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From the Editor

February does not seem to be a good time to sched-
ule TAM, and I was not in a position to compile this
edition until over a month after the closing date for
contributions. Technical difficulties then plagued
preparation - unfortunately an excellent article by
Bob Frenkel had to be held over to the next issue.

However, I'm sure you will find some good reading
inside - from Jeff Tapping’s article on assessing con-
formance to specification to Julian Holland’s new
Metrology in Retrospect article on a testing machine
installed in Adelaide.

I’'m sure you will enjoy the latest deep thoughts from
a shallow(?) mind!

Please send plenty of contributions for the next issue
as soon as possible to allow me to get the TAM sched-
ule back on track.

Letters to the Editor are always welcome.

- Maurie Hooper

2000/01 Advertising Rates for
The Australian Metrologist

Space One issue Two issues Three/Four
A4 page issue issues issues

Full page  $400 $750 $1050

1/2 page  $225 $425 $600

1/3 page  $150 $130 $400

1/4 page  $115 $215 $290

1/8 page  $60 $110 $150

Closing date for copy to be received for TAM
is the 15th of the month preceding publica-
tion.

Contact the TAM editor for further details.

Camera ready artwork is to be supplied. Size and
specifications are available from the editor. If extra
typesetting etc is required an extra charge will apply.
MSA members receive a 10% discount when they
place advertisements in TAM.
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MSA 2001 Goid Coast Oct 2nd-4th

EVERYDAY METROLOGY

Progress Report and Second Call for Papers

Planning is well under way for the MSA 2001 Conference “Everyday Metrology - A Vital Cog in the Wheels of
Industry” and we thought we could give you an update on the progress. First of all, let us remind you that, in
addition to showcasing the Society at its major biennial event, we have tried to achieve two extra aims : establish-
ing a better base in Queensland and giving members the opportunity to combine attendance at the conference

with a family holiday on the Gold Coast.
Conference Format

The conference venue is the Grand Mercure Hotel,

Broadbeach.

Tuesday October 2nd

10 am Welcoming Address
First Plenary Lecture Sessions
6 pm Welcoming Function
Wednesday October 3rd

9 am Second Plenary Lecture Sessions
7 pm Conference Dinner
Thursday October 4th

9 am Start

Workshops and Sessions

5.30 pm Conference Closure

In addition, the NML Melbourne Branch staff will be
presenting a one-day course on Uncertainty on Mon-
day October 1st at the same venue but as a separate
event. On Friday, October 5th, the Queensland mem-
bers will host a golf day on one of the fantastic Gold
Coast courses which will be a splendid way to round
off the week for any standard of golfer.

Conference Content

The conference will consist of plenary lectures, oral
and poster presentations, trade displays and the fol-
lowing workshops :

Calibration - the Basics

ISO 9000 Calibration Requirements

What to Calibrate

Calibration Service Providers

Report Interpretation

Uncertainty - the Basics

TAM Instrument Adjustment
Auditing
Open Forum

Conference Fees

Full Registration : Members $200, Non-members $300

One Day Registration Members $100, Non-members
$150

Full registration includes the cost of morning and af-
ternoon teas, a copy of the conference proceedings,
attendance at the dinner and welcoming function on
the first evening. It does not include lunch. Extra din-
ner tickets will be available at a cost of $50 per per-
son.

Venue

The conference venue is The Grand Mercure Hotel,
Broadbeach. It is centrally located in Broadbeach, a
short walk to the beach and connected to Jupiters’
Casino by monorail. Accommodation includes free
undercover parking, use of the tennis courts, health
and fitness centre, swimming pools, spa and sauna.
The Oasis Shopping Centre is located at the rear and
under the hotel and offers a large choice of restau-
rants.

Accommodation

The Grand Mercure is offering accommodation at $135
per room per night, single, double or twin share. This
does not include breakfast. There are many apartments
within walking distance (less than 1500m) of the ho-
tel. These include :

07 5592 1794
07 5531 7124

07 5592 5350
07 5592 0567

Victoria Square Apartments
King Tide

La Grande

Cascade Gardens
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San Mateo 07 5561 0444
Old Burleigh Court 07 5570 2211

The Grand Mercure will be providing a registration form
for delegates and they will be handling the accommo-
dation. It will be the responsibility of delegates to ar-
range their own accommodation.

Air Travel

Ansett Australia will be the official carrier for the con-
ference. They have offered us a terrific deal: a 50%
discount off the full adult economy class airfare or, al-
ternatively, the “Best Fare of the Day”. To avail your-
self of this offer, phone Ansett Sales 1313 00 and
quote the Masterfile No. MC01388.

Sydney-Gold Coast Return $321 +Tax+GST
Melbourne-Gold Coast Return $466  “
Adelaide-Gold Coast Return  $491 ¢ ¢
Perth-Gold Coast Return $761 ¢«

Sponsorship

Letters have gone out to several potential sponsors for
the conference, detailing the various ways that they
might be involved. We would welcome suggestions for
others whom you think it would be worthwhile ap-
proaching.

Format of Papers

We will employ the same format for papers as-used in
the preceding MSA conferences viz. 5 page limit, two
columns on A4, 10-point Times New Roman font or
equivalent. Electronic versions are encouraged; alter-
natively, 3 hard copies will be required.

Oral and poster sessions will be finalised after
papers are submitted and reviewed. We hope
to have submissions on all the topics and is-
sues that have been covered in previous con-
ferences :

Traceability, innovation, environment, medi-
cine, legal aspects, chemical standards, instru-
mentation, international developments.

Submission

Abstracts for papers and posters are to be submitted to
Tony Collings by April 1st and papers by May 30th.
Authors will be notified of acceptance as soon as pos-
sible and provided with complete details of format.

tonyc@tip.csiro.au 02 9413 7148

Mhaire@nsc.gov.au 02 9888 3922
Shane@vms.net.au 07 3344 1866

Tony Collings
Marian Haire
Shane Brann

The Brazilian Metrology Society

The MSA has signed an Agreement of Cooperation with
The Brazilian Metrology Society. The text of the Agree-
ment is as follows:

The undersigned organizations understand and strongly
believe that it would be of great benefit to both organi-
zations to have a more active membership. Giving to
all members an opportunity to be kept more informed
of events in international metrology and related activi-
ties through this Agreement of Cooperation will aid this
objective.

Both organizations shall act to share information by
having members of similar subcommittees of their re-
spective organisations set up regular lines of commu-
nication. Each shall include the partner organisation
on its mailing lists for members’ bulletins. In its regular
publications each organization shall offer and provide
space for publishing current activities of the partner
organization.

Both organizations shall seek to identify potential ar-
eas of cooperation, including the following:

* Exploring the possibility of presenting papers at each
other’s conferences and promoting these conferences
in all available newsletters.

* Making joint submissions to such international bod-

ies as IMEKO.

* Identifying issues of national importance in which
metrology is a critical factor and promoting joint ac-
tivity between their national economies at a govern-
mental level on such issues.

* Facilitating visits by each Society’s members to the
partner’s country for technical interaction.

Unless otherwise stated, each partner shall cover its
own costs of participation in any cooperative activity.

This Agreement of Cooperation is the appropriate in-
strument under which joint projects, studies and other
cooperation can be established, with the understand-
ing that each action shall be individually stated and
approved by both partners before its execution. Until
further notice, as a formal means of communication,
the undersigned members will serve as Liaison Del-
egates to interact on behalf of their organizations with
the partner organization.

The Agreement was signed in very formal proceedings
(and magnificent surroundings in the State of Sao
Paulo's equivalent of Government House) during the
Opening Ceremony of Metrologia-2000, a major me-
trology conference held in Sao Paulo, Brazil in the first
week of December. The MSA's Honorary Secretary,
Laurie Besley, represented the MSA and the Brazilian
Society was represented by its President, Prof. Mauricio
Frota, and the President of its Council, Mr Ozires Silva.
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Laurie was attending the Congress on behalf of the
National Measurement Laboratory but had initiated
contact with the Brazilian Society of Metrology (BSM),
who were the organisers of the Congress. The BSM
had immediately suggested a formal agreement that
might facilitate cooperation between the two Societies
and the MSA Executive had agreed. The MSA now
has a plaque embossed in natural Brazilian gemstones
commemorating the occasion.

The BSM clearly has a major presence on the
Brazilian scientific scene. It is Brazil's representative
at the International Measurement Confederation,
IMEKO. Its patrons include very senior representa-
tives from many of Brazil's major industrial compa-
nies. The BSM was the major organiser of this
Congress, which was attended by some 1700 regis-
trants. In addition the Society managed to attract
the attention of the Brazilian Minister for Science.
He hosted a special two-hour discussion between on
the one hand, the science and technology ministers
from many of the states of the Brazilian federation,
and on the other, a number of the foreign delegates
to the Congress, on the importance of metrology to a
modern national economy

The MSA feels that association with such a group
can only be beneficial to us. Watch this space for the
results of the cooperation.

MSA South Australia

A meeting was held in November with the informal-
talk format that has proved to be popular recently.
First Les Felix told the group of some of the error

components in calibrating manometer pressure
meters. Next, Richard Duncan gave us a run-down
on the mode of operation of the ISO committees of
which he is a member. It seems that there is no fixed
method, but generally it is an incremental progres-
sion from a list of topics though a series of circulated
drafts. Richard described ISO as having been a
massive paper-production machine, but recently he
attended a meeting for final approvals where all
documents were circulated in software form, and all

final amendments done on a lap-top connected to a

projection screen. Delegates were offered amended

versions on floppy disk. One delegate did not even

bother to bring his lap-top because he read all the
stuff in advance and knew he could get the final
versions over the Internet. It looks like we could
actually be moving towards a paperless society.

The Metrology Society of india
(MSI)

The MSI has sent to the MSA the July 2000 edition of
their Society journal MAPAN, which contains articles
on the following:

* “Impact of New Schedule VII-Heading B on Con-
sumers and Manufacturers of Weighing Instruments
with Dial as Indicating Device.”

* “Development of International Temperature Scales

and ITS-90.”

* “Standardisation in Electrical Steel Sheets and
Strips.”

* “‘R&D File: Cutting Road Noise.”

I will happily provide to members copies of any of
these MAPAN papers on request.

Laurie Besley
Hon. Secretary, MSA

DEEP THOUGHTS FROM A SHALLOW
MIND

[ was sitting in my shed the other day trying to day-
dream, but my mind kept wandering. [ was thinking
about my friend Jeff Tapping and the problems he has
been raising about the ISO Guide to the Expression of
Uncertainty in Measurement. [ thought I'd see what
all the fuss was about, so lacking a copy of this es-
teemed publication, I jumped on my bike and made
for our local second hand boockshop. When I got there,
the sign on the door said “Open 24 hours”, but the
owney, a nice little old lady, was locking up. 1 said,
“Hey, the sign says you're open 24 hours”. She said,
“Yes, but not in a row”.

I eventually talked my way in and found dozens of
copies of the Guide, all stacked on the Mystery shelves.
According to the NLOL, the Guides were brought in
by a strange assortment of misfits and eccentrics with
glazed and confused looks on their faces, calling them-
selves Metrologists. These Metrologists had given up
trying to understand the Guide and had traded their
copies in for lighter reading, generally mathematical
texts like “A Gardeners Handbook for the Extraction
of Roots”, “Dental Care for Decaying Exponentials”,
and “The Laplace Transform - Before and After”.

I happened to have a copy of a mathematics book |
wrote a few years ago, “How i Sclved my Imaginary
Problems”, in my saddlebag, so I traded it for a copy
of the Guide. Riding back to the shed, I went through
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a stop sign and a policeman pulled me over. He said,
“Didn't you see the stop sign?” [ replied, “Yes, but I
don't believe everything I read”.

Eventually, I got back to the shed and began to read
the Guide. It’s not that difficult. This guy ISO is writ-
ing about a student who goes round distributing tea.
The student is probably in the Salvation Army or Meals
on Wheels, and he's giving the tea to the poor and
needy. Perhaps ISO is a friend of the student and helps
him give out the tea.

The normal distribution had me worried for a while.
Initially I believed that ISO was upset with the number
of boring and dull people in the world, who he called
Type B people. Several times, he proposed quite a
rude course of action, using a uniquely Australian term,
for some of the squares in the population, and my ex-
pectation was that ISO was proposing to distribute
normals, or Type A people, to create a happier world.
[ was wrong. Isoon discovered that ISO used normal
distribution and bell distribution interchangeably, and
then I understood. ISO and the student were also giv-
ing out bells to the poor, probably to ring them to at-
tract attention to their plight.

So, the ISO Guide is actually a political manifesto. ISO
and the student are redistributing tea and bells from
the rich to the poor, and the amount they distribute
depends on the degree of freedom of the society, cal-
culated by these two other guys, Welch and
Satterthwaite. I must admit that I am a little puzzled as
to what the needy will do with the rectangles and tri-
angles.

Having solved the ISO Guide conundrum, I leave you
with some more important questions:

1. Who wrote “Das Kapital”?

A: Lenin B: Stalin

C: Trotsky D: Marx

2. What was the pen name of the author Eric Blair?
A: George Eliot B: George Bernard Shaw
C: George Orwell D: Georges Simenon

3. What kind of bridge is the Golden Gate Bridge?

A: Cantilever B: Bascule

C: Suspension D: Steel Arch

4. What was the name of the first US space shuttle?
A: Discovery B: Columbia

C: Challenger D: Atlantis

5. Why is the third hand on a watch is called the sec-
ond hand?

6 Are part-time band leaders called semi-conduc-
tors?

Oops, [ better go. Out the window of the shed, I see a
tramp walking by carrying a cup of tea, two rectangles,
a triangle and ringing a bell. I think that bell is tolling
for me!

-J R Miles
(Answers on page 16)

A New Perspective on Assessing Conformance to sSpecification

Jdeffrey Tapping
Quality Answers
Maylands, South Australia

tapping@ozemail.com.au

“Of course the conviction of ‘the truth’ of geometrical propositions ... is founded exclusively on rather incom-
plete experience. At a later stage ... we will see that this ‘truth’ is limited.”

When a measured quantity is needed to be of a par-
ticular magnitude the requirement is usually given as
a specification that the quantity be in a stated range.
This practice is applied to a broad range of situations,
for example height of recruits, voltage of electricity
supply, size of a manufactured component, the error
in a measuring instrument and weight of product in a
packet. Until recently a test for conformance to a speci-
fication was on the basis of a simple measurement of
the quantity without an associated uncertainty, with
acceptance if the result was within the range and re-

- Albert Einstein in Special Theory of Relativity, 1905

jection if it did not. With the advent of uncertainties
the situation became less clear-cut. The result of a
measurement was then a range of values rather than a
single value, so the test for conformance involved su-
perimposing one range on another. If all of values in
the range representing the result met the specification,
or none of them did, the position was clear, the result
met or failed the specification respectively. But if the
range of the specification and the range representing
the result overlapped a dilemma arose as to whether
there was conformance or not: the outcome was seen
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as ambiguous.

Initially there was confusion, with some just ignoring
the uncertainty and using the old criterion, and some
requiring that conformance be clear (that is, an over-
lap was a failure). One directive was that the two par-
ties involved {say the manufacturer and the client),
should just come to an agreement on how to interpret
the overlap situation. The subject now seems to be
stumbling on, with a general feeling of unease sur-
rounding it and no satisfactory solution emerging.
Reference 1 describes the problem in detail, mentions
some approaches taken, and makes a plea for more
discussion. Reference 2 gives a method for making a
decision, while Reference 3 shows some potential ad-
verse outcomes of using this method. Reference 4 la-
ments the complexity of using uncertainties and makes
a plea for something that sees the problem from an
engineer's perspective.

Reference 2 assumes a situation where one party, say
a manufacturer, is trying to demonstrate a claim to
another party, say a customer. But it equally can be
used by a customer trying to demonstrate non-con-
formance to a manufacturer. It directs that the overlap
region counts against the claimant, that is the party
attempting to demonstrate conformance or non-con-
formance. This system leads to the situation where
the same result could give a different decision depend-
ing who the measurement was commissioned by. An
unscrupulous vendor could wrongfully pass results in
the overlap region knowing that such a result will be a
“pass” if a challenge is made by someone else, so the
system could be seen as an encouragement for dis-

honesty.

All of these methods are fundamentally the same, and
all lead to some curious outcomes for results in the
vicinity of the criterion limits. The most important is
that the outcome can depend on the measurement
process, specifically the uncertainty of the result. None
of the existing methods give any information on how
well a measurement matches up against the criteria.
In the systems using uncertainty bands, the results will
be affected by the level of confidence used (95% say,
or 99%), and in fact the old system which ignored un-
certainty was just using a sort of 50% confidence level.

And this leads to another interesting fact. For a sym-
metrical uncertainty band based on a 95% level of
confidence there is a 2.5% probability that the true
result is above the band, and 2.5% that it is below. So
if a measurement is in the conformance region with
one limit of the uncertainty band on the conformance
limit, then it has actually passed on the basis of a 97.5%
level of confidence. To get conformance to 95% con-
fidence the uncertainty band should actually have been
calculated using a 90% confidence. For a normal dis-
tribution of uncertainty this actually makes very little
difference because of the non-linear shape of the wings

of the distribution, but it does suggest that the method
has been constructed without thought of what was
actually going on. The difference may be small but
for high-value products the cost could be significant.

The use of 95% confidence in calibration and meas-
urement is an arbitrary choice. A couple of decades
ago in Australia we used 99%, and changed only to
conform with the weight of international practice. The
arbitrariness is not important in measurement and
calibration, provided we use a uniform level so that
there is no confusion. Any person with a little knowl-
edge can mentally convert from an uncertainty of one
standard deviation (68%) to two (95%) to three
(99.7%) or back. But in the case of conformance the
choice is crucial, and the level used should be appro-
priate for the particular application. Further, results
based on a pass/fail criterion give no information that
would allow conversion analogous to that described
for uncertainties. Those seeking conformance results
should not be constrained in this way.

The most significant symptom suggesting absence of
systematic analysis in the conformance system is that
once an uncertainty band is applied to a measure-
ment it is treated as if it is an absolute boundary. This
shows the lack of appreciation of the crucial point that
the result of a measurement with an uncertainty esti-
mate is actually a probability distribution [see Refer-
ence 5], with the result indicating the centre of the
distribution and the uncertainty limits enclosing a speci-
fied high proportion of the probable locations of the
true value. There will therefore always be a finite prob-
ability that the actual result is outside of the uncer-
tainty band.

A probability distribution, sometimes called a fre-
quency distribution, is a graph of the relative prob-
ability of a quantity having particular values. The
important properties of probability distributions for this
discussion are, 1) the area under a section of the curve
(that is, the area enclosed by two vertical lines, the
curve and the horizontal axis), is proportional to the
probability of the quantity having a value in the range
defined by the two vertical lines; and 2) the total curve
covers all occurrences, so the area under the whole
curve is 1 (100%). Consult Reference 5 Clause 4, or
better still a basic statistical textbook for more details.
Discussion below on Figure 1 also expands on this
subject.

Probability distributions can of course have a variety
of shapes, but most measurement results have a dis-
tribution which approximates the normal distribution.
This occurs because, according to the Central Limit
Theorem [Ref. 5], the convolution (combination), of a
number of distributions tends towards a normal distri-
bution regardless of the shapes of the individual distri-
butions. The combination is closer to normal if the
components approximate normal distributions, and
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most components to measurement uncertainties have
distributions with near-normal shapes around the mean
value, even if they do not in the regions further away
from the mean. Now convolution is just what we do
when we combine a number of contributions of uncer-
tainty to a measurement result, so in most cases the
probability distribution of the result of a measurement
will be a good approximation to a normal distribution.

So in reality, when testing for conformance to a speci-
fication, we actually have a normal distribution (or
something close to it}, superimposed on the conform-
ance band, not a band on top of a band. If the test is
viewed this way, there is no ambiguity region. The
test is simply whether a specified portion of the prob-
able values of the result fall within the conformance
band or not. The principle can be illustrated using
Figure 1, which is a graph of a normal distribution of
probable values of a measured quantity. On the up-
per horizontal axis, M is the mean of the readings (the
“most probable value” of the measured quantity), and
S is one standard deviation of the distribution. The
lower axis shows the area under the curve going from
left to right. If the vertical dashed line is the lower
limit of a specification, then the shaded area repre-
sents the probability that the actual result is within the
specified band. Conversely if the line is the upper limit
of a specified band then the area of the unshaded re-
gion is the probability of the result being within the
band. In this figure the dashed line is 1.8 standard
deviations from M, and it can be seen that in this ex-
ample there is about a 3.6% chance of the true value
being higher than the line and about a 96.4% chance
of it being below.

f T I T I [
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Figure 1: Normal distribution with scales of standard devia-
tions and percentage area.

The question which arises from this is, how can we
calculate the probability that the true value is within
the conformance region for a particular measurement?
The old method involved simple arithmetic, but calcu-
lations of probability distributions are much more com-

plicated. The answer is that all of the tools you need
are in your spreadsheet program, in the functions that
generate the normal distribution. In Excel the required
function is NORMDIST, and in Lotus 1-2-3 it is @NOR-
MAL. The use of the Excel function is discussed in
Appendix 1, and an example of a calculation is given
in Appendix 2. As mentioned in Appendix 1, degrees
of freedom of measurement results can be taken into
account by using other functions, with some added com-
plications in their application.

For the reasons given above most distributions can be
considered to be normal, at least in the region around
the peak, but if a distribution is believed to approxi-
mate a geometrical shape, for example a rectangular
or triangular distribution, then the calculations are just
simple geometrical formulae which can be easily de-
rived. Actually any shape of distribution could be ac-
commodated by look-up tables or curve fitting as an
alternative to using a spreadsheet, even a normal dis-
tribution.

The procedure for testing for conformance is then as
follows.

1. Measure the parameter to produce an estimate of
the true value.

2. Compute the standard uncertainty of the estimate.
This then defines the spread of the distribution of
probable true values.

3. Using a spreadsheet or another calculation process,
compute the proportion of the probability distribu-
tion which is within the conformance zone. This
gives the probability that the true value conforms to
the specification, expressed as a fraction between O
and 1 or as a percentage.

4. Compare the probability of conformance with the
required probability.

The method suggested so far already gives much more
information than is available by the present methods.
In addition to a pass/fail decision it shows the position
of the result with respect to the conformance band:
whether it is well in, marginal or well out. For the pur-
poses of discussion here [ will call the quantity derived
in step 3 the Conformance Factor. This information
could be used for quality control, or for reviewing mar-
ginal passes or failures. But there is an additional piece
of information that could be useful.

The quality of the measurement process will affect the
standard error of the result, which in turn affects the
conformance factor: if the standard error of the meas-
urement is larger, a higher proportion of false results
will occur (that is, passes that should be failures and
vice versa). So it would be useful to have in a report
some indication of how good the measurement proc-
ess was, particularly when deciding if improvements to
the process, or a better process are worth looking at.
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The standard uncertainty is a raw form of measure,
but the most useful form of indication is a dimensionless
number which relates the measurement uncertainty to
the requirement. [ propose that for specifications which
require that the result is in certain bounds, that a
number be given which is the ratio of the semi-width
of the bounds (that is, x if the specification is *x), to
the standard uncertainty of the measurement. [ pro-
pose the term Resolution Coefficient. If the resolution
coefficient is small, a high proportion of the probabil-
ity distribution will spill outside of the conformance
band, regardless of where the mean of the measure-
ment is. If the resolution coefficient is large then most
of the probability distribution of the measurement will
easily fit in the bounds of the specification and the reso-
lution is good. So for a resolution coelfficient of one, a
result which falls in the middle of the conformance band
(that is, right on specification), has a 68% probability
that the quantity conforms and 32% that it does not
(16% that it is above the band, and 16% that it is be-
low). This measurement process is then unsatisfac-
tory for testing for conformance. The same result with
a resolution coefficient of three would have a 99.7%
probability of conformance, so this measurement proc-
ess was clearly far more appropriate for the test.

A higher resolution coefficient means that fewer re-
sults deemed to fail should actually be passed. For
this reason a resolution factor should be included as
part of many specifications, in addition to the specifi-
cation limits.

The system presented here is based on a simple sym-
metrical specification and a normal distribution in the
measurement results, conditions that fit most require-
ments, but it can be easily adapted to other conditions
if required. It can also be utilised as a simple yes/no
systemn through to a comprehensive report on the sta-
tistical spread of measurements. In the discussion
above the fact has been ignored that for a normal dis-
tribution superimposed on a band there is a finite (but
possibly very small), probability that the true result
could be either above or below the band, but this is
covered in Appendix 2.

The proposed scheme has the advantage that the
measurement process remains the same as in the cur-
rent methods, and it is a change in the way of looking
at and analysing the results rather than a different
measurement approach. No scheme can compensate
for an inadequate measurement uncertainty, but it is
desirable that the outcome of measurements be seen
realistically so that appropriate remedial action can be
planned for failures. The scheme also prevents confu-
sion and possible deception created by choosing con-
formance criteria that make a result looks better than
itis. It also allows an incremental change from the
present system towards full implementation of the pro-
posal. Some may find it uncomfortable because it re-

veals the fact that there is always some chance that a
measurement that seems to pass in fact fails, and vice-
versa. But hiding from uncomfortable facts is not a
recipe for good outcomes.

With this system many options open up for tailoring
specifications to suit individual needs. One for in-
stance is to have a conformance factor which varies
according to the resolution coefficient of the measure-
ment to reduce the risk of results which appear to pass
actually being significant failures. By having a realis-
tic picture of what outcomes actually are, those in spe-
cialist areas are best able to take the system and use it
in a way that suits their requirements.

In conclusion, a system has been presented for judg-
ing conformance to specifications which is superior to
existing systems. It is more realistic and more flexible
than those currently used, and gives much more use-
ful information where needed. It necessarily involves
more calculations, but these can easily be done with a
spreadsheet or a custom-made calculation program.
Itis a move away from uncertainties (which many find
confusing), towards probabilities which are part of
every-day life for all of us and are therefore more eas-
ity understood.

Appendix 1: The Spreadsheet Function

The Excel function we will use has the following form:
NORMDIST(X, M, S, T)

where
X is the value of the specification limit,
M is the measured mean of the distribution,
S is the standard deviation of the distribution,
T is a flag indicating which of two possible forms
of the function we require. For our application
the value “true” is entered.

The function calculates the fraction of the total area
under the distribution which lies to the left of the value
X, and so the result varies between zero and one. If
the fraction to the right of X is required, the result is
simply subtracted from one.

The function which takes into account degrees of free-
dom of the measurement result is TDIST in Excel, and
in Lotus 1-2-3 is @TDIST. The use of these functions
is more complicated for two reasons. First they refer
to the Student’s t Distribution curve ( see Reference
5), which has a central value of zero and horizontal-
axis units of standard deviations, so some arithmetic
is necessary to get units and zero's to correspond. Sec-
ondly they can only cover half the distribution curve
(they are intended for quite a different purpose), and
some logical and arithmetic steps are needed to take
account of all circumstances. But I have worked out a
procedure and it is available to anyone who would
like it. '
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Appendix 2: Calculation Procedure

For this example we will consider a case in which the
diameter of a rod is measured, with the following out-
come:

M is the measured diameter,

S is the standard uncertainty of the measure
ment (that is, the standard deviation of the prob
ability distribution of the measurement result),
D is the required diameter,

+T is the specified tolerance,

L is the lower limit of the tolerance band, equal
to (D-T),

U is the upper limit of the tolerance band, equal
to (D+T).

Figure 2 illustrates a probability distribution of such a
measurement superimposed on the tolerance band.
This figure is similar to Figure 1, but with the lower
limit of a conformance band at the dashed line labelled
L, and the upper limit labelled U. The fraction of the
area under the curve which is below the lower limit is
given by:

NORMDIST(L, M, S, TRUE)

And the fraction of area which is above the upper limit
is given by:

1 - NORMDIST(U, M, S, TRUE)

It can be seen that in the example in Figure 2 the pro-
portion of the distribution below the lower limit is neg-
ligible. In most real cases one tail or the other will be
negligible but may not be if the standard uncertainty S
is comparable to the width of the band (that is, the
resolution coefficient is low).

Conformance band

Figure 2: Probability distribution superimposed on a tolerance
band.
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Metrology in Retrospect

by Julian Holland
Macleay Museum, University of Sydney
julian@macleay.usyd.edu.au

A Testing Machine for Adelaide

In February 1901, Robert Chapman wrote to the fi-
nance committee of the University of Adelaide for per-
mission to order a testing machine for the new engi-
neering department.! The University of Adelaide was
founded in 1874, a generation after the universities in
Sydney and Melbourne. Engineering was established
a little later in Adelaide than at the older universities.
Chapman had not long graduated from the University
of Melbourne (B.A. 1886, M.A. and B.E. 1888) when
he became an assistant lecturer in mathematics and
physics at Adelaide.

In preparing for an independant engineering course -
he became the lecturer in engineering in 1901 -
Chapman sought to equip an engineering laboratory.
He had consulted various colleagues including Profes-
sor W.H. Warren at the University of Sydney. Although
Sydney had acquired an English testing machine on
Kirkaldy's pattern? Chapman looked to purchase a dif-
ferent sort of machine. ‘I have decided upon the type
of testing machine apparently most suited to our re-
quirements’, Chapman informed the finance commit-

tee. This was a ‘U.S. Standard 100,000 lbs. Testing




The Australian Metrologist

No. 24, March 2001

Machine, Automatic and fitted with G. Henning’s
autographic recorder - complete with battery,
countershaft and tools for tensile, transverse and
compressive strains’, manufactured by the Riehlé
Brothers Testing Machine Co. of Philadelphia. This
for £380 (£402.10s with various accessories) was con-
siderably cheaper than the £600 Sydney had paid for
its Kirkaldy machine 15 years before.

The firm which became Riehlé Brothers seems to have
begun in Philadelphia in 1825, presumably as one of
the antecedent firms, Abbott & Co. or Banks, Dinmore
& Co. According to the earliest catalogue I have seen
the Philadelphia Scale Works as such was established
in 1846 but it seems to have been quite some years
later that the brothers Riehlé took over the business.
At all events it was a well-established manufacturer of
a wide variety of scales when the firm was approached
in 1866 by a man with a problem. The firm was en-
gaged in manufacturing a relatively new development,
platform scales. With expanding agriculture and tech-
nology, the market for cattle and hay scales, railway
track scales, furnace charging scales and so on, was
keeping the Philadelphia Scale Works busy.?

For some reason Mr Fulton of S. Fulton & Co. of
Conshohocken, Pennsylvania, thought the Scale Works
could solve his problem. His company manufactured
cast-iron pipe that was being supplied to a contractor
installing the pipe for the City of Boston. Unfortu-
nately many of the pipes were getting broken during
shipping and installation, or failed after a short time.
As a result Boston was withholding substantial pay-
ment. Fulton and the contractor were suing the City
for their money.

What Fulton wanted from the Scale Works was a ma-
chine to test the quality of his cast iron. In the quag-
mire of opinions this was the only way to get some
cast-iron facts, as it were. The firm took up the chal-
lenge, apparently reluctantly, and before long had de-
vised a substantial machine that could break samples
of the metal and measure the force required to do this.
The machine consisted of four very solid timber pillars
on which were mounted crosspieces. From a ‘Justice”
hydraulic jack secured at the top of the frame was sus-
pended a crane beam scale to which the upper grip
for holding the specimen was attached. The lower grip
for securing the specimen was attached to the lower
crosspiece. With the small specimen of iron mounted
between the grips a ‘Justice” hand pump began to work
the jack while weights were adjusted to maintain the
scale beam horizontal. In due course the specimen
broke and a certificate was issued. The result was
apparently a vindication of the quality of Mr Fulton’s
iron as he bought the machine as evidence - for $350
- and before long he and the contractor had won their
suit with the City of Boston.*

In fact this was not the first testing machine to be built

and used in Philadelphia. In the early 1830s the United
States Treasury had approached the Franklin Institute
of Pennsylvania to investigate explosions in boilers.
For this a machine was constructed of heavy oak tim-
bers on which hundreds of careful tests were made.®

The Franklin Institute machine was a one-off. Mr
Fulton's machine was the beginning of an industry.
With the publicity of the legal case, other pipe-manu-
facturers soon wanted testing machines for themselves.
The Scale Works found itself repeating and modifying
the original machine, ‘and in time [according to
Tatnall's account] every single pipe works in the United
States had been supplied’. In 1870 the Supervising
Inspector of Steam Engineering in the United States
invited Riehlé to build ten boiler-plate testing machines.
Up to that point Riehlé had followed the prototype in
making machines with substantial wooden frames. The
new contract called for the machines to be ‘all metal’.
After several years of experimenting with the use of
these machines, the government in 1877 made it com-
pulsory to test samples of all plate used in wrought
iron boilers. The market for testing machines began
to expand rapidly.

Riehlé Brothers exhibited their testing machines along
with their other manufactures at that showcase of
American and foreign industry, the Centennial Expo-
sition held in Philadelphia in 1876. About the same
time the firm was developing a universal testing ma-
chine to be pitched to the expanding iron and steel
industry. The great new machine was launched in
1880 and the industry centred on Pittsburgh proved
receptive. Reportedly, ‘every mill but one in that vast
and crowded region ordered a testing machine’.

The principal designer of Riehlé's testing machines
during the 1870s was the firm’s superintendent, Tinius
Olsen. ltis a measure of the strength of the market for
testing machines that Olsen set up his own testing
machine business in 1880 which within a decade ri-
valled Riehlé Brothers. Other firms in the United States
were also beginning to manufacture testing machines
about that time. With the growing emphasis on test-
ing machine manufacture, the opportunity arose for
Riehlé Brothers to sell the scale side of the business.
The firm became Riehlé Brothers Testing Machine Co.
in the early 1890s.

It was under this name that the firm mounted an ex-
tensive display at the World’s Columbian Exposition
held in Chicago in 1893. This no doubt only aided
the international recognition the firm had already
gained. In 1891 it was reported, for example, that
Riehlé’s Latest Improved Power Tortional Testing Ma-
chine had been supplied to the Russian and Brazilian
governments as well as various American firms.®
(Riehlé had begun to apply electric motors to their
machines in 1890.)
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In addition to firms and governments, universities were
also an increasing market for testing machines. As
Tatnall remarks, ‘Riehlé had had a large exhibit at the
Centennial Exposition in Philadelphia in 1876 which
had first shown testing machines to the world in gen-
eral and to the Universities in particular’. By the 1880s
universities were increasingly equipping engineering
laboratories, for which testing machines were an es-
sential component. Both the State College of Penn-
sylvania and Worcester University in Massachusetts had
purchased the tortional testing machine mentioned
above. So by 1900 when Robert Chapmen was look-
ing to equip an engineering laboratory at the Univer-
sity of Adelaide, Riehlé Brothers Testing Machine Co.
had an established track record.

In November 1900 Chapman had received a quota-
tion from Wm Adams & Co. Lid in Clarence Street,
Sydney, for the supply of a Riehlé testing machine and
accessories.” This was the basis of his request to the
finance committee. In September 1901 the Registrar
of the University received a letter from Clarke Padley
& Co. in Melbourne. They had heard that the Univer-
sity intended to obtain a materials testing machine and
wished ‘to bring under your notice the “Schencks”
Machines which have a high character’. They would
be glad to send an illustrated catalogue and quote
prices.® They were far too late in the running as the
order had been placed in May!® Adams & Co. wrote
in October informing Chapman that the testing ma-
chine and accesories were in the SS Redhill, expected
to arrive about the end of November.1°

In his letter to the finance committee, Chapman had
noted that ‘The machine is apparently liable to Cus-
toms duty, but I will make an effort to get it in free’.
With the machine arrived in December, the Registrar
wrote to the Collector of Customs about the matter of
duty. In January 1902 the Registrar received a dis-
couraging reply: ‘Referring to your letter dated the 20*
ult{im]o, I beg to inform you that the motor [sic] in
question is not a scientific instrument and cannot there-
fore be admitted as such. It is classed as machinery
liable to a duty of 25%’.** W.H. Bragg, the professor
of mathematics and physics (and in due course a Nobel
Prize-winner and President of the Royal Society of Lon-
don) wrote late in January to reassure the Registrar:'?

My dear Registrar

[ think that you can sign without hesitation the
declaration asked for by the Customs authorities. The
testing machine and motor are “intended for scientific
purposes” and “were specially imported for teaching
purposes”.

It is recognised all over the world that it is one of
the functions of a University to make scientific tests de-
manding skill and accuracy: to be a court of appeal in
such matters. If M Chapman carries out, with the aid of
the new instrument, a test for the Government or any

one else, the fact that you have signed this declaration
will not prevent the acceptance of a fee by the University
as a recompense for the expenditure of time and skilled
labour by one of its officers. If it did, neither the Univer-
sity nor any of its officers could ever accept a fee for a
chemical analysis, or a specific gravity test, or an electri-
cal or bacteriological or any other sort of test; since in all
these cases apparatus must be used, and the testing ma-
chine does not differ in any characteristic from such ap-
paratus, in spite of its being called a machine. Itis not a
machine at all, in the ordinary sense of the word, as it has
nothing to do with the manufacture or transportation of
goods: it is only a measuring instrument, and should be
classed with balances, burettes, reading microscopes,
potentiometers and the like.

Faithfully yours
WH Bragg

Bragg's argument had the desired effect. The Collec-
tor of Customs wrote to the Registrar in early February:
‘Referring to your further letter dated 29 January last
... I beg to inform you that I am now satisfied that this
meter testing machine is undoubtedly a scientific in-
strument, and as it is to be used for teaching purposes
only, I am prepared to allow it to come in duty free’.!3
It only remained for the testing machine to be set up
and put to work!

Robert Chapman went on to play a prominent role in
the engineering community in Australia. He was ap-
pointed professor of engineering in 1907, a post he
held - with a break as professor of mathematics and
mechanics, 1910-1919 - until his retirement in 1937.
Not only was he a foundation member and president
of the South Australian Institute of Engineers (founded
1913), but later served as president of the Institution of
Engineers, Australia. He played an active part in set-
ting up a standards laboratory in South Australia and
was a member of the Australian Commonwealth Engi-
neering Standards Association. He was knighted on
his retirement.?
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NEWS FROM AUSTRALIA'S NATIONAL MEASUREMENT LABORATORY
- A RETROSPECTIVE OF THE YEAR 2000

The CSIRO National Measurement Laboratory (NML) National Facility is the holder of Australia’s physical
standards of measurement and the source of traceability for calibration, testing and measurement services in
Australia. NMLs review of the year 2000 shows a busy program, balancing international and national responsi-

bilities.

Representing Australia’s measurement system in the international sphere continues to be a significant part of

NMI's role, with highlights as follows.

Appointment of the Director of NML to the
CIPM

Dr Barry Inglis, Director of the National Measurement
Laboratory, CSIRO, was elected to the International
Committee for Weights and Measures (CIPM) in July
2000. The CIPM is a committee of eminent scientists
and metrologists elected under the Convention of the
Metre to oversee the activities of the International Bu-
reau for Weights and Measures (BIPM), and it plays a
central role in setting the directions of international
metrology. Over the 125 year history of the Conven-
tion, only around 135 people have served on the CIPM
and appointees have included such notable scientists
such as G Ferraris, D Mendeleyev , A A Michelson, P
Zeeman , C Fabry, and L de Broglie. Dr Inglis is the
fourth Australian to be appointed, so Australia has had
an excellent record of representation at CIPM. While
the appointment is personal and reflects the merits of

the individual appointee, it is also a reflection on the
standing that Australian metrology maintains in the
international community.

NML - Australia’s representative in International
Metrology activities

As part of NMLs ongoing commitment to providing an
effective international interface for Australia’s meas-
urement activities, NML scientists represent Australia
at peak international meetings in the various specialist
metrology disciplines. Over the year 2000 senior sci-
entists from the National Measurement Laboratory
have represented Australia at meetings (including Work-
ing Group Meetings) of the CIPM Consultative Com-
mittees (CCs) for:

* Amount of Substance
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* Electricity and Magnetism

* Length

* Photometry and Radiometry
* Temperature

(NML experts also represent Australia on the CCs for
Acoustics, Ultrasound & Vibration; Mass; and Time &
Frequency, although these Committees did not meet

in 2000.)

These meetings provide regular opportunities for ex-
perts from the major National Metrology Institutes
{NMIs) around the world to join with the International
Bureau of Weights and Measures (BIPM) to discuss
relevant technical activities in each specialist metrol-
ogy area.

In addition, NML provides representation, through its
Director, at the annual Meeting of Directors of NMIls
convened by the Director of the BIPM in Paris, held in
February 2000, and the annual General Conference
on Weights and Measures (CGPM}), held in October
2000.

NML scientists regularly provide their expertise at in-
ternational technical meetings. Those held during 2000
include working group meetings of the International
Electrotechnical Committee (IEC), the International
Conference on Large High Voltage Electric Systems
(CIGRE), and the International Special Committee on
Radio Interference (CISPR), among others.

NML signs Global MRA

The National Measurement Laboratory joined 37 other
National Metrology Institutes (NMls) in signing a glo-
bal Mutual Recognition Arrangement (MRA) in meas-
urement, the ‘Mutual recognition of national measure-
ment standards and of calibration and measurement
certificates issued by national metrology institutes’ in
October 1999 at the BIPM in Paris. Having formally
established the document, over the year 2000 the BIPM
and NMIs including NML have been actively involved
in the next important phase of establishing the integ-
rity of the data that provide the technical basis for the
MRA. NML is playing a key role in this process for the
Asia-Pacific region, with the Director of NML, Dr Barry
Inglis, having been unanimously elected by the APMP
membership as the Chairman of the 'APMP MRA Ad-
visory Committee’. In this capacity, he attends meet-
ings of the Joint Committee of Regional Metrology Or-
ganisations and the BIPM (JCRB) to evaluate submis-
sions of technical data to support participation by NMls
in the global MRA. The JCRB met in February 2000 in
Washington and in October 2000 in Paris.

The National Measurement Laboratory proudly
hosts CPEM 2000, 14-19 May, 2000

The National Measurement Laboratory, CSIRO, hosted
the Conference on Precision Electromagnetic Meas-
urements (CPEM) in Sydney from 14-19 May 2000,
jointly organised with the Measurement Standards
Laboratory (MSL), New Zealand. CPEM is the fore-
most international conference series in electrical me-
trology and fundamental constants, and CPEM 2000
was the 21st conference in the CPEM series. This was
only the second CPEM conference to be held outside
North America and Europe and reflects recognition of
the growing importance of the Asia Pacific region to
world metrology.

CPEM 2000 was officially opened by the Hon. War-
ren Entsch, Parliamentary Secretary to the Minister for:
Industry, Science and Resources (ISR) of the Austral-
ian Government. NML, MSL and the Department of
Industry, Science & Resources were Principal Spon-
sors of the conference, and NATA and Standards Aus-
tralia were Major Sponsors. Australian sponsors also
included: the Metrology Society of Australia; the Joint
Accreditation System of Australia and New Zealand
(JAS-ANZ); the National Standards Commission;
TransGrid, Australia; Bellinger Instruments, Australia;
the Fluke Corporation, Australia; Oxford Instruments,
Australia; and Texas Instruments, Australia. The con-
ference included a comprehensive trade exhibition
showing the latest in technology, techniques and trade
publications.

The conference attracted 430 delegates from 43 coun-
tries. Of these, 67 were from Australia. In all, 329 tech-
nical papers were presented, covering progress in quan-
tum effect devices and applications, and research ad-
vances in the more traditional fields of electrical and
electromagnetic measurement from dc to millimetre
wave, automated instrumentation, calibration systems,
electromagnetic compatibility, lasers and
optoelectronics, optical metrology, and a large number
of papers on time and frequency. There were also re-
ports on fundamental constants and on developments
in the atomic based kilogram and other basic activi-
ties. International keynote speakers presented plenary
papers on basic advances in physics, metrology in as-
tronomy and developments in national standards and
international comparisons.

CPEM 2000 coincided almost to the day with the 125th
anniversary of the signing of the Convention du Métre,
which is the foundation for the harmonisation of inter-
national metrology. To commemorate this occasion,
Dr Terry Quinn, the Director of the BIPM, was invited
to present a plenary paper on the history and future of
the Convention du Métre and the BIPM. Members of
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CPEM 2000
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At the Opening of CPEM 2000: (background, L-to-R) Dr Terry Quinn, Director, BIPM; Dr Barry Inglis, Chair-
man, CPEM 2000, and Director, NML, CSIRO, Australia; (foreground, L-to-R) Prof Jean Kovalevsky, President,

CIPM; the Hon Warren Entsch, Parliamentary Secretary to the Minister for Industry, Science and Resources
(ISR), Australia.
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Attendees at the 16th APMP General Assembly, held in Thailand in November 2000. Seated on the central sofa,

from L to R, are the inaugural recipients of the APMP Award, Dr Jong-Chul Park of KRISS, Korea, Mr Trebor
Jdones of NML, Australia, and Dr Barry Inglis of NML, Australia.




No. 24, March 2001

The Australian Metrologist

the CIPM held a meeting on the anniversary day, 20
May, at Sydney Observatory and a number of CPEM
2000 delegates joined them for a luncheon to mark
the occasion. Henceforth, 20 May will be known as
“World Metrology Day”.

With the ever-increasing emphasis on global trading
and international trade agreements, the need for mu-
tual acceptance of national standards between econo-
mies and measurement traceability within economies
has never been greater. The global MRA was estab-
lished to address this situation. However, its success
depends on the development of more accurate and
more stable standards accessible either directly or in-
directly by all economies. This represents a special
challenge for NMIs and was reflected in CPEM 2000
through a special provision for ‘key comparisons’ and
a special category of support for participation by rep-
resentatives of developing economies, as well as the
scheduling of a special evening discussion session on
participation by NMIs in the global MRA.

(See photo previous page.)

Asia-Pacific Activities

Within the region, NML has played a strong role in the
Asia-Pacific Metrology Programme (APMP). Until No-
vember 1999, NML provided the Office of the Chair-
man and Secretariat for APMP, with Dr Barry Inglis,
Director of NML, being the APMP Chairman for the
period 1994-1999. Since November 1999, Dr Inglis
has been the Chairman of the APMP MRA Advisory
Committee, established to assist regional NMIs par-
ticipate in the global MRA. NML experts chair APMP
Technical Committees on Length (until November

2000) and Photometry & Radiometry.

At the 16th APMP General Assembly in Bangkok in
early November 2000, Mr Trebor Jones (retired from
NML, CSIRO) and Dr Barry Inglis each received an
APMP Award recognising their “prominent and long-
term contributions” to regional and international me-

trolegy. Mr Jones was the inaugural Regional Coordi-
nator of APMP in 1980.

NML continued a number of bi- and multilateral
projects with partner NMls from the Asia-Pacific re-
gion over the year 2000, to assist in the development
of their national standards of measurement. These
projects involved the National Metrology Institutes of:
Malaysia, the Philippines, Thailand, Vietnam, and In-
donesia. Funding was generously provided by the Aus-
tralian government’s Department of Industry, Science
and Resources (ISR), the Australian Agency for Inter-
national Development (AusAlD), the World Bank and
the Asia-Pacific Economic Cooperation (APEC). The
projects involve training attachments for staff from re-
cipient laboratories at NML and training visits by NML

staff, as well as bi- and multi-lateral measurement com-
parisons to evaluate capabilities.

In early December 2000, a 4-day workshop for quality
managers of NMIs was run by NATA and NML in Sin-
gapore. The workshop was funded by APEC and hos-
pitality was generously provided by the Singapore Pro-
ductivity and Standards Board.

{(See photo previous page)

Review of South African Standards and Con-
formance Infrastructure

Over the period March-December 2000, with NATA as
the primary coordinator, an Australian consortium in-
volving NML, NATA, and Standards Australia, joined
with South African consultants (Bentley West) to un-
dertake a review of the standards and conformance
infrastructure in South Africa.

Multi-lateral CMM Project with PTB, Germany,
and NRLM, Japan

Through a project funded by the Ministry of Interna-
tional Trade and Industry (MITI), Japan, NRLM (Ja-
pan), PTB {Germany) and NML (Australia) are col-
laborating in a project to develop a method for calibra-
tion of Coordinate Measuring Machines (CMM). The
project builds on earlier work by PTB and NPL (UK),
and aims to build a software simulation (Virtual CMM)
for calculation of uncertainties in CMM measurements.
In order to produce the simulation, many parameters
of CMM performance will need to be established by
physical measurement as well as theoretical analysis.
The project spans the period from 1999 to 2002, and
the output will be the basis for an international docu-
mentary standard to be promulgated through ISO/TC
213.

Time and Frequency Measurement in the Asia-
Pacific

The installation of NMIL-developed international time
comparison systems was completed at five national
standards laboratories in SE Asia (Thailand, Indone-
sia, the Philippines, Malaysia and Vietnam). The project
was funded by AusAID. The systems consist of an OEM
Global Positioning System (GPS) receiver, a PC run-
ning the LINUX operating system, and some additional
timing hardware. The major innovation of the system
lies in the software, and its ability to be maintained
and diagnosed remotely by NML. Ten systems are
presently in operation in the Australia/Asia-Pacific re-
gion.
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Reference Gas Mixtures

NML has received funding from ISR to establish a gravi-
metric and analytical facility for the production of ref-
erence gas mixtures for Australia’s natural gas indus-
try. The first phase of this project was completed in
mid-2000 with the purchase of a suite of equipment
for this purpose. In the second phase, the facility has
been made operational and the first reference mix-
tures will be produced before the middle of 2001. The
project is scheduled for completion in mid-2002. The
outcome for Australia will be the ability to provide le-
gal traceability to national standards for all measure-
ments of the composition of natural gas. This will pro-
vide a firm basis for both custody transfer of gas within
Australia and gas exports overseas. It is planned that
the facility’s ability to produce reference gas mixtures
will be extended to other areas in the future, including
standards for vehicle exhaust emissions, Greenhouse
gases and air quality monitoring.

Accreditation of NMLs Calibration Services

NML delivers its calibration services through 11 me-
trology discipline oriented ‘projects’ and the Melbourne
Branch. The discipline oriented projects are based in
Lindfield, Sydney. They are Standards for Mass &
Related Quantities, Optical Radiometry, Temperature,
Length, Power Systems Technology, Time & Fre-
quency, Resistance, Acoustics & Vibration, Low Fre-
quency, Radio Frequency & Microwave and Imped-
ance. The Melbourne Branch based at Clayton, Victo-
ria delivers services in the metrology areas of Pres-
sure, Dimensional & Engineering metrology, Electri-
cal (DC), Time & Frequency-and Electrical (Imped-
ance).

At present seven NML projects at Sydney, and two
areas of the Melbourne Branch have been accredited
by NATA to ISO Guide 25/ 1SO 17025. In addition the
Acoustics & Vibration and the Low Frequency projects,
and the Time & Frequency and Electrical (DC) areas
of Melbourne Branch have been assessed and recom-
mended for accreditation subject to a few conditions
being satisfied. The technical assessors for these as-
sessments were drawn from the national metrology or
equivalent laboratories of Canada, France, Germany,
Indonesia, Japan, New Zealand, Singapore, South
Africa, Chinese Taipei, USA, Switzerland, Sweden and
Korea. It is anticipated that the accreditation of NMIL's
calibration services will be completed by mid-2001.

Calibration Services for Australian industry

Within Australia, NML continued to provide a range
of services to the Australian measurement community.
Calibration services are provided to NATA-accredited
calibration laboratories, and directly to industry in cases

where services are unavailable through NATA-accred-
ited laboratories. [Year 2001 details are available from
Ms Darien Northcote (ph: (02) 9413 7180)].

Measurement Uncertainty Courses were run through-
out Australia to provide training and assistance in in-
terpreting the ISO Guide to the Expression of Uncer-
tainty in Measurement. Both one day and three day
courses are available. [Year 2001 details are avail-

able from Ms Jan Brett (ph: (03) 9545 29650]

NMLs Temperature Measurement Course, 9-11

October 2000

The biennial NML Temperature Measurement Course
was held from 9-11 October 2000 at the National
Measurement Laboratory. The course attracted 60
participants from Industry and the two major distribu-
tors of temperature measuring instrumentation as ex-
hibitors. The course provides an opportunity to gain
knowledge about general principles of measurement
as well as specific techniques in thermometry and is of
value to technicians, engineers, scientists and others
involved in or responsible for, work in which the meas-
urement of temperature is important.

NML to offer Measurement Training Courses to
Australia’s science and technology community

The National Measurement Laboratory is in the proc-
ess of formalising technical training courses in various
areas of metrology to meet the needs of Australian in-
dustry, research organisations and other interested
members of the science and technology community.
NMLs highly successful biennial Temperature Meas-
urement Course and Measurement Uncertainty Course
will be part of a suite of courses to be offered, both
domestically and within the Asia-Pacific region.

At this time, NML is seeking expressions of interest in
order to assist in the planning of relevant courses.
Please indicate whether you would be interested in
courses in any of the following areas and fax a copy of
this sheet to Mr Robin Bentley, Fax: +612 9413 7474.
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Temperature ( )
Uncertainty of Measurement ()

Electrical Measurements: Voltage, Resistance, Imped-
ance, etc ( )

High Voltage )

EMC and RF Quantities { )

AC/DC Transfer { )
Determination of Uncertainty in CMM

Measurements (
Length & Dimensional Metrology (
Time & Frequency (
Mass, Force, Pressure, Density, etc  (
Phetometry & Radiometry (
Acoustics and Vibration (
Ultrasound (
Other (please indicate below) (

Please attach details of specific requirements
and/or other comments.

For more information, please contact Mr Robin Bent-
ley (Ph: +612 9413 7764; Fax: +612 9413 7474, E-

mail: robin@tip.csiro.au).

For more information about the National Measurement
Laboratory, please contact Mrs Maggie Goodwin, Fax:
+61 29413 7383, E-mail: mgoodwin@tip.csiro.au.

Answers to DEEP THOUGHTS (from page 5)

Uk Lo
VvYm O OO

Video Based Co-ordinate Measuring Systems
' Whether your parts are highly complex or fairly
simple you can expect fast, accurate & reliable
measuring results with all RAM OPTICAL
INSTRUMENTATION systems. From the OMISS
MINI to the OMISS HIl. The Video CMM will start
to pay for itself the day it is instalied.

Available from:

TESTEQUIP 2000 P/L
Ph: 03 9748 8547 @
Fax: 03 9748 8086

Email: te2@ozemail.com.au
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METROLOGY SOCIETY OF AUSTRALIA
AWARD 2001

The Metrology Society of Australia Award recognises achievement and excellence in Australian
metrology and the contribution metrologists make to the Australian community. Metrology is the
science of measurement. Membership of the MSA includes scientists, engineers and technicians
working in government and industry from all fields of measurement in Australia and overseas.

The MSA Award is presented biennially at the MSA conference dinner. In 2001 this will take place
in Broadbeach, Qld, 3™ October.

Nominations are now invited for this award. Only members of the Metrology Society of Australia
are eligible. Members may self nominate or nominate another member.

The award is for work completed, or that has gained scientific or industrial recognition, in the past
five years and which has contributed to the Australian economy. The work must fall into one or
more of the following categories:

Basic research: Original research directed towards the significant improvement of fundamental
measurements, the accuracy of derived units or fundamental constants. Solutions to difficult
measurement problems, work that has fundamental importance to the development of measurement
the application of new or existing science and mathematics to new measurement applications,
including the development of new instruments, techniques or methods for reducing uncertainty.

2

Development: The development of new instruments, measuring techniques or systems for
Australian industry, including the design of prototypes, testing, characterisation and product
manufacturing. For example, the development of a new thermometer or an in-line automatic
inspection system.

Application to industry: The use of new or improved measurement science and technology in
Australian industry to increase quality, productivity and competitiveness. For example, the use of
new sensors to control production processes or the application of statistics for scheduling
recalibration systems.

Selection Process

The Award judges will be a sub-committee of the MSA National Management Committee. The
judges will use criteria such as; degree of innovation, significance of the work, potential or real cost
savings, stage of development, potential for application in other fields or industries; quality of the
supporting material and testimonial evidence supplied.

The Award judges are bound by confidentiality agreements, ensuring complete confidentiality of
submitted material.
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The Metrology Society of Australia Award 2001

To nominate, please fill in the entry form below and send it and the submission to:

The Secretary

Metrology Society of Australia
PO Box 218

Lindfield NSW 2070

The closing date for entries 1s 1 September 2001

INOMUNMEE: oottt iirt ittt ettt itrtitttettetastenaseassssassnessonnssnsssonsontssorensons
L N0 L0 D g
Telephome: oo i i e et e et et bs e st e a s ea s

35 14 Y 1

........................................................................................................................
------------------------------------------------------------------------------------------------------------------------
........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

NOmMINAted DY:  coviriiiiiiiiiiiiiiiiiiriiitiiettineeeietaenanetieatsssenmosanntesensesocassssasantcrsansonacnes
If not self nomination, please provide contact information below.

........................................................................................................................

Signed:
Date:

Do you wish the submitted material to remain confidential? Y/N
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The Australian Metrologist is published four times per year by the
Metrology Society of Australia Inc., an Association representing the inter-
ests of metrologists of all disciplines throughout Australia. Membership is
available to all appropriately qualified and experienced individuals. As-
sociate membership is also available.

Membership Enquiries .
Contact either your State Coordinators or the Secretary, Dr. Laurie
Besley on {02) 9413 7770 or fax (02} 9413 7202, e-mail address

laurieb@tip.csiro.au  or write to:

The Secretary, Metrology Society of Australia
¢/o CSIRO National Measurement Laboratory
PO Box 218

LINDFIELD NSW 2070

The MSA website address is www.metrology.asn.au
Webmaster: Mark Thomas (03) 9244 4042 (wk)

Membership Fees

Fellows $45 Joining Fee

$45 Annual Subscription
Members $40 Joining Fee

$40 Annual Subscription
Associates $35 Joining Fee

$35 Annual Subscription

Contributions
Articles, news, papers and letters, either via e-mail, disk or hard copy,
should be sent to:

The Editor

The Australian Metrologist

11 Richland Road

NEWTON SA 5074

Phone: (08) 8365 2451

Fax: by arrangement only

E-mail: mauriech@ozemail.com.au

The deadline for the next issue is 16th May 2001.

Sponsorship/Advertising

Would you or your company be interested in sponsoring a future issue of
The Australian Metrologist? [f you are a Member or your company is in
the metrology business, a contribution of $400 permits the sponsor to
include a relevant insert (up to A4 in size} in the mail-out. If you wish to
place an advertisement in TAM, contact the Editor for current pricing.

Positions Wanted/Vacant

Need a Position?

Wirite or e-mail the Editor with your details including years of experience
and qualifications. This service is offered free of charge.

Need a Metrologist?
If you have a position vacant, write or e-mail the Editor with the details.

A charge of $20 for up to 10 lines applies. (The circulation may be small

but it is well targeted.)
The deadline for positions wanted/vacant is as above.

Letters to the Editor
Letters should normally be limited to about 200 words. Writers will be
contacted if significant editorial changes are considered necessary.

Editorial Policy

The Editor welcomes all material relevant to the practice of Metrology.
Non-original material submitted must identify the source and contact
details of the author and publisher. The editor reserves the right to refuse
material that may compromise the Metrology Society of Australia. Con-
tributors may be contacted regarding verification of material.

Opinions expressed in The Australian Metrologist do not necessarily rep-
resent those of the Metrology Society of Australia. Materialin this journal
is ©Metrology Society of Australia Inc. but may be reproduced with prior

approval of the Editor.

Management Committee

President Dr dim Gardner {02) 9413 7323
CSIRO (NML)

Vice-president Dr [lya Budovsky (02) 9413 7201
CSIRO (NML)

Secretary Dr Laurie Besley (02) 9413 7770
CSIRO (NML)

Treasurer Ms Marian Haire (02) 9888 3922
Nat. Standards Commission

Members Mr Barry Deeth (02) 9562 2778
ADI NSW

" Mr Frederick Emms (02) 9742 8724

Telstra
Mr Tony Jackson (02) 4724 4984
Workcover NSW

Mr Patrick McErlain {02) 9869 3310

Agility Measurement Services

Mr Jim Miles (02) 9760 6575

TAFE Commission

Mr Brian Phillips (07) 3372 0430

Weigh-Tech Qld Pty Ltd

Ms Mary Ryan (02) 9736 8217

NATA

Mr Jeffrey Tapping (08) 8363 3602
National Liaison Officer

Jim Miles (02) 9760 6575
Marketing Horst Sieker (03) 9295 8700

State Contacts

NSW Mr Brian Pritchard (02) 9413 7732 (wk)
CSIRO National Measurement Laboratory
PO Box 218
Lindfield NSW 2070
Fax (wk) (02) 9413 7202
e-mail Brian.Pritchard@tip.csiro.au
NT Bill Deusien {089) 413 382
12 Dwyer Court
Driver NT 0830
Fax: {089) 411 951
Qld Mr Brian Phillips {07) 3372 0430({wk)
Weigh-Tech QId Pty Ltd
e-mail bztphil@technet2000.com.au
SA Mr Jeffrey Tapping (08) 8363 3602
102A Phillis St
Maylands SA 5069
Fax (08) 8362 1240
e-mail tapping@ozemail.com.au
Tas Mr Phil Wilde {03) 6324 4613 (wk)
ACL Bearing Company
PO Box 1088
Launceston Tas 7250
Fax: (03) 6326 6600
e-mail phil_wilde@acl.com.au
Vic Mr Mark Thomas (03) 9244 4042 (wk)

10 Wilton Close
Wyndhamvale Vic 3024

Fax (wk) (03) 9244 4004
e-mail mthomas@netspace.net.au
WA Ms Tegan Lord (08) 9478 5244 (h)

6 Myago Court

South Guidford WA 6055 (home)

ADI Test & Cal Laboratory

Fax: (08) 9478 5284

e-mail lordt@sg.adisys.com.au

Editor: Maurie Hooper
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