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So Where’s Jim?
By Chris Juchau, President

If you’ve been an avid reader of Random News over the last six years,
you know that our newsletter traditionally starts with a picture of our

CEO, Jim Triplett, followed by a few of his down-to-earth words of wis-
dom. The pictures have been interesting. We’ve shown his face, the back
of his head, his feet on a dry-well, and a close-up of his forehead with a
computer chip embedded in it. His witticisms have been equally enter-
taining—and unconventional.

Jim’s retired now. And while we’re going to miss him, we’re anxious to
tell you about some of the exciting changes happening at Hart these
days—as well as some exciting things that are not changing.

Three months ago, the parent company of Fluke bought the parent
company of Hart Scientific, making Hart a part of Fluke’s Precision Mea-
surement group. We’re supposed to tell you this move was made solely to
benefit our customers and that customers always come first in these deci-
sions. Actually, it was done to benefit shareholders. After all, Fluke and

Compliance to Two
Standards Means Extra
Vigilance for U.S. Labs
By Rose Heaton, Manager of Compliance Engineering

In the U.S., there are currently two national standards for calibration
laboratories: the ANSI/NCSL Z540-1-1994, Calibration Laboratories and

Measuring and Test Equipment—General Requirements (hereafter “Z540-1”),
and the ISO/IEC 17025:1999, General Requirements for the Competence of
Testing and Calibration Laboratories (hereafter “17025”).

In July 2001, the Z540-1 writing committee of the National Conference
of Standards Laboratories International voted to reaffirm that standard for
five more years without any changes. Part 1 of Z540-1 is based on the in-
ternational standard, ISO/IEC Guide 25, so until recently, compliance of
U.S. labs to the Z540-1 meant compliance to international standards.

In 1999, however, the international community released the 17025,
which supersedes Guide 25. The 17025 has now been accepted by Mutual
Recognition Arrangement as the international standard for accreditation
of calibration and testing laboratories. Laboratories accredited to ISO
Guide 25 must conform to 17025 by December 2001, and any laboratories
seeking new accreditation will be assessed against 17025.

Laboratories meeting the requirements of the Z540-1 do not necessarily
meet the requirements of the 17025, and some accrediting bodies no lon-
ger state accreditation to Z540-1 on accreditation certificates. Accrediting
bodies are assessing ways to accommodate labs needing compliance to
both standards.
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Being subject to two standards can be confusing, so it’s important to
understand both and which is applicable. U.S. labs not needing to con-
form to international standards can still use the Z540-1. U.S. labs conform-
ing to the 17025, however, may still require legal compliance to the Z540-1
and to MIL-STD 45662A. In the remainder of this article, we point out
some of the major differences between the two standards. (For a longer
version of this article, including a complete list of differences, please visit
our web site at www.hartscientific.com/publications/17025.htm.)

Scope and Philosophy

The Z540-1 pertains only to calibration laboratories and stresses both
calibration and verification of measurement and test equipment (M&TE).
Under the Z540-1, calibrations are validated through methods of internal
quality control. A system within the laboratory controls the calibration
process and verification of the M&TE, including laboratory standards.
(M&TE outside the laboratory is covered under Part 2 of the Z540-1.)

The 17025 was written to include requirements for both calibration and
testing laboratories to demonstrate that the laboratory operates in a tech-

nically competent manner to
produce valid results under a
documented quality system.
The 17025 focuses on the com-
petency of the legally responsi-
ble bodies providing services.

The philosophy of the 17025
is focused on providing compe-
tent measurement services with
results that are traceable to ap-
propriate standards. The labora-
tory and the client must fully
understand and agree on the
calibration or testing services
provided. The competency of

the laboratory can be established by accreditation or other means such as
interlaboratory comparisons.

Labs need to consider four situations in deciding which standard to use:

• Calibration Services. If the customer requires calibration services only,
either standard may be applicable, though only the 17025 meets inter-
national requirements.

• Testing Services. For testing services, only the 17025 applies.
• Calibration and Testing Services. Only the 17025 covers both.
• Products and Services. If customer requirements cover M&TE equip-

ment outside the supplier’s lab, only the Z540-1, Part 2 applies in the
U.S. If international customers have such requirements, they are not
covered by the 17025, but rather by ISO 10012.

Calibration Due Dates

The 17025 takes a different approach than the Z540-1 regarding the use
of calibration due dates. Although manufacturers may designate time pe-
riods over which products should perform without degradation, the
17025 makes clear that it is the responsibility of the end-user organization

Compliance continued from page 1
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to determine the appropriate calibration interval under the requirements
of its own quality system. Under 17025, a recommendation on the calibra-
tion interval or calibration due date may be placed on the calibration re-
port (and/or calibration label) when this has been agreed upon with the
customer or when legally required. Specifically, the interval should be
stated in the contract or purchase order or otherwise agreed upon with
the client before it is indicated on the calibration report or label.

Measurement Traceability

The Z540-1 requires traceability of measurements to national stan-
dards, international standards, or intrinsic standards that have been com-
pared to other intrinsic standards, particularly those of national labs.
While the Z540-1 does not specifically require traceability to international
units (SI units), such traceability would be implied by traceability to na-
tional or international standards.

The 17025 requires traceability to SI units through laboratory standards
in an unbroken chain of calibrations through appropriate primary stan-
dards and national measurement standards. Traceability shall be ensured
by the use of competent laboratories that demonstrate measurement capa-
bility and traceability. Finally, where the Z540-1 requires a traceability
statement, the 17025 calls for evidence of traceability.

Measurement Uncertainty

The Z540-1 requires laboratories to ensure that calibration uncertainties
are “sufficiently small” so as not to affect the adequacy of a measurement.
Documented and defined uncertainty analyses may be used in verifying
the measurement process, but when not used, the Z540-1 specifies that the
collective uncertainty of the measurement standards should not exceed
25% of the acceptable tolerance for each characteristic—that is, the 4:1 test
accuracy ratio (TAR).

The 17025 requires a comprehensive uncertainty analysis for all calibra-
tions under the philosophy that traceability of a measurement cannot be
established without knowing the uncertainty. A TAR may be stated on the
calibration report; however, it must be in addition to the quantified uncer-
tainty of the measurement.

Opinions and Interpretations

The 17025 allows for opinions and interpretations to be documented on
a test report. The laboratory is required to document the basis of such
opinions or interpretations and to clearly identify the remarks in the re-
port. The QA system requires the identification of those individuals who
are authorized and competent to provide opinions and interpretations
and to specify the extent of their capabilities. The Z540-1 does not directly
address opinions and interpretations.

Conclusion

In general, the 17025 is more prescriptive and has clarified and added
to the ISO Guide 25 requirements upon which the Z540-1, Part 1, is based.
Laboratories need to fully investigate these two standards and come to an
understanding of their differences. No article or discussion of the differ-
ences can replace the personal knowledge of the laboratory personnel re-
sponsible for implementing standards in the organization. End
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By Thomas Wiandt, Director of Metrology

Reference PRTs are calibrated by measuring their resistance at known
temperatures and fitting the data to a curve. This is known as a char-

acterization calibration. The accuracy of the PRT comes from the uncer-
tainties in the resulting characterization and the stability of the tempera-
ture-resistance relationship that has been determined.

During normal use, changes occur in the PRT that alter this relation-
ship. The next time the PRT is calibrated, however, we can compare the
new data with the previous data and determine the precise change. There
are two different techniques that we use. The first involves the calibration
data, and the second involves the resulting curve fit.

Using the Calibration Data

The data shown in table 1 is actual data from a 100-ohm secondary PRT
that we use in our laboratory for the calibration of dry-wells. This PRT is
carefully handled, but it is cycled between 0°C and 420°C dozens of times
between calibrations. The calibration interval is 180 days. The data show
that the calibrations were performed at the same nominal temperatures,
but the actual temperatures were slightly different.

PRT Previous Calibration Data PRT Current Calibration Data

Nominal
Temp (°C)

Actual Temp
(°C)

Measured
Resistance

(Ω)
Nominal

Temp (°C)
Actual Temp

(°C)

Measured
Resistance

(Ω)

–38.834 –38.8584 84.4070 –38.834 –38.8560 84.4059

0.010 0.0056 99.9942 0.010 0.0119 99.9915

156.599 156.5887 160.9384 156.599 156.5817 160.9302

231.928 232.0083 189.2545 231.928 232.0053 189.2483

419.527 419.5211 256.7888 419.527 419.5162 256.7812

To determine the change in the PRT’s behavior, we follow four steps.
First, we normalize the data. Second, we compute the change in resis-
tance. Third, we convert to temperature. And finally, we determine
whether it is in or out of tolerance. Although this may seem complicated,
it is quite easy to do using a spreadsheet.

Step 1: Normalize the Data

We use what we know about PRT behavior (approximate sensitivity) to
adjust the current resistance data to what it would have been if we had
been able to exactly duplicate the actual temperatures from the previous
calibration, as shown in the equation and table below.

R R actual t actual t sensnormalized new new previous= − −( )( itivity)

Nominal
Temperature

(°C) Rnew (Ω) Actual tnew (Ω)
Actual tprevious

(°C)

Approx.
Sensitivity

(Ω/°C) Rnormalized (Ω)

–38.834 84.4059 –38.8560 –38.8584 0.404 = 84.4049

0.010 99.9915 0.0119 0.0056 0.399 = 99.9890

156.599 160.9302 156.5817 156.5887 0.380 = 160.9329

231.928 189.2483 232.0053 232.0083 0.371 = 189.2494

419.527 256.7812 419.5162 419.5211 0.350 = 256.7829

Question:
After My PRT Is
Recalibrated, How
Can I Tell If It Has
Behaved within
Tolerance?
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Steps 2 and 3: Compute the change in resistance (∆R) and convert to tem-
perature (∆t) using the equations below and the results from above.

∆R R Rnormalized previous= − and ∆
∆

t
R

sensitivity
=

These can be combined into the equation shown.

∆t
R R

sensitivity
normalized previous

=
−

Nominal
Temperature

(°C) Rnormalized (Ω) Rprevious (Ω) ∆R (Ω)

Approx.
Sensitivity

(Ω/°C) ∆t (°C)

–38.834 84.4049 84.4070 –0.0021 0.404 = –0.005

0.010 99.9890 99.9942 –0.0052 0.399 = –0.013

156.599 160.9329 160.9384 –0.0055 0.380 = –0.014

231.928 189.2494 189.2545 –0.0051 0.371 = –0.014

419.527 256.7829 256.7888 –0.0059 0.350 = –0.017

Step 4: Determine Tolerance Condition

Typically, PRTs do not have tolerances per se. Manufacturers specify
stability ratings that are considered typical when the PRT is used over a
specified range and for a certain period of time. When this is the case, we
set the “tolerances” based on this stability rating and our intended use re-
quirements. We have set the “tolerance” for this PRT to ± 0.025 °C. The
maximum error shown above is –0.017°C. This PRT passed calibration.

Using the Curve Fit

This method is useful if you have a program that can calculate and ex-
port temperature-versus-resistance tables using the calibration coeffi-
cients. When this can be done, the
resistances relate to temperature val-
ues that can be chosen by the opera-
tor (typically whole numbers at 1- or
5-degree intervals), and no normal-
ization is necessary. Use the equation
below to calculate the resistance dif-
ferences, convert to temperature dif-
ferences, and plot the differences as a
function of temperature.

∆t
calculated R calculated R

sensitivity
new previous

=
−

From the graph, we can quickly
see that the largest error is about
–0.017°C at 420°C and that the errors
below 420°C are all smaller. There-
fore, we again confirm that the PRT
has behaved with the tolerance we
have established for it (0.025°C) be-
tween calibrations. End
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New Product Announcements
Models 9132 and 9133 IR Calibrators

Hart is now introducing two new IR calibrators for calibrating in-line
and portable infrared thermometers. These new blackbody units pro-
vide stable calibration temperatures from –30°C to 500°C. With large
2.25-inch-diameter target areas (57 mm), both models can handle a vari-
ety of pyrometers with large field-of-view requirements, making IR cali-
bration work easy.

Using Hart’s proprietary digital/analog controller, these calibrators
maintain set-point temperatures from –30°C to 500°C in 0.1° increments
and provide stability of ±0.1°C. The displayed target temperature on the
front panel provides a traceable reference temperature. For even higher
precision, a calibration well is located directly behind the blackbody

surface to accommodate an RTD reference probe.

IR calibration work needs to be quick and accurate. That’s why Hart’s
new blackbody target units were designed for ease of use and high pro-
ductivity. Any temperature can be achieved in less than 15 minutes—
including stabilization time.

Model 9128 High Temperature Dry-Well

Hart announces a new member of its high accuracy dry-well family,
the 9128 High Temperature Dry-Well. The 9128 can calibrate RTDs and
thermocouples to 800°C with stability better than ±0.08°C. No other
dry-well achieves such high temperatures in such a compact package.

Because it’s part of Hart’s precision dry-well family, the 9128 has all
the temperature calibration features you need, including contact points
for thermal switches, quick-access memory set-points, ramp-and-soak
program control, RS-232 interface (IEEE-488 is optional), free software,
and much more. Temperature display and set-point resolution are each
to two digits.

The 9128 includes a certificate of calibration covering displayed tem-
peratures to 600°C. Above 600°C we recommend using comparison tech-
niques for the best precision. The 9128 has nine drilled temperature wells,
four of which accommodate removable well sleeves for labs too busy to
calibrate just one probe at a time. Hart designs all its block calibrators to
meet the demanding requirements of today’s temperature metrologists.

Model 7340 Compact Bath

By customer request, Hart has added a –40°C bath to our new line of
compact laboratory calibration baths. The new 7340 is designed, like the
other compact baths, to meet the needs of cal labs pressed for space,
throughput, budget, and performance. The new 7340 has a small foot-
print and an optional floor cart for mobility, and it cools to its lowest
temperature faster than any Hart bath.

With stability to ±0.005°C, this is a real calibration bath, not a utility
bath or circulator trying to pass itself off as a metrology instrument.
With temperature uniformity of ±0.005°C, comparison calibrations of
temperature probes can be performed from –40°C to 150°C with excep-

tional uncertainties. Once again, Hart is taking price-to-performance ra-
tios to new levels. End
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Choosing the Right Readout
By Bernard Morris, VP Sales

Whether you’re making temperature measurements in a national lab-
oratory or in an industrial workshop, choosing the right readout

for your thermometers is one of the most critical decisions you’ll make.
Here are some tips to look for:

Using the industry standard 4:1 test accuracy ratio (TAR), you’ll want
to choose a readout that, when combined with a reference probe, will pro-
vide at least a 4:1 TUR.

Ensure that the accuracy specification is sufficient over your entire
working temperature range. Most manufacturers provide an accuracy
statement at one temperature (0°C), but it is important to verify over the
entire range in which your thermometer will be used.

Consider the probes you’ll be calibrating. Then choose a readout that
can provide maximum flexibility, measure all your probes (PRTs, thermis-
tors, and thermocouples), and provide a sensor linearization that maxi-
mizes your probe's performance (ITS-90, Callendar-Van Dusen, etc.).

Stability of the readout is also critical. When comparing specs, be sure
to include a long-term drift component. Some readouts include 12-month
stability within the accuracy specifications. Be wary of specifications that
claim zero drift with time. This is not possible!

Consider other features that can significantly affect your productivity:

• Battery power for field use
• Direct display in temperature, rather than raw resistance or voltage
• Onboard memory for data acquisition
• Graphic user interfaces, for time-versus-temperature plots
• Optional multiplexers for batch calibration
• Optional software for automated probe calibrations End

Upgrade Your Thermometer Readout!

If you have an old Fluke 2180A, 2189A, or 2190A
Thermometer Readout sitting around your lab or in

your toolbox, it’s time to upgrade. (The Fluke models
are obsolete and no longer supported.) And we’ve got
a deal for you!

From now through the end of January, you can
trade us any of the aforementioned readouts for a 20%
discount off a new Hart Scientific Chub-E4 Read-
out—a savings of about $700. The Chub-E4 is a power-
ful, versatile thermometer loaded with features.

To take us up on this deal—or to get a complete
Chub-E4 datasheet—contact Hart today. You can
e-mail us at sales@hartscientific.com or reach us by
phone at 800-438-4278 (801-763-1600 outside the U.S.).

End
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By Ron Ainsworth, Cal Lab Team Leader

With the 2002 Winter Olympic Games approaching, a flame will soon
be passed from torch to torch in an unbroken chain from Athens, Greece,
to Salt Lake City. Similarly, you can imagine a value from a standard at a
national laboratory transferred in an unbroken chain of comparisons from
one reference standard to another until the value from the national stan-
dard has been transferred to a device in your own laboratory.

Traceability is defined as the “property of the result of a measurement
or the value of a standard whereby it can be related to stated references,
usually national or international standards, through an unbroken chain of
comparisons all having stated uncertainties.” (Quite a mouthful for some
of us!) For purposes of addressing our myth, we point out two critical
parts of this definition: “an unbroken chain of comparisons” (as illus-
trated by the Olympic flame) and “having stated uncertainties.”

The ISO Guide to the Expression of Uncertainty in Measurement (the
“GUM”) gives general rules for expressing uncertainties and says that
any documentation supporting a claim of traceability for a measurement

result should include explicitly stated uncertainties.
Therefore, claims of traceability and uncertainty calcula-
tions are inseparable.

But be aware: it is the responsibility of the person or
lab making the claim of traceability to be able to support
that claim. It’s not the responsibility of the national lab.
Traceability cannot be achieved simply by following a
particular procedure or by using a certain piece of equip-
ment. Nor does sending equipment to a national or ac-
credited lab guarantee traceability.

NIST, for example, says, “Although the measurement
results in a calibration or measurement certificate can be
considered to be ‘certified’ by NIST to be traceable to
NIST reference standards at the time the measurements were
performed, NIST cannot ‘certify’ that those measurement
results are valid after an instrument or artifact or reference
material has left NIST”(from NIST web site, emphasis
added). NIST clearly makes the point that the responsibil-
ity of verifying the continuing validity of a result of a
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measurement belongs to the user of that result.

So how do you “verify continuing validity” and ensure traceability?
NIST recommends establishing your own measurement assurance pro-
gram, or “MAP.” A MAP involves characterizing the transfer instrument,
standard, or system for which traceability is desired and establishing
measurement assurance
charts (indicating associated
values and uncertainties.)

Take the example of a
system in which calibra-
tions of PRTs are performed
in a bath using an SPRT as
the reference thermometer.
The SPRT might be charac-
terized by monitoring its
triple point of water value
before and after each use of
the SPRT. Using this data,
you can establish a mea-
surement assurance chart
that would allow trends to
be analyzed and any
changes in the characteris-
tics of the reference to be
captured.

At the same time, incor-
porate a check standard into the measurement process. A measurement
assurance chart characterizing the measurement system would allow the
tracking of any changes in the system and the quantification of uncertain-
ties in the system.

With this MAP in place and the system and transfer standard both
characterized, you are now in a position to send your reference out for
calibration. When it returns with its new calibration certificate, you are
able to quantifiably verify the integrity of your calibration and measure-
ment system by continuing your MAP. This provides support to your
claim of traceable measurement results. (After all, how can you claim
traceability if you can’t prove that your standard is behaving the same
now as it was at the time it was calibrated?)

Your analysis of the data collected in a MAP should include an evalua-
tion of the uncertainty associated with your measurement results and any
changes that may have occurred to the transfer standard during use (in
our example, an SPRT).

For traceability to exist, many believe that a transfer instrument, stan-
dard, or system must continually produce results, that demonstrate a con-
sistently quantifiable uncertainty. A measurement assurance program is
the tool for the job. It may seem like a large investment of time and re-
sources, but the investment is small compared to the cost of a recall or the
loss of a customer. End

Solution to the previous Random News
crossword puzzle.
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Eliminate Coefficient Confusion!
By Steve Iman, Product Support Manager

To best utilize the results of an ITS-90 calibration of a PRT, the coeffi-
cients generated by the calibration must be correctly entered into the

PRT’s readout instrument. Because PRT sensors behave differently, cor-
rect use of a PRT’s coefficients removes one very important source of
measurement error. However, inputting these coefficients can sometimes
be confusing since calibration suppliers around the world may use differ-
ent lettering and numbering schemes to identify the different ITS-90 coef-
ficients. Generally, there are two schemes.

One, common outside the U.S., uses the letters a and b to designate co-
efficients relative to temperatures below 0°C, and the letters a, b, c, and d
(all four may not be necessary, depending on the range of calibration) to
designate coefficients relative to temperature above 0°C. If a PRT has been
calibrated at both hot and cold temperatures, say from –189°C to 420°C,
its report of calibration would include two as and two bs, but these would
generally be identified as belonging to their respective hot or cold ranges.

The other common system takes advantage of the numeric assignments
made by NIST to ITS-90 “subranges” and attaches these numbers as sub-
scripts to the letters mentioned above. The range 0.00°C to 420°C, for ex-
ample, is designated as subrange 8. Therefore, the so-called hot a and b
would be marked a8 and b8.

Hart’s Super-Thermometer and Black Stack readouts ask users to iden-
tify the subranges pertinent to each PRT and then customize their re-
quests for specific coefficient inputs by adding the numeric subscript to
the letter designation for the coefficient. Hart’s Tweener and Chub-E4
readouts designate a4 and b4 for cold temperature ranges (subrange 4 be-
ing the most common subrange used for cold temperatures), and a, b, c,
and d without subscripts for high temperature ranges. Unused coefficient
values are left set at 0.

The table below identifies each of the ITS-90 subranges, lists how many
coefficients are associated with each range, and offers the common letter-
ing schemes used for each range.

Temp Range Subrange Coefficients Scheme 1 Scheme 2

–189°C to 0°C 4 2 a, b a4, b4

–39°C to 30°C 5 2 a, b a5, b5

0°C to 962°C 6 4 a, b, c, d a6, b6, c6, d

0°C to 660°C 7 3 a, b, c a7, b7, c7

0°C to 420°C 8 2 a, b a8, b8

0°C to 232°C 9 2 a, b a9, b9

0°C to 157°C 10 1 a a10

0°C to 30°C 11 1 a a11

End

2002 Calibration
Seminars
Realizing and
Approximating
ITS-90

January 14–16

Temperature
Metrology

March 11–13

ITS-90 Realization
Workshop

April 23–26

Industrial
Temperature
Calibration

June 3–5

Hart Product
Training

June 5–7

Temperature
Metrology

July 15–17

Hart Product
Training

July 17–19

Industrial
Temperature
Calibration

September 9–11

Temperature
Metrology

December 2–4

Hart Product
Training

December 4–6

All courses are held at Hart's facility
near Salt Lake City, Utah. Register
online at www.hartscientific.com or call
800-438-4278 (801-763-1600) and ask
for Kay.

http://www.hartscientific.com
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New Faces
Mike Lawyer Bolsters Hart‘s Applications Sales Team

Though Mike was born a Lawyer (and he claims
never to have recovered), he turned out a decent fel-
low! Having studied international relations, Chi-
nese, physics, and chemistry in college, Mike joined
Hart in 2000 as an applications specialist. Whether
you need help selecting the right thermometer for
your application or selecting the right heat sources
to calibrate your thermometer, give Mike a call.

Brad Cherry Joins Hart’s Customer
Service Group

Though soft-spoken, Brad Cherry is one tena-
cious problem solver. We first heard about Brad
when his mother mailed us a copy of his résumé.
His stint as an avionics systems specialist with the
Marine Corp was winding up, and we were looking
for a few good men (or women). It was a perfect
match.

Brad spent two years in our dry-well production
group, learning about dry-wells and micro-baths.
Now he’s an expert in our bath and thermometry
products as well. If you need anything, give him a
call. We’ll assure his mother he’s still being useful.

End

Crossword Puzzle
Identify the country of the accrediting body listed
in the clues below.

Across

1. KOLAS
4. SANAS
5. IANZ
6. NVLAP
7. CNACL
8. NABL
10. SIT
14. ENAC
15. NAB
18. SCC
19. DANAK
21. NATA
22. SWEDAC
23. FINAS

Down

2. UKAS
3. HKAS
5. NA
6. A2LA
9. BELTEST
11. SAS
12. COFRAC
13. RvA
14. SAC
16. JCSS
17. INMETRO
20. DKD
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Random News is published at
random intervals by
Hart Scientific, Inc.

All correspondence should be
addressed to:

Hart Scientific
799 E. Utah Valley Drive

American Fork, UT
84003-9775

Tel: 801-763-1600
Fax: 801-763-1010

www.hartscientific.com

Calendar of
Events
Measurement Science

Conference (MSC)
Anaheim, CA

Jan. 24–25
International Dimensional

Workshop (IDW)
Knoxville, TN

May 6–9
Quality Expo

Detroit, MI
June 12–13

NCSLI
San Diego, CA

Aug. 4–8
Sensors Expo

Boston, MA
Sept. 24–26

ISA & Temperature
Symposium
Chicago, IL

Oct. 22–24
BIAS

Italy
Nov. 19–23

(See page 10 for Hart seminar
schedule)

Calibration Challenge
Test your interpolation skills on the following real-life example.

A type S thermocouple is calibrated using fixed-point measurements
from the triple point of water (0.01°C) to the melting point of silver
(961.78°C). The table provided with the calibration report, however, in-
cludes data beyond the silver point to 1450°C based on extrapolation of
the calibration measurements.

The report of calibration states that the uncertainty in the reported val-
ues are estimated to not exceed 0.25°C up to 1000°C. From 1000°C to
1450°C, the uncertainty increases linearly to not more than 2.5°C, with
k=2 in all cases.

Given this information, what is the uncertainty of the values reported
in the data table at 1149°C? End

(Solution can be found at www.hartscientific.com/solution.htm)

Hart are both excellent companies, and putting them together makes a
terrific winning combination.

Fortunately, our customers come out ahead in this deal also.

Why? Because Hart now has access to more resources that we can
share with our customers. For example, we can now provide better appli-
cations support and customer service around the world. A customer in
China no longer needs to set his alarm for 3:00 a.m. so he can reach a Hart
applications expert in Utah by phone. Instead, he can get advice from a
local Hart expert in local language as do our U.S. customers. Soon our Eu-
ropean customers will be able to get their temperature standards cali-
brated in a European-based accredited Hart facility, knowing they’re
getting the absolute best calibration possible outside their national lab.

What’s not changing?

For starters, Hart isn’t going away. We’re not going to be swallowed up
by Fluke and disappear, as a few people have asked us. Our name will
still be on our products. In the U.S. (and many places internationally),
you’ll still be dealing with the same great people for unequaled sales and
service support. We’re still going to develop the best-performing, most in-
novative products in the temperature calibration world. And we’ll still be
running the best commercial temperature lab on the planet.

Perhaps best of all, Hart still has a team of metrologists, engineers, sci-
entists, and applications experts that is unmatched in our industry. While
many temperature metrology companies rely on a single expert for their
product designs and customer support, Hart—and more importantly,
Hart’s customers—are able to draw from a deep pool of experience and
expertise. In fact, if you haven’t come out to join us for a temperature cali-
bration training course, you ought to come meet our team for yourself.

So a few things have changed at Hart while many things remain con-
stant. In the end, our goal is still to provide all the solutions, innovation,
and support our customers need to make them successful in their work.
That requires constant change and adaptation. More than ever, we’re up
to it. End

Jim continued from page 1


