectively).

Each filter is certified for transmittance
and transmittance density (absorbance) at
the five traditional NIST wavelengths for
neutral-density glass filters: 440.0 nm, 465.0
nm, 546.1 nm, 590.0 nm and 635.0 nm. The
certified results for each filter is traceable to
the NIST national high-accuracy reference
spectrophotometer (the primary standard)
via a metrological pathway of appropriate
NIST transfer artifacts (SRM 930e, SRM
1930 and SRM 2930).

Because modern commercial UV /VIS
absorption spectrophotometers have
photometric ranges to at least 3 absorbance
units, CA2M 761 is particularly well
suited as a qualification reference material
standard for use by calibration and
metrology organizations in validating
spectrophotometer specifications
(photometric accuracy and linearity) over
three orders of magnitude (0-3 absorbance
units).

CA2M 772 is comprised of two neutral-
density metal-on-quartz (fused silica)
filters. Based on the unique “sandwich”
design of NIST SRM 2031, the two filters
comprising CA2M 772 have nominal
transmittance densities of 1.5 and 2.0
absorbance units (corresponding to 3%T
and 1%T, respectively).

Each filter is certified for transmittance
and transmittance density (absorbance) at
four of the traditional NIST wavelengths for
SRM 2031a:250.0 nm, 280.0 nm, 340.0 nm and
360.0 nm. The certified results for each filter
is traceable to NIST. CA2M 772 extends the
scope of UV certification of NIST SRM 2031a
upwards to 2 absorbance units. Comprised
of neutral-density metal-on-quartz (fused
silica) filters, CA2M 772 conveniently avoids
the need to use chemical solutions sealed in
fragile cuvettes.

Advanced measurement assurance
practices and metrological standardization
(reference material artifacts, traceability,
uncertainty analysis, and report
transparency) underpin the company’s
array of CA2M standards. The Stranaska
measurement services program is
distinguished by the international
recognition and scientific expertise of its
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key staff in UV/VIS spectrophotometric
metrology, including prior leadership
responsibility for the production and
certification of spectrophotometric standard
reference material (SRM) transfer artifacts
in NIST’s Chemical Science and Technology
Laboratory.

Stranaska, tel 970-282-3840, fax 970-282-
7040, labmeasure@stranaska.com, www.
stranaska.com.
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Agilent Technologies Announces
9000 Series DSO with 600 MHz to 4
GHz Bandwidth

Agilent Technologies Inc. has expanded
its mixed-signal and digital-storage
oscilloscope portfolio with two lower-cost
600-MHz Infiniium 9000 Series models,
three new application packages and
GPIB compatibility. The 9000 Series is the
industry’s first oscilloscope family to offer
bandwidths from 600 MHz to 4 GHz, and
itincludes the industry’s first mixed signal
oscilloscope to support MIPI and SATA
industry standards.

In addition to extending its lineup
with lower-cost models, Agilent has
added new applications that capitalize
on higher-bandwidth 9000 Series models.
Emerging serial bus standards in the
wireless mobile industry have created the
need for teams to debug and test devices
that meet MIPI-DPHY physical-layer
standards. Agilent’s 9000 Series is the
first mixed-signal oscilloscope to offer
MIPI-DPHY compliance test and protocol
analysis enabling faster development
of wireless mobile products employing
MIPI standards. Teams can quickly move
from physical-layer to protocol-layer
measurements and can use the compliance
application to automate testing to ensure
compliance with MIPI-DPHY standards.

Development teams working on
electronic products that include storage
may have cost constraints or legacy
requirements that make SATA 1 a better
choice than other interface technologies.
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Engineers using Agilent’s 9000 Series
scopes can quickly see SATA 1 information
at the physical and protocol layers. For
development teams using the faster 3-
Gbs SATA 1I standard, Agilent offers both
compliance and protocol support with its
Infiniium 90000 Series.

While LAN and USB IO have reduced
the need for traditional programming over
GPIB interfaces, many engineers continue
to rely on programmatic interaction with
oscilloscopes via GPIB. Agilent’s new GPIB-
to-LAN adapter enables GPIB applications
on a computer to interface transparently
to an instrument with a LAN interface as
if it were a GPIB instrument. This adapter
broadens the number of test environments
that are ideal for the Infiniium 9000 Series
scopes.

Agilent Technologies, Inc. www.agilent.
com/ find /9000.

Spectrum Detector Introduces
Broadband Radiometer for Power
Measurements through THz

Spectrum Detector, Inc., a leading
manufacturer of Pyroelectric Detectors
and Instruments, introduces the T.rad
Series of Broadband Digital Radiometers
with incredible sensitivity in the FAR
IR and THz spectrum (0.1 to 100 THz).
The ability to measure 50 nW with 2nW
resolution was recently made possible by
the development of a state of the art, thin
film crystalline Pyroelectric detector and
unique Lock In Amplifier Software.

The new T.rad Radiometer Probes are
available with three detector areas ...1.5,
5 and 9 mm diameter. The Pyroelectric
detector and pre-amplifier are mounted
in a metal housing that includes a thermal
isolation enclosure thathas an SM1 threaded
front bezel that takes windows, optics and
filters. A radiometer system is composed
of a probe and our LIA-DPM Digital LockIn
Module. Install our executable LabView®
Software, plug the T.rad probe into the
LIA-DPM electronic module and connect
it to your PC with a USB cable and you're

ready to measure your broadband IR or
THz source.
Our Lock In Amp software is very versatile
yet simple to use and includes multiple user
screens ...Strip Chart, Statistics, Tuning and
Setup. The instrument controls are always
visible on the left hand side of the display.
While displaying measurement data on the
computer, you can also choose to log data,
creating a file with a specified batch size,
which will be stored in host computers
memory. You can recall these data files and
analyze them at anytime.

Spectrum Detector, Inc., dond@
spectrumdetector.com, tel 503-697-1870,
www.spectrumdetector.com.

Mettler Toledo Introduces Ultra-
Micro and Microbalances

Mettler Toledo is pleased to introduce
a line of ultra-micro and microbalances to
the current Excellence Plus and Excellence
line of analytical balances. The XP6U and
XP2U ultra-microbalances and the XP6
microbalance with up to 6 g capacity
and 0.1 pug or 1 ug readability, provide
incomparable measurement accuracy, user
friendliness and quality standards. The
Excellence XS3DU microbalance offers
fundamental functionality with superb
weighing performance in a 800 mg fine
range, with a 1 pg readability. Whenever
the highest precision is needed: XP6U and
XP2U ultra-microbalances and XP6 and
XS3DU microbalances are the safe choice
for valuable samples.

The Mettler Toledo XP6U is the top level
ultra-microbalance with an unmatched 61
million digit resolution. The Mettler Toledo
XP2U is an innovative ultra-microbalance,
providing optimal weighing performance,
user friendliness and quality standards. The
XP2U ultra-microbalance has a very high
resolution: 21 million digits. Combined
with all other XP related characteristics, like
colored touch-screen display, customized
screen programming, intelligent user
guidance and hands-free infrared draft
shield, these micro and ultra-microbalances
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are incomparable in terms of accuracy and
flexible use of tare vessels.

Mettler Toledo also provides tailored
options and accessories; the micro
weighing table enhances ergonomics for
long-term weighing tasks; the balance-
driven antistatic U-ionizer helps achieve
more precise weighing results; and the
new CarePac with up to three calibrated
test weights ensures traceability of project
results.

Mettler Toledo offers comprehensive
solutions to comply with Food and Drug
Administration’s (FDA) and European
regulations. Equipment Qualification (EQ)
ensures the accuracy and consistency users
require in equipment performance, and
it covers all qualification steps (IQ, OQ,
PQ, MQ).

METTLER TOLEDO can be found at
www.mt.com.

Modal Shop Announces Hammer
Calibration System

The Modal Shop, a PCB Group Company,
announces a new impact hammer
calibration system available as stand-alone
or as an option to its industry leading 9155
accelerometer calibration workstation. The
system includes the 9961C gravimetric
calibration fixture which provides a
calibrated pendulous mass to perform the
dynamic impulse measurement. Using a
precision PCB® reference accelerometer
mounted on the calibrated pendulous
mass, instrumented impact hammers such
as the 086 line of ICP® impact hammers
from PCB Piezotronics are quickly and
easily calibrated with their variety of
impact tips and extender masses.

As an option to The Modal Shop’s
accelerometer calibration workstation,
the 9155D-961 impact hammer calibration
system option integrates the pendulum
hardware, reference transducers, and
associated cabling with a 24-bit dynamic
signal analyzer acquisition card and
software that automates data acquisition,
processing and reporting.
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Using Microsoft Excel 2007 to generate
calibration certificates, the user can easily
modify the supplied template to create a
customized presentation, such as adding
a company logo or rearranging field
order. This provides both corporate
and regional independent metrology
labs with the capability to support their
accelerometer users who also commonly
have instrumented impact hammers in
their sensor asset inventory.

The option is the latest expansion
available for the full-featured 9155
accelerometer calibration workstation.
The modular 9155 platform supports
the calibration of accelerometers and
velocimeters, covering a range from 0.25
Hz to 50 kHz and 0.1 g to 10 kg, dependent
upon the speciﬁc actuator.

Signal conditioning options support
ICP®, charge, capacitive and piezo-
resistive transducers.

The Modal Shop, Inc., www.modalshop.
com, tel 800-860-4867, fax 513-458-2172,
info@modalshop.com.

LaserLinc Announces Laser Scan
Micrometer

LaserLinc, a manufacturer of non-
contact, precision measurement systems,
announces the release of a new laser
scan micrometer, the TLAser130s. The
TLAser130s is a compact, high-speed,
single-axis model for wire, centerless
ground parts, multi-strand measurement
such as monofilament, and many other
processes. Its non-contact, high-speed
scanning is especially useful for flaw
detection in small extruded products.

With its accuracy rating of up to
+.00004 inches, the TLAser130s is ideal
for measuring diameter, detecting short
defects, or profiling parts. It operates at
a rate of 1600 measurements per second
standard with an option of 4000 scans
per second. The TLAser130s features a
separate transmitter and receiver, similar
to the TLAser122s, TLAser160s, and
TLAser1120s. Its 30mm measurement
window fills an important niche between
the TLAser160s (60mm measurement
window) and the smaller TLAser122s
(22mm measurement window). The
separate transmitter / receiver gives the unit
versatility for products that require more
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horizontal room for measuring or more
space below the scanner.

As with all LaserLinc scanners, the
TLAser130s links—via the TLAser400™
micrometer interface card—to a PC running
Total Vu™ software. Total Vu software is
LaserLinc’s sophisticated, yet operator-
friendly, measurement/data processing
package, which runs on any Windows-
based PC, providing in-process tolerance
checking, trending, SPC, feedback control,
data logging, recipes, and other features.

LaserLinc, Inc., Robert Wexler, rwexler@
laserlinc.com, tel 937-318-2440, toll-free
888-707-4852, www.laserlinc.com.

Testo Industrial Services
Announces Pressure Calibrator

After the success of the mobile humidity
generator Huminator, Testo Industrial
Services (Kirchzarten, Germany) presents
its new pressure calibrator — the Pneumator.
The Pneumator can used as a calibrator
or high-precision measuring device. The
rugged design with its compact dimensions
and long-time accumulator operation is
perfect for mobile applications.

Besides its mobile use, the Pneumator is
also at home in calibration labs, providing
high precision in the low pressure range
and high stability of zero-point, because
of automatic calibration, fast supply of
differential and relative pressure, as well
as programmable pressure sequences
characterize the device.

Its pressure sensor works absolutely
nonwearing, is long-time stable and
overload-proof. The Pneumator is available
in 4 models with the pressure ranges 1, 10,
100 and 1.000 hPa.

Testo Industrial Services, GmbH, tel +49
7653 681-8000, fax +49 7653 681-8010, www.
testo-industrial-services.com.

EDL Introduces MOV-1
Megaohm Validator

EDL, the makers of the FUR-1200 Calibration
Furnace and Ultra Bath (stirred silicone oil
or salt bath) line of calibrators, introduces
the new Megaohm Validator®, a product
that guarantees the measurement accuracy
of insulation resistance testers. This product
provides a simple method of ensuring
insulation resistance testers are operating
properly and within specification.

The MOV-1 was designed to make
high resistance measurements. Many of
these measurements are performed in the
field using devices such as installation
testers where ambient conditions can
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cause the user to question the validity of
the measurement results. Polarization,
moisture and poor insulation often result in
erratic readings by the unit, causing doubt
in the measurement.

The MOV-1 provides 6 high voltage
capable resistant values (1M to 10G) with
the accuracy and stability necessary for
both onsite and laboratory requirements.
This handheld device is housed in a
protective case which makes it resilient
and portable.

EDL, Inc. www.edl-inc.com

Quartzlock Announces GPS-
Disciplined Rubidium Oscillator

After Quartzlock’s successful launch
of its E8 and E8000/8010 series Global
Positioning System (GPS) disciplined
Frequency and Time standards in 2009
we are pleased to announce our latest
addition to this product range, the A10-GPS
which is a compact, low-cost, low-power
requirement GPS-disciplined rubidium
oscillator for OEM manufacturing that
provides the precision frequency and time
synchronization required by base stations,
optical network nodes, and high-speed
digital networks.

The compact A10-GPS OEM products
offer rubidium atomic standards which
are disciplined to GPS, therefore providing
extremely accurate and stable frequency
and time. The rubidium standard is phase
locked to the GPS or to the external 1PPS.
All outputs are derived from the rubidium
standard, which maintains the 10MHz and
the 1PPS when GPS or external 1PPS inputs
are interrupted.

A GPS-disciplined rubidium clock
frees the user from being continuously
dependent on GPS reception, particularly in
cases of either intentional or unintentional
GPS interruptions.

In Canada contact techniCAL at www.
technical-sys.com or call 1-86-MEASURE-1
(1-866-327-8731).
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is our focus.
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Why Test Equipment Repair? Experience & Focus Count

When your organization requires test Repair is our business, always has been.
equipment repair support, the repair Established in the repair industry in 1975,
partner you select makes all the Test Equipment Repair Corporation’s staff
difference. Selecting an organization possesses the specific experience and
that specializes solely in repair is the technical infrastructure required to support
preferred choice. the most challenging repair missions.

Repair Support For Legacy And Currently Manufactured Test Equipment Products
Per-Incident Repair / Multi-Year Repair Agreements / End-Of-Support (EOS) Programs

Secure On-Line Account Management Access And Reporting Tools

Test Equipment Repair Corporation - Industry’s Source For Repair

Test Equipment Repair Corporation

Toll Free: (866) 965-4660 customerservice @testequipmentrepair.com
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Contact us at
Sales Offices in China & India

CE

Range 0.001 to 100MQ

7" Touch Screen Display

Statistics and Graphing Functions
4 Second Reversal Rate

Accuracy: <0.1 Part in 106
Linearity : 0.01 Partin 106 of FS
DC Current Comparator Technology

Lk Measurements International

Metrology is Our Science, Accuracy

MI-Canada MI-USA

Measurements International Ltd. Measurements International Inc.
PO Box 2359, 118 Commerce Drive 815 Eyrie Dr., Suite #4
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Phone: (613) 925-5934 Phone: (407) 706-0328

Toll-Free: 1-800-324-4988 Toll Free: 1-866-684-6393

Fax: (613) 925-1195 Fax: (407) 706-0318
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MI-Europe

Druzstevni 845

686 05 Uherske Hradiste
Czech Republic

Phone: +420 572 572 801
Fax: +420572 572 358






