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ETATS-UNIS D’AMERIQUE

BULK MATERIAL WEIGHING APPLICATIONS
and PROBLEM SOLVING ~

by Daniel J. COCKRELL
President, Weighing and Control Services Inc.
Tampa, Florida, USA

SUMMARY — In all automatic weighing operations of bulk material the effective result
depends to a great extent on the installation and loading conditions. The following paper is
practically an illustrated course on belt weighing including principles, accuracy and choice
of systems according to application as well as the precautions to take at installation and
maintenance. The author considers that if all precautions are taken accuracies of = 0.125 %
or better can nowadays be reached.

RESUME — Dans toutes les formes de pesage automatique des produits en vrac le résultat
final dépend largement des conditions d’installation et de chargement. L'article suivant
constitue en quelque sorte un cours illustré de pesage sur bande comprenant les principes,
lexactitude, le choix de systémes en fonction de I'application ainsi que les précautions &
prendre lors de linstallation et de la maintenance. L'auteur considére que si toutes les pre-
cautions sont prises, il est maintenant possible d'atteindre une exactitude de = 0,125 % ou
mieux.

Introduction

Industry in the United States has begun to take a much closer look at the weights
produced for bulk materials received and stockpiled, materials used in process,
and bulk materials shipped. As an example, the coal-fired power generation industry
now needs to know, with accuracy, the amount of coal « as received » and « as fired »
in order to determine inventory, and in order to be able to substantiate fuel adjustment
charges to its consumers and to State Public Service Commissions.

The cost of bulk raw materials continues to climb, and the price delivered to the
plant continues to rise because of increased freight rates. Thus, the need for greater
accuracy in measurement of these bulk materials. The word most commonly used
today to cover this subject is « accountability ».

In recent years, industry has been following a trend toward automation which
has brought about an increase in the use of continuous, automatic processes. In the
automatic process, the delays and discontinuities inherent in the batch weighing of
bulk materials have been found to be undesirable, and this has led to an increase
in the use of continuous weighing conveyor belt scales for bulk material weighing.

Conveyor belt scales are most desirable for industries handling bulk materials,
because they require a small amount of space, they are relatively inexpensive, and
they permit flow of material without interruption. As industry has increased its use
of these products, however, it has often followed the practice of hanging a belt
scale on a conveyor as an add-on, essentially after the rest of the material handling

* presented at the OIML Seminar on Testing of Bulk Weighing Installations, Paris 22-25 April 1985.
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system has already been designed and, in most instances, installed. This course of
action forces the weighing system components into available space, without regard
for the effect on its weighing performance.

This common practice of dealing with conveyor belt scales as an afterthought
when designing a material handling system, results in the acquisition of a conveying
system that incidentally weighs — with questionably accuracy, rather than a weighing
system that incidentally conveys — while producing close accuracy.

The performance and reputation of belt scales continues to be questionable and
has created apprehension on the part of many users because the actual in-plant
performance does not always measure up to the guarantees of the manufacturer or
to the expectations of the purchaser. As a result, many belt scales are being used
only to produce rough estimates or approximations of material received or used in
process, or are no longer used at all in the accountability functions of the plant. In
the majority of cases, these disappointing performances could be eliminated if the
basic concepts of in-transit weighing were adhered to in the application, installation,

and start-up of the equipment, followed by a program of planned maintenance perform-
ed by qualified technicians.

To obtain an in-transit weighing system that will produce close accuracy and
to eliminate or minimize the problems associated with any system, it is first necessary
to understand the major components of a belt conveyor scale system — how the
system operates and what parts of the weighing and conveying process are potential
sources of trouble.

Major components of a belt conveyor scale system

The basic components of a belt conveyor scale are shown in Figure 1. Their
functions are as follows :

— The scale carriage (scale suspension) transmits the forces resulting from
the belt load and directs those forces to the load sensor(s).

— The load sensor(s) transduces the load force to a form acceptable to the
mass totalizer.

— The belt travel (speed) pickup contacts the belt and transmits belt travel
(speed) to the speed sensor.

— The belt travel (speed) sensor transduces the belt travel (speed) to a
form acceptable to the mass totalizer.

—— The mass totalizer (integrator) computes the total mass which has passed
over the belt conveyor scale and provides for indicating and recording that
value. Typically, the mass totalizer will also provide a mass flow rate indication.

Various designs and technology can be applied to the components of a belt
conveyor scale, but basic design considerations are applicable to all.

Belt Load

Carriage
Scale Suspension

Load Sensor

Belt Travel
(Speed)

- Belt Travel
{Speed) Pickup

Mass Totalizer

Belt Travel

{Speed) Sensor

FIGURE 1
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Scale Carriage

The scale carriage must transmit the forces resulting from material on the
conveyor belt to the load sensor without adding any extraneous forces. It is important
that no forces originating from belt travel or belt side travel be converted to a force
on the load sensor.

Figure 2 is a sketch of a single weigh idler showing forces-in two dimensions.
The force F actually is sensed by the idler, but the scale carriage must transmit only
force V to the load sensor. Force H, (as well as another force H vertical to the
plane of the figure) must not be changed to a force acting on the load cell as
a false representation of force V.

WEIGH SPAN

LOAD

AV 40 N
f — BELT

IDLER

FIGURE 2

In general, to accomplish this function, the scale carriage must fulfill the follow-
ing criteria :
rigidity, minimal deflection
torsional stability
elimination of the effects of lateral forces
minimize effects of off center belt loading

alignment provisions

maximize “belt load portion on sensor
minimize horizontal surface area for dirt collection
unit construction for easy installation

1

2

3

4

5

6. minimize tare weight portion on sensor
7

8

9

0. frictionless pivot points or fulcrums
1

10.
1 provisions to accept high temporary overloads without calibration shifts

Several common carriage designs are shown schematically in Figure 3.
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FIGURE 3

Load Sensor

The load sensor(s) receives the force transmitted by the scale carriage and
converts the force to a signal usable by the mass totalizer (integrator).

Several means of load sensing have been used in belt conveyor weighing, includ-
ing mass balance, force balance using buoyance of a displacement float, pneumatic
or hydraulic force balance, magnetic force balance, and deflection or spring type
transducers which include both strain gauge load cells and LVDT (linear variable
differential transformer) load cells.

Each of the above techniques has certain advantages and disadvantages. One
important factor for belt conveyor weighing is minimum deflection from no load
to full load. Strain gauge load sensors typically have less than .003 inch (.08 mm)
deflection as used in conveyor scales and are the most commonly used load sensors.
Another important factor is temperature stability. Since most belt conveyor scales
are installed outdoors, the load sensor must be able to operate over a wide temperature
range without appreciable zero-drift and error due to temperature. Here, again, strain
gauge load cells have an advantage over some other types of load sensors.

Belt Speed (Belt Travel) Sensors

Belt speed or belt travel sensing (displacement) is equally important to the
accurate measurement of load in the computation of total mass passed over a belt
conveyor scale. A one percent error in conveyor speed (travel) measurement will
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produce a one percent error in the totalized value just as surely as a one percent
error in load sensing.

Errors in the accurate measurement of belt travel for belt conveyor weighing
can occur from a variety of sources :
1. Slip between the belt travel pickup and the conveyor belt.
2. Belt travel pickup axis not at exactly 90° to the direction of belt travel
(narrow wheel type pick-ups).
3. Belt speed varies within the conveyor as a function of tension.
4. Inaccuracies within the speed sensor (speed transducer).

The function of the belt travel pickup is to provide a rotary motion suitable for
the belt travel sensor and representative of the actual conveyor belt travel at the
load sensing location. Due to changes in belt tensions, differences along the conveyor
of 0.3 to 0.5 % have been observed. For this reason, it is preferable that the belt
travel pickup be mounted near the scale location. Note that the return portion of
the conveyor does not conform to this definition of « near the scale location ».

Some of the most common forms of belt travel (speed) pickup are as follows :

1. The tail pulley.

2. A pickup mounted to ride against the underside of the load carrying portion

of the conveyor.

3. A roller mounted to ride against the clean surface of the return portion of

the conveyor.

4. A conveyor idler modified to provide speed sensing.

Table 1 provides a summary of some of the advantages and disadvantages for
each system.

TABLE 1 — FOBRMS OF BELT TRAVEL PICKUP

Advantages Disadvantages
Tail Pulley 1. Large angle of wrap. Low 1. If scale is at high tension
slip. compared to tail pulley,

belt speed will be some-

2. Large diameter - not nor- what higher in scale area.

mally affected by material
buildup, small effect from
belt thickness variations.

Underside of Load 1. Can be mounted near the 1. Very small portion of
Carrying Portion scale location to avoid wrap, has high potential
of Conveyor speed errors due to ten- for slip.

i h .
sion changes 2. Often a narrow pulley

which can easily be ins-
talled with an axis not at
90° to belt travel.

Roller Mounted to 1. Usually a full width roller 1. Has even more tension
Clean Side of which can readily be ins- variation than tail pulley
Return Portion talled at 90° to belt travel. location.
of Conveyor 2. If an extra pulley is ins- 2. Requires installation of

talled, adequate angle of special roller or rollers.

wrap can be provided.
3. Smaller diameter is af-
fected by belt thickness

variations.
Modified Conveyor 1. Can be mounted at the 1. Very small angle of wrap,
idler scale location to avoid has high potential for slip.

speed error due to ten-

sion changes. 2. Requires special idler.
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Belt Travel Sensors

Devices used for sensing belt travel have included d-c generators, a-c generators,
mechanical belt or chain drives for mechanical integrators, photo-optical segmented
disks, and electromagnetic pulse generators. These devices transduce the belt
travel to a signal suitable for the mass totalizer.

With the advent of microprocessors, it has become more appropriate to use
a device which provides a pulse for each unit length of belt, as described in the
section on mass totalizers.

Mass Totalizers (Integrators)

Outputs from the belt travel (speed) sensor and from the load sensor are
combined in the integrator to produce a running total of material passed over the
belt conveyor scale. (Both mechanical and electronic integration have been used).
Mathematically, there are two classes of integrators which will be referred to as
a weight integrator and a rate integrator.

The weight integrator senses load and belt travel. The device then computes the
total weight according to the equation :

Wy = fQdx

W =Total weight
@ = Weight of material per unit length of belt
dx = Infinitesmal length element of the belt

In the newer digital totalizers, the equation is more correctly stated :
i
Wi = 3 QL
0]

W = Total weight
Q; = Weight on scale at instant i
L = Unit length of belt as utilized by integrator

The rate integrator multiplies the load by the belt speed to get a weight per
unit time signal, then integrates :

WT :fQth

Wy = Total weight
Q = Weight per unit length
v = Belt speed

To provide accurate total weight and convenient operation, the integrator should
contain such features as:

1. Stability of gain and zero over the operating temperature range, typically
—10°C to 40°C or 15°F to 115°F. Change across the range should be less
than the accuracy statement.

2. Ability to integrate both plus and minus for accurate zeroing.
Belt speed compensation.

4. Convenience of operator use for calibration.
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5. High resolution for calibration.

Non-interacting zero and span adjustments.

Digital systems are available with no screwdriver adjustments, only keyboard
inputs.

Compatability with instrumentation and control.

Auto zeroing capability.

For low accuracy installations, a low load cutout may be convenient.

o

© ® N

Most present-day conveyor scales use some form of electronic integrator. They
are divided into three categories :

1. Analog mathematics.
2. Frequency counting mathematics.
3. Microprocessor mathematics.

All the components described must function accurately with minimal error for
a belt conveyor scale system to perform accurately.

Weighing accuracy

It is important to establish a clear definition of weighing accuracy for belt
conveyor scales. Consider the meaning of accuracy as it applies to a platform, truck
or hopper scale. The scale is checked for accuracy against a traceable standard
weight. For smaller capacities, the weights may be used to full capacity. For larger
capacities, a substitution test may be used where standard weights are applied, then
removed and material added to that same percent of capacity. In either case, notice
the presence of traceable standards of mass which are applied to the scale.

In the case of the belt conveyor scale, this procedure carfhot be followed. It is
certainly possible to apply traceable weights to the belt conveyor scale, but the
procedure has little meaning. The actual mass as seen by the conveyor scale in
operation is affected by the conditions of the conveyor belt, as well as by the actual
mass passing over the scale. As a result, the only way to test the accuracy of the
conveyor scale is to compare the weight of material weighed over the belt conveyor
scale to a reference static scale. This immediately raises several other questions :

1. How much mass should be collected ?

2. How accurate is the reference scale ?

3. What if it isn’t possible to collect the material ?

National Bureau of Standards Handbook 44 contains a section covering conveyor
scales. Paragraph N2 defines the minimum mass to be collected as « not less than »:

{a) 10 minutes duration,

(b) 3 circuits (revolutions) of the belt, and

(c) 500 significant figures on the master weight totalizer.

In addition to defining the minimum mass to be collected, Handbook 44 also

requires it be collected at a flow rate between 50 and 100 percent of rated capacity
and that a defined zero load test be run prior to the material test.

The rationale for these requirements is based on the properties of a belt conveyor
scale. The ten minutes duration is an acknowledgement that the mass measurement
in the conveyor scale contains appreciable amounts of process noise and it is
necessary to average this noisy signal over some period of time.

Three circuits of the belt is an acknowledgement that the conveyor belting is
not perfectly uniform. Some sections of the conveyor belting will be heavier than
others. The best test is one in which the test includes an exact unit number of
revolutions of the belt.
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The requirement for a minimum of 500 significant figures on the master weight
totalizer is to provide a minimum resolution of 1 part in 500 in the conveyor scale
reading.

These requirements can, in some cases, result in a different quantity of material.
For example, a conveyor scale operating at 5000 tons per hour will yield 833 tons
in 10 minutes. If loaded into 100 ton rail cars this is a minimum of 9 cars. This, in
turn, requires 9 gross weights and 9 tare weights, each with some error, to establish
the reference weight against which the conveyor scale is to be calibrated. It is always
important to verify the accuracy of the reference scale prior to any calibration of the
conveyor scale.

Accuracy for a conveyor scale is then calculated by :

Reference Scale Value — Conveyor Scale Value

Reference Scale Value

A WEIGHED MATERIAL LOAD TEST IS THE ONLY WAY TO ESTABLISH TRACEABLE
ACCURACY ON A BELT CONVEYOR SCALE.

Other types of tests (referred to as simulated tests) are often used with
conveyor scales, such as test chains applied to the carrying surface of the belt,
known weights applied to the conveyor scale, or shunt resistors of known value
applied to the strain gauge bridge. None of these simulated tests can establish
accuracy. In some cases, they may be useful in determining repeatability and stability
of the scale electronics.

Often, a simulated calibration test is the only reasonable way to calibrate a
belt scale. It may be very difficult in some material handling systems to isolate a
sample which can be taken to a certified static scale, especially a sample of large
size. The location of the nearest certified track or truck scale could also be a con-
siderable distance away, making it very costly and time consuming to run a material
test. One solution is to install a certifiable test weigh bin as part of your material
handling system.

Regardless of your installation, it is important to keep in mind what factors
contribute to accuracy in a belt scale system and that, because of the dynamic effecis
of weighing in-motion, a weighed material test is the only way to verify system
accuracy as opposed to repeatability.

Electro-mechanical belt scales

The previous discussion has outlined the basic theory of operation, design
considerations and concept of weighing accuracy as generally applicable to all types
of belt conveyor scales. The three basic types of belt conveyor scales encountered
in the field are nuclear, mechanical and electro-mechanical.

Nuclear scales are somewhat unique and have special application considerations.
Mechanical scales are representative of older technology and their usage is very
limited. Electro-mechanical scales are by far the most widely used type today. Often
referred to as electronic belt conveyor scales because data is transmitted and
processed electronically, electro-mechanical scales still must mechanically interface
with the conveyor itself to measure the mass load on the belt.

Though we refer to an electro-mechanical belt conveyor scale as a type, there
is still a great deal of diversity between various electro-mechanical belt conveyor
scales on the market. The different manufacturers take varying approaches to the
design of the components that comprise their system. Even a single manufacturer
may have significant differences between models in their line, varying in capabilities
and features. This is evident in all four components that make up a belt conveyor
scale system : carriage, load sensor, belt travel (speed) sensor and integrator.
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Carriages, for instance, come in a wide variety of designs, but all generally
traceable to the three basic types described earlier in Figure 3. The only generalization
that can be made about carriages is that the longer multi-idler versions are usually
associated with higher performance systems while single-idler carriages are widely
used for most general in-plant control and monitoring applications.

The load sensors used on electro-mechanical scales are electronic transducers,
usually either LVDT's or strain gauge load cells, the latter being most widely used.

Speed sensors all generate an electronic signal but vary considerably in their
design and the point at which a given manufacturer usually applies them. Almost all
variations discussed earlier in Table 1 are used by one manufacturer or another.

Finally, integrator/totalizers are electronic but can vary considerably in their
design, features and specifications. Both analog and digital designs are offered in
the marketplace. Those designs offering the most current technology are micro-
processor-based digital units with software that provides simpler calibration and self-

diagnostics.

In summary, even among the broadly used electro-mechanical scale type, a wide
selection of product designs and features are offered. Each manufacturer will have an
argument supporting their own particular design and methods.

Selecting a belt conveyor scale

The process of selecting a belt scale that is best for any given situation should
take into consideration all of the following: {1} intended use, (2) accuracy, {3) belt
scale design, (4) conveyor, and (5) calibration. The following is a discussion on
each of these points.

1. Intended Use

It is generally agreed that people purchase a belt scale for three distinct uses.
They are :

a. Fee or custody transfer application. Typically, these scales require accuracies
within 1/4 % and require a regulatory agency approval.

b. Process management or control application. These scales are used in process
plants to monitor costs, production rates, and blending of material. The ac-
curacy levels desired range between * 1/4 % and = 1 %, depending on
the situation. Belt conveyor scales rated for *= 1/2 % accuracy are most
common for these applications. Typically, they do not require agency approval.

c. Process monitor application. These scales are used in process plants to get
an alarm when potentially costly or harmful situation exists, such as too much
feed to a crusher. The accuracy levels range between * 1/2 % and * 3 %,
depending on the situation. Often repeatability is of equal concern as actual
weighing accuracy.

2. Accuracy

The accuracy statements printed on the sales literature of each company making
belt conveyor scales are different. Some state the accuracy of the instruments and
not the complete system. Others give a repeatability statement, meaning simply
that it will repeat within certain limits when checked against simulated tests.
Still others state that on the installed system, over a specified operating range,
the belt conveyor scale system will weigh to a certain accuracy. To a person
concerned with weighing, only this latter statement has meaning.
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Regulatory agencies such as the Weighing and Inspection Bureaus, require a scale
to perform as follows :

The scale’'s accuracy must be = 1/4 of 1 percent maximum error of totalized
weight when the scale is operated over a range of 50 to 100 percent of
designed capacity.

Governmental agencies, such as State Departments of Weights and Measures, use
National Bureau of Standards, Handbook 44. This requires a scale to perform as
follows :

The scale’s accuracy must be = 1/2 of 1 percent maximum error of totalized
weight when the scale is operated over a range of 50 to 100 percent of
designed capacity.

Note that either type of agency requires material tests to establish the accuracy
of a belt scale. Additional criteria are applicable to how the tests are run.

Belt Conveyor Scale Design

The belt conveyor scale, as received from the manufacturer, has three major
components ; namely, the electronics, the speed sensor and the carriage assembly
(which includes the load sensor). The following are things to consider :

a. Electronics — Is it current state-of-the-art ? Is the sum of errors (linearity
and temperature stability) considerably less than the system accuracy requir-
ed ? In other words, the error of the electronics must be small compared to
the system accuracy. Do the electronics feature automatic span and zero
calibration ? Can the electronics assist in diagnosing and displaying error or
operating problems ? Are proper outputs and displays available ? Are output
signals isolated ?

b. Carriage Design — Here, two basic designs exist: (1) pivoted type, and (2)
full floating platform (refer to Figure 3). The following is a comparison to the
two designs :

(1) Pivoted Design — In the pivoted design, the weight applied to the weigh
idler(s) results in the torque about the pivot. This torque is measured by
the load cell. The torque and weight will have a linear and stable
relationship as long as the pivot is perfect. Pivots made from knife edges
and ball bearings develop flat spots with time making them far from a
perfect pivot. The result is weighing errors of measurable size.

(2) Full-Floating Design — In this design, there are 4 load cells to suspend
the carriage and sense the weight. No pivots and no torques — only
check rods to hold the weighing platform in place. This is the same
principle used in accurate static scales.

For high accuracy weighing microprocessor-based electronics and a full-
floating design carriage have proven to be extremely accurate and reliable.

Conveyor Design

Review the following « Application » section for conveyor considerations. Remember
that for the high accuracy, all suggestions of that section must be addressed.

Calibration

The calibration of a belt scale is completely different from a static scale simply
because it is a dymamic scale, the material is moving. To calibrate a belt scale
involves using a simulated load for initial calibration and followed by a material
test. Subsequent calibration checks are normally done with simulated loads.
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Application considerations

Assuming you have selected good scale hardware, the application and installation
of your belt conveyor scale now becomes all-important in determining how accurately
your belt conveyor scale system will perform.

In applying belt conveyor scales one must always consider -external influences
originating from the material handling system and belt conveyor. Regardiess of stated
accuracies, these two factors will determine the overall long-term and short-term
accuracy you may expect. The guidelines on the last pages of this paper should be
adhered to in order to optimize belt scale performance and weighing accuracy.

The application criteria we have recommended simply cannot be followed on
every conveyor. On some installations you have to make a few compromises. On
typical process monitoring and control applications, the effect on weighing accuracy
may not be of great concern. On certified weighing installations, all criteria must
be considered important.

Assuming you have selected good belt conveyor scale hardware and applied it
in compliance with these guidelines, you should now have an installation that
performs reliably and provides the weighing accuracy you expected. On-going per-
formance is, of course, dependent on continuing maintenance.

Continuing maintenance

Inspection of Belt Conveyor Scale Area

Belt Conveyor Scales may be expected to operate satisfactorily and hold
calibration for weeks with a minimum of maintenance ; however, if the user wants the
full benefit of his belt conveyor scale, maintenance of the conveyor system and belt
conveyor scale area should get adequate attention. One of the major problems is
lack of good house-keeping. Keeping the belt conveyor scale area clean should be
primary consideration, particularly in applications where excessive spillage occurs.
The cause of spillage should be investigated and eliminated where possible.

Periodic checking of the weight and speed sensor should be made to see
that they are free of material which might impair their performances. Build up on
the bend pulley should be kept to a minimum and stabilized. Material build up on
the suspension should normally be removed, but in some cases the scale should be
rezeroed with material build up left on the suspension, if build up is a normal
occurrance. Usually, this build up will reach a certain point and stop. Care should
be taken that build up does not interfere with the sensor deflection under load.

With digital electronics, recalibration is not required due to electronic shifts,
but more likely due to mechanical misalignment of the weight sensor.

I+ must be borne in mind that most belt conveyor scale systems are exposed
to weather, overloading, etc. Apart from housekeeping, alignment of the troughing
rollers should be regularly checked. Normal wear may cause misalignment, but so
can the settling of foundations. Proper functioning of the gravity-type takeup should

be checked regularly.
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Periodic Calibration

Frequent zero calibrations may be impractical, although it is recommended to do
a daily zero calibration or empty balance. A change in zero balance can be expected
over a long period of time due to material buildup on the carriage. Zero calibration
should only be performed by making a whole number of revolutions. Only if whole
number of revolutions are used for zero calibration will the belt weight variance be
compensated for. Zero shifts in the order of 0.1 to 0.2 % of full scale normally are
the result of major weather changes, material buildup on the weighbridge, belt
tracking, etc. Zero shifts of a larger magnitude normally are belt conveyor related
and should be corrected prior to zero calibration. Most belt conveyor scale weighing
errors result from improper zero calibration and lack of understanding of factors
causing zero calibration shifts or errors.

Belt conveyor scale systems may need regular zero calibrations ; however, their
calibration curve (span) will not change. When a span calibration check reveals a
deviation from the span reference constant, its cause is most probably in the mechan-
ical parts of the belt conveyor system. The only way to obtain an accurate span
setting is to conduct a material test. Following a material test, a span calibration
factor will be applied to one or more simulated span calibration methods for sub-
sequent span checks. No simulated test is known which is equivalent to a material
test. Quite often, a material test is not possible and span calibration can only be
performed by using a simulated test, where the live load is replaced by using a
test chain, test weight, or electronic span.

Accurate record keeping is an important step in any maintenance and calibration
program. Without records, severe misalignment and errors due to required machanical
maintenance may go undetected for a lengthy period of time. Accurate history would
reveal a problem of this nature during required routine calibrations.

Adherence to this set of standards for the application, installation, and maintenance
will solve the majority of problems encountered by industry with in-transit weighing
systems.

In conclusion, | would stress that if care has been taken with application and
installation of the weighing equipment, the majority of problems encountered are
attributable to operating factors within the plant which are inconsistent with the
design of the scale, i.e., unsatisfactory feed of material, incorrect rate of flow, and
changes in conveyor belt speed or maximum operating capacity. When using a static
scale with a maximum capacity of, say, 50 pounds, it is quite obvious that it would
not be possible to obtain an accurate weight for an article weighing 75 pounds. This
is frequently overiooked when utilizing in-transit weighing devices, and the equipment
is ordered to specifications which may, in fact, be considerably different from the
actual operating conditions which exist in the plant. Obviously, these differences are
compounded because of the dynamics inherent in the system. Close attention should
be given to supplying accurate operating information to the manufacturer of the
weighing device. If significant changes are made in the underlying operating limits,
the scale should be changed (rerated) accordingly.

More and more often, today, management and internal auditors utilize the
information gathered from the in-transit weighing systems for critical business plan-
ning, and they insist on high accuracy. Certainly, it is possible to consistently obtain
accuracies of better than * 0.125 %, if the ground rules are followed.
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ETATS-UNIS D’AMERIQUE

CONSIDERATIONS
in TESTING BELT WEIGHER SYSTEMS ~

by P.W. CHASE
Vice President, Ramsey Engineering Company, St. Paul, Minnesota, USA

SUMMARY — In belt weighing installations errors can result from variations in conveyor
belt thickness and consequently in mass per unit length. These variations may in certain
cases reach = 3 % and seriously affect the global accuracy when the minimum totalized
mass is low and when it corresponds to an uneven number of belt revolutions. In practice
this effect can be minimized if the minimum totalized load is defined as a function of the
maximum variation (excursion) of totalized value during the zeroing procedure of the belt
weigher.

RESUME — Dans les installations de pesage sur bande, des erreurs peuvent résulter
des variations d’épaisseur de la bande, donc de sa masse linéique. Ces variations peuvent,
dans certains cas, atteindre = 3 % et sérieusement affecter I'exactitude globale lorsque
la masse minimale totalisée est faible et qu'elle ne correspond pas & un nombre entier
de révolutions de la bande. En pratique, on pourrait spécifier des valeurs de la masse mini-
male totalisée en fonction des variations maximales constatées lors de la procédure de
réglage du zéro de l'installation.

With the adoption of the OIML International Recommendation RI50 in the year
1980, an important step was completed toward achieving comparable performance
of belt weighers across national boundaries. A number of countries have undertaken
revisions in their respective belt weigher codes to bring them into harmonization
with Rl150. This paper does not intend to approach the regulatory requirements, but
only to discuss the effects of belt mass variation on weighing accuracy within the
framework of the existing regulation.

Calibration of an installed belt weigher requires adjustment of both zero and
span of the weighing instrumentation. The zero must be accurately set before begin-
ning verification testing to determine proper span settings. RI50 (and all other
regulations with which the author is familiar) requires that the zero adjustment be
carried out over a whole number of revolutions of the belt. {Sections 6.4.3.2 and
9.5.2 for example). This is a tacit acknowledgement that the mass per unit length
of the conveyor belt is not constant.

Belt mass variation interferes with the value of zero as actually used during
weighing. In fact, for any weighing which is not carried out over a unit number of
belt revolutions, this variation adds an unknown error. Some effects of that error and
some possible means of dealing with it will be discussed.

Ri 50 states in section 12.2.1 « the belt should not have more than two parts,
each part having the same characteristics ». Mass per unit length is not a characteristic
which is controlled by conveyor belt manufacturers. They do control the caliper
(thickness) of the belt within some limits. In private communication with two major
U.S. conveyor belt manufacturers, one manufacturer gave specific caliper specifications

* presented at the OIML Seminar on Testing of Bulk Weighing Installations, Paris 22-25 April 1985.
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for 2 ply, 3 ply, and 4 ply belts. In each case, the variation is plus zero and minus
approximately 6.5 percent. A second manufacturer did not make specific data
available, but stated a typical observed value of approximately half the above number.

Table 1 uses a summary of belt loading data, as supplied by customers when
ordering belt weighers. These data are from a limited sample size, and are used for
illustration only. Mean loading was calculated for each of the conveyor sizes, and
the high and low loadings were noted. On the basis of these data and the variation
in belt mass of plus or minus 3.25 percent, the table shows the possible error in
apparent net mass per unit length due to belt mass variation. (Note that the minus
only tolerance, as stated by the belt manufacturer, has been normalized to a plus
and minus value as would be the case with a properly zeroed belt weigher). The
real problem is not the mass per unit length, but rather the effect on the minimum
totalized load, both in testing and in actual weighing use.

To calculate the effects in actual weighing, it is necessary to make some as-
sumptions as to how the variations in belt mass occur. Because RI50 allows the
belt to be in two parts, one assumption couid be that one half the belt has maximum
mass per unit length and the other half minimum. Another possible assumption
would be that the mass per unit length is a sinusoid completing one complete cycle
over one revolution of the belt. Obviously, the real case will be more complex than
these, but these two are relatively straightforward to illustrate.

The two part scenario is illustrated in Figure 1. To show the effects in practice,
consider that one condition for minimum totalized load in RI50 section 6.4.1 is one
revolution of the belt. This would allow weighing of discrete loads equal to 1.5 revo-
lutions of the belt. Using data from Table 1, with the belt properly zeroed, the error
on one half the belt is plus, on the second half is minus, and on the third half is plus
again. The error for one half a belt revolution under these conditions can be expressed
as:

0.5
£ =efdx = 05e
0

or for 1.5 revolutions the integrated error would be :

0.5e 0.5e
Ei I e T eee—
n 1.5
where E = error integrated for one-half revolution

e = peak error

=

= belt length in revolutions
E; = total integrated error over n revolutions
n = number of belt revolutions

Table 2 accumulates these errors for the several examples of Table 1 and for
1.5, 2.5, and 3.5 revolutions. For these examples, the error from variation in belt
weight alone ranges from 0.15 to 1.08 percent. Several of the examples show potential
errors well in excess of the total allowable 0.5 percent for a Class | scale. These
data are for an approximate worst case scenario.

The sinusoid case is probably the next easiest case to compute, using the follow-
ing equation :

n
efsin 2 ¢ x dx

n
Jdx
)
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Fig. 1 — Instantaneous error (e) and integrated error (E)} for varying belt mass.
Belt comprises one-half heavy and one-half light.
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Fig. 2 — Instantaneous error (e) and integrated error (E) for varying belt mass.

Variation assumed sinusoidal over one belt revolution.

23

.21

— 09
<. 01

06

10 20 30 40 50 80 70 8o 90 100

ERRDR AD FRACTION DF EMAX

NUMBER OF BELT REVDLUTIONS

Fig. 3 — Error as a fraction of Eu.x for multiple belt revolutions.
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For example, at 1.5 revolutions :

—a |

cos 2 ¢ X
27

1.5 151w

Table 3 shows error for 1.5, 2.5, and 3.5 belt revolutions using the sinusoid
assumption and the data from Table 1. Figure 3 illustrates the effect of additional
belt revolutions on the error. The term E max in Figure 3 refers to the maximum
value of E in Figure 2 or to the calculated value of E; for one-half revolution.

Remember that the zero value under discussion is an integrated value. During
the zeroing procedure, the totalizea value will increase and decrease over each
revolution of the belt. When properly zeroed, the totalized value is zero over each
revolution of the belt. Because the scale interval of the zero indicator is known in
units of mass, the excursion contains information about the magnitude of error which
could occur over a partial belt revolution. Specifically, the peak to peak excursion
lauring zeroing) is the error in units of mass which is possible while accumulating
the minimum totalized load over a non-unit number of belt revolutions. In units which
mtegrate a heavily tiltered value of mass per unit length or of mass flow rate, this
statement may need further examination.

For example, if the zeroing procedure begins with a value of 1234 kg, advances
to 1236 kg, declines to 1233 kg, and returns to 1234 kg at each complete revolution,
an error or 3 kg is possible for a fractional revolution. If the minimum totalized load
is 1000 kg accumulated over 1.5 belt revolutions, it could contain an error of 3 kg
due to bert mass variation. It is that possibility which is calculated on a theoretical

basis n Tables 2 and 3 and which can be observed in field installations as described
above.

Both Table 2 and Table 3 show the possibility of unacceptable errors in practice
and even in calibration. What are some possible methods to avoid or to minimize
this type of inaccuracy ? Several approaches are possible :

1. Require a greater mass; i.e., more revolutions of the conveyor belt, for the mini-
mum totalized load.

2. Require that all weighings be done over a unit number of belt revolutions.

3. Specify the maximum excursion plus and minus of the integrated value during
the zero procedure.

4. Define the minimum totalized load as a function of the excursion of the totalized
value during the zero procedure.

Each of these approaches has advantages and disadvantages.

Approach one is simple to implement. With a given installation, the minimum
totalized load would be larger, so foading of trucks or other small quantities could
require complete conveyor redesign.

Approach two would require either a very elaborate rate-of-flow control system
to produce an exact unit number of revolutions, or would require the belt to run

empty during a part of a revolution so that the total is always accumulated over a
unit number of revolutions.

Approach three allows the maximum error due to zero change from belt mass to
be quantified. This appears to be fairly simple to define and may be a workable method.

Approach four is a variation of approach three. Instead of specifying the maximum
excursion, the excursion is observed and the minimum totalized load is calculated
so as to have a suitably small error due to varying belt mass.

Exploring approach three a little further, it would be feasible to define the
excursion of the totalizer during the zero operation in relationship to the minimum
totalized load. For a Class | scale, if it were desired to allow half the error to be
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attributable to this factor, the excursion of the totalizer during the zero operation
could be defined as 0.25 percent of the minimum totalized load. Such a requirement
would have other ramifications within the regulation, such as the definition of the
scale interval of the zero indicator.

As would be expected, the data of Tables 1, 2, and 3 show that this error source
is most important at light belt loadings. Appropriate field data must still be acquired
and evaluated. As manufacturers, we are beginning to accumulate such data from
actual installations. The scenario of loading at 20 percent of capacity for an appropriate
belt length to produce the minimum totalized load has not been explored, nor the
combinations which might occur as a result of the 2 percent C max and 200 divisions
as inter-related with belt revolutions.

This paper has illusirated a potential error source in belt weighers and has
suggested a means to quantify this error during testing. Hopefully, the ideas presented
here can be expanded by the CIML participants to provide further improvement in
belt weigher accuracy.

Table 1
Error due to variation in belt mass expressed as percent of net load.

Mean, light, and heavy belt loadings based on customer data.
Typical belt mass per unit length with variation per manufacturer’s specification.

Loading Belt Mass Belt Mass Error
(£ 3.25 percent) Variation

600 mm mean 35 kg/m (24 ths/ft) 9 ka/m (6 lbs/ft) + 0.29 kg/m + 082 %
(24 in) light 8.9 (6} 9 (6) + 3,26 %

heavy 67 (45) + 043 %
750 mm mean 54 (36) 12 (8) + 0.39 kg/m + 072 %
{30 in) light 22 (15) 12 (8) += 1.77 %

heavy 89 (60) + 044 %
900 mm mean 80 (54) 18 {12) + 0.585 kg/m + 0.73 %
(36 in) light 45 (30) + 13 %

heavy 119 (80) + 049 %

Table 2

Errors in percent due to belt mass variation for various conveyor belt Ioadings.
Mass variation in two parts, heavy and light.

1.5 rev. 2.5 rev. 3.5 rev.
600 mm - mean (£ 0.82) 0.27 0.16 0.12
(24 in) light (+ 3.26) 1.09 0.65 0.46
heavy (= 0.43) 0.14 0.09 0.06
750 mm mean (= 0.72) 0.24 0.14 0.10
(30 in) light (= 1.77) 0.59 0.35 0.25
heavy (£ 0.44) 0.15 0.09 0.06
900 mm mean {4+ 0.73) 0.24 0,15 0.10
(36 in) light (£ 1.3) 0.43 0.26 0.18
heavy (£ 0.49) 0.16 0.10 0.07
Table 3

Errors in percent due to belt mass variation for various conveyor belt loadings.
Mass variation is sinusoidal with one cycle equal one belt revolution.

15 rev. 2.5 rev. 3.5 rev.
600 mm mean (= 0.82) 0.17 0.10 0.07
{24 in) light (£ 3.26) 0.69 0.42 0.30
heavy (% 0.43) 0.09 0.05 0.04
750 mm mean (= 0.72) 0.15 0.09 0.06
(30 in) light (% 1.77) 0.38 0.22 0.16
heavy (% 0.44) 0.09 0.06 0.04
900 mm mean {* 0.73) 0.15 0.09 0.07
{36 in) light (£ 1.3) 0.28 0.16 0.12
heavy (+ 0.49) -0.10 0.06 0.04
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FRANCE

La NOUVELLE ORGANISATION
de la METROLOGIE LEGALE en FRANCE

par M. Philippe BERTRAN
Chef du Service de la Métrologie

Beaucoup d’ingénieurs des services de métrologie des Etats Membres de I'OIML
connaissaient le SIM, c’est-a-dire le Service des Instruments de Mesure frangais, créé
en 1946 a la place du Service des Poids et Mesures.

Le SIM (a4 ne pas confondre avec le Systéme Interaméricain de Métrologie
dont le sigle est également SIM) n’existe plus depuis maintenant deux ans mais bien
entendu, les missions qu'il exercait sont toujours remplies, en particulier dans le
domaine de la métrologie légale. Cette nouvelle organisation n'étant pas encore
familiere a nos collégues étrangers, nous nous proposons de décrire sommairement
dans le présent article les causes et la teneur de la réforme ainsi opérée.

1. L’ancienne organisation

En France, la métrologie légale reléve depuis plusieurs dizaines d'années du
Ministére de l'Industrie. C'est donc au sein de ce ministére qu'avait été créé le SIM.

La figure 1 présente un extrait de l'organigramme du Ministére de I'Industrie
avant la réforme qui nous intéresse. Deux choses essentielles caractérisent I'organi-
sation qui était alors en vigueur,

La premiére est que le SIM était un service relativement autonome possédant
son administration centrale et ses services extérieurs, et ayant un budget individualisé
a l'intérieur de celui du ministére. Les agents du SIM sur le terrain relevaient du
service central du SIM & Paris, aussi bien sur le plan hiérarchique et administratif
que sur le plan technique; le chef du SIM étant le seul membre du service dont
le supérieur immédiat ne soit pas un autre agent du SIM. Le SIM était un service
ol généralement, on faisait toute sa carriére, les possibilités d'intégration d'ingénieurs
ou de techniciens venant d'autres services étant quasiment nulles et les cas de dé-
part vers dautres administrations étant trés rares jusqu'a ces dernidres années.
Le corollaire de cette autonomie était un certain isolement au sein du Ministére de
PIndustrie.

La seconde caractéristique de l'organigramme en vigueur jusqu’en 1983 est une
conséquence de la premiére. Le Ministére de I'Industrie possédait, en province, deux
services indépendants : d'une part les directions interdépartementales de lindustrie
qui avaient en charge toutes les activités relevant du Ministére de ['Industrie sauf
la métrologie, d'autre part les circonscriptions métrologiques dont la compétence
était limitée a la métrologie légale (avec quelques développements, les derniéres
années, dans le domaine de la qualité).

Cette organisation, si elle comportait certains avantages, présentait néanmoins
des inconvénients importants, tant du point de vue du SIM que de celui du ministére.
Pour le SIM, son isolement en avait fait un peu le « parent pauvre » du Ministére
de l'Industrie : en effet, la métrologie légale étant une activité marginale par rap-
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port 4 I'ensemble des missions du ministére, le renforcement des moyens et des
effectifs du SIM n’était jamais une priorité. Pour le ministére, il était regrettable
de ne pas pouvoir utiliser le remarquable potentiel d'ingénieurs et de techniciens
que constituait le SIM pour des actions autres que celles qui relévent de la métrologie
légale.

Ce sont ces considérations qui, en 1983, poussérent M. Pierre AUBERT, alors
chef du SIM, & proposer de fondre les circonscriptions métrologiques dans les nou:
velles Directions Régionales de lIndustrie et de la Recherche que le ministre se
proposait alors de créer a l'occasion de la réunion de I'Industrie et de la Recherche
dans un seu! ministére. La proposition fut acceptée et se concrétisa par la nouvelle
organisation aujourd’hui en place.

2. La nouvelle organisation

Dans le systéme qui a été instauré, les fonctions qui étaient exercées par le
SIM le sont par trois nouvelles structures comme le montre l'organigramme (figure 2).

Le Service de la Métrologie a pris en charge les missions techniques qui étaient
autrefois exercées par le service central du SIM: élaboration de la réglementation,
participation aux travaux internationaux, coordination de l'activité métrologique des
services extérieurs, gestion de la procédure d'approbation de modéle, etc... Il est &
noter que la compétence du service ne se limite pas a la métrologie légale mais
s'étend aux autres aspects de la métrologie.

La Direction Générale du Développement Régional et de I'Environnement Industriel
et Technologique est chargée, entre autres activités, de la gestion administrative des
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Directions Régionales de I'Industrie et de la Recherche. A ce titre, elle gére les
personnels et les moyens des anciennes circonscriptions métrologiques, autrefois
gérés par le service central du SIM.

Les Directions Régionales de ['lndustrie et de la Recherche, enfin, ont repris
l'intégralité des missions des circonscriptions métrologiques : vérification primitive,
contrdle des instruments en service, etc. Ces directions régionales sont organisées
en divisions spécialisées, dont l'une pour les questions de métrologie, de qualité
et de normalisation.

[l est important de souligner que cette réforme est un simple redécoupage ad-
ministratif et ne constitue pas une opération de décentralisation, c'est-a-dire de trans-
fert de compétences de I'Etat au bénéfice de collectivités territoriales : les Directions
Régionales de l'Industrie et de la Recherche sont des services du Ministére de I'In-
dustrie, donc de I'Etat, composées de fonctionnaires de I'Etat et non pas des Régions.
En cela, notre organisation est trés différente de celle de nos voisins de République
fédérale d'Allemagne ou du Royaume-Uni.

Bien que la réforme soit récente, les effets bénéfiques escomptés se sont déja
fait sentir: renforcement des moyens malgré un contexte budgétaire difficile, meil-
leure intégration de la métrologie dans les autres activités du ministére. Cela nous
prouve que la voie choisie était la bonne et que nous avons eu raison de faire dis-
paraitre ce SIM auquel nous tous, ses membres, mais aussi beaucoup de nos colle-
gues éfrangers étions trés attachés.

NOUVELLE ORGANISATION
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U.R.S.S.

EVOLUTION and STANDARDIZATION
of the MEANING of some METROLOGICAL TERMS

by B.l. IGNATYEV
VNIIM, Leningrad

SUMMARY — The evolution of the meaning of a number of metrological terms over
the last 15 to 20 years and their presentation in international vocabularies and national
standards published in English are analysed. It is shown that in some cases the terminologies
used in various countries and languages have apparently been drawing nearer though
substantial differences still exist.

Suggestions are made that differing viewpoints concerning the meaning and usage of
terms should be considered in greater detail in international vocabularies in order to make
it easier for specialists in the field to understand existing publications.

Metrological terminology is still at the stage of evolution and this can be
evidenced, in particular, by the fact that new terms and modifications in the definitions
of well established terms were introduced in the « International Vocabulary of Basic
and General Terms in Metrology » (abbreviated VIM) [1] published recently.

The evolution of terminological systems represents a natural development of
the respective fields of knowledge and reflects our progress in the cognition of
natural phenomena. The task of terminological standardization is to fix a certain
stage of the evolution and facilitate mutual understanding among specialists in a
given field over a more or less prolonged period of time. Of course, this fixed
terminology will eventually cease to meet the requirements of human communication
and the necessity to revise it will arise. This process can be traced when considering
some metrological terms as typical examples.

First of all we shall consider the term « traceability ». The idea of obtaining
worldwide comparable measurement results (having known accuracies or errors)
appeared very long ago. The activities of all metrological organizations (and primarily
of international bodies) have been aimed at attaining this goal. Nevertheless, the
above term was not included neither in the 1969 edition of « Vocabulaire de Métro-
logie Légale » nor in its bilingual version published in 1978 [2].

For the first time the term « traceability » {as standardized term) appeared in
a British standard [3] in 1975. its definition was rather vague : « Traceability.
The concept of establishing a valid calibration of a wmeasuring instrument or
measurement standard, by step-by-step comparison with better standards up to an
accepted or specified standard.

Note : In general, the concept of traceability implies eventual reference to an ap-
propriate national or international standard. »

Essentially the same definition was given in an Australian standard in 1980 [4].
Meanwhile, at the same period of time B. Belanger [5] analysed another four
definitions published elsewhere. He noted that definition 1 was based on an
unbroken chain of calibrations of instruments or standards, with the chain ending
at a national (or, presumably, international) institution (the same idea was expressed
in the definition given in BS 5233).
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Definition 2 stresses the need to know the total measurement uncertainty relative
to national or other designated standards. B. Belanger shares the latter viewpoint
(together with other metrologists).

As to the remaining two definitions, in B. Belanger's opinion, they « occupy an
intermediate position between definitions 1 and 2 ». Definition 3 reads : « Traceability
means the ability to relate individual measurement results to national standards or
nationally accepted measurement systems through an unbroken chain of comparisons ».

For comparison, look at the respective definition in VIM: « The property of a
result of a measurement whereby it can be related to appropriate standards, generally
international or national standards, through an unbroken chain of comparisons ».

Similarity of the two definitions is beyond any doubt. At the same time it is
necessary to point out that the quality of measurements depending on their uncertainties
is not mentioned in either of the definitions.

Definition 4 implies a capability to quantitatively express the results of a measure-
ment in terms of units that are realized on the basis of accepted reference standards,
usually national standards.

One more definition of the traceability concept is taken from a Soviet industrial
standard [6] :

« The state of measurements in which their results are expressed in legal units
and measurement uncertainties are known with a specified probability ».

In contrast to all other definitions, the latter one is based on two distinctive
features.

In a concise form the results of the above analysis of the definitions of the
traceability concept can be tabulated in the following way :

Definitions
Distinctive features
1 2 3 4 VIM BS GOST

1. Relation of measuring instruments X pe

to standards by way of comparisons
2. Determination of uncertainties re- X X

lative to standards
3. Relation of measurement results to X X

standards by way ef comparisons
4. Expression of measurement results X X

in legal units

Legend : 1, 2, 3, 4 are the definitions analysed by B. Belanger.
VIM, BS, GOST - see above.

All distinctive features figuring in the definitions are substantial for the de-
scription of the concept of measurement traceability and a definition incorporating
all the features listed above would probably be an ideal. However, the authors of
the above definitions obviously proceeded from the necessity to emphasize one or
another feature at a certain stage of the metrology progress in their respective
countries. In particular, in those countries which have no national systems ensuring
measurement traceability, it was important to stress the idea of relating all measuring
instruments or measurements made with them to national or international standards.
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Meanwhile, in the USSR this idea is not a burning issue and in the definition
of traceability emphasis is laid on using legal units and well-grounded statement
of uncertainties. It may be that in the future, with progress in metrology, the VIM
definition will also be modified along the same lines and that the term « traceability »
{or a reference to it) will appear in VML.

At present, it should be noted that in VIM the French term « tracabilité » is
given as the equivalent of the English term though in an ‘intermediate draft of
this vocabulary the term « raccordement » was proposed and now another meaning
is ascribed to the latter term in VIM. Thus, both concepts and the terms designating
them have been changing.

The concept of measurement traceability is closely associated with the procedure
of disseminating units of measurement which are realized using accepted standards.
In order to describe this procedure, the French term « schéma d’une hiérarchie des
instruments de mesurage » and its English equivalent « block diagram of a hierarchy
of measuring instruments » were included in VML. It should be pointed out that
the latter term has not been widely used in publications in the English language and
it is lacking in VIM. Obviously, the explanation for this is that such hierarchies imply
the existence of national systems ensuring measurement traceability (mentioned
above) which have not yet been established in many countries. Within the OIML,
work is under way for preparation of international recommendations dealing with the
establishment of such hierarchies and procedures in a number of measurement fields.
In this connection, it might be expected that the above terms will be introduced in
metrological practice. However, changes in their form cannot be ruled out as in
OIML working documents the terms « schéma de hiérarchie » and « hierarchy scheme »
are currently used and sometimes one can come across the terms « traceability
chart » and « calibration chart » used in English in the same sense.

It is also necessary to consider the terms « verification » and « calibration ». If
one proceeds from the definition of the term « verification » in VML, it can be presum-
ed that this term designates simple tests of measuring instruments after which the
latter are stamped. Meanwhile, in many cases even the tests of simple instruments
by a metrological organ are followed by the issue of appropriate certificates or
some other documents. Furthermore, in the note in the definition of the term
« étalon-témoin » in VML the term « verification » is used to describe checks of
standards which cannot be considered simple operations.

Evidently for these reasons, the definition of the term « verification » in AS 1514
was written in most general terms : « The testing of measuring instruments, material
measures and measurement standards, for conformity with a specification ».

This term was not included in either BS 5233 or VIM. This fact caused certain
difficulties because the omission of some, say, English terms in national or inter-
national vocabularies does not allow to make a reliable judgement about the usage
of these terms, especially when English is rather a means of international com-
munication than a native tongue for the specialists.

As to the term « calibration », in VML its definition includes « determining the
values of the errors of a measuring instrument (and if necessary to determine other
metrological properties)... with a view to permitting the use of the instrument as

a standard ».

If the note in the definition of the term « étalon-témoin », which was discussed
above and in which standards were also mentioned, is taken into consideration, the
difference between the terms « verification » and « calibration » is substantially

blurred.

In contrast to VML, in the definition of the term « calibration » in BS 5233,
standards are not mentioned, whereas in AS 1514 the determination of influence
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quantities is stated in addition to the determination of the errors of « measuring
instruments, material measures, and measurement standards ».

A comprehensive definition is given in VIM and it is necessary to quote the
whole of it.

« The set of operations which establish, under specified conditions, the relationship
between values indicated by a measuring instrument or measuring system, or values
represented by a material measure, and the corresponding known values of a
measurand.

Notes : 1. The result of a calibration permits the estimation of errors of indication
of the measuring instrument, measuring system or material measure, or the assignment
of values to marks on arbitrary scales.

2. A calibration may also determine other metrological properties.

3. The results of a calibration may be recorded in a document, sometimes
called a calibration certificate or a calibration report.

4. The result of a calibration is sometimes expressed as a calibration factor,
or as a series of calibration factors in the form of a calibration curve. »

This all-embracing definition covers the whole of the definitions of the terms
« verification » and « calibration » in AS 1514. lts contents is wider than the sum of
the meanings of both terms in VML and obviously that is the reason why the term
« verification » is ‘missing in VIM. The only point missing in VIM is the statement
that all specified operations are to be carried out by an organ of the services of
legal metrology (or other legally authorized organizations). With all this in view,
the question is still open about the discrimination of the meanings and fields of
application of both terms.

It is possible that the respective terms in other languages show more clearly
the difference in the two kinds of measurement instrument checking or testing. In
particular, the proper use of the French term « étalonnage » seems to be in conjunction
with standards only. The two terms in Russian allow to draw easily a line between the
two kinds of measuring instrument testing on the basis of the degree of sophistication
and the scope of operations involved in calibration of standards or working measur-
ing instruments.

Now we shall turn to terms designating various categories of measuring instru-
ments. In VML it is stated that the French term « instruments de mesurage » covers
two categories of measuring instruments — « mesure matérialisée » and « appareil
mesureur ». As to the English terminology, voluminous translator’'s notes were
incorporated into Chapter 6 of VML. It was stated there that it is difficult to translate
the above French terms into English since, although he French term « instrument
de mesurage » corresponds exactly to the English term « measuring instrument »,
there is no English term corresponding to the French term « appareil mesureur ».
For this reason, the term « measuring instrument » was used to translate the latter
French term but in this instance the word « active » was added in brackets, for
clarification.

In this connection, it seems appropriate to suggest that it would be sufficient
to simply state that the English term « measuring instrument » can be used both
as a generic term (equivalent to « instrument de mesurage ») and a specific term
(equivalent to « appareil mesureur »).

In BS 5233 and AS 1514 these two senses of the term « measuring instrument »
were not considered. While iin the note in the definition of this term in a VIM draft
an attempt was made to distinguish between its two meanings, in the final version
of VIM in the preamble to Chapter 4 it is shown by graphical means that the English
term corresponds to the two French terms — « appareil de mesure » and « instrument
de mesure ».
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However, in pardagraph 4.01 the term « measuring instrument » is related to
the terms « appareil de mesure » and « appareil mesureur ».

A note (applicable to the French text only) is also incorporated in this paragraph.
It is stated in the note that the French term « instrument de mesure » embraces the
meaning of the terms « appareil mesureur (appareil de mesure)} » and « mesure
matérialisée » (this fact was also noted in VML) and that it is commonly used
in the same sense as the term « appareil mesureur ». Thus, the treatment of the
above English and French terms in VIM is not consistent.

Besides the two categories of measuring instruments mentioned above, in some
documents measuring transducers (see, for example, VML and GOST 16263-70) and
reference materials (see, for example, GOST 16263-70 and 8:315-78 [12]) are also
regarded as measuring instruments. In GOST 16263-70 reference materials are plac-
ed among other classes of material measures, whereas in GOST 8.315-78 they are
ranked as an independent category of measuring instruments. The latter point of
view is advocated, for example, by E. Juhasz [7] though he quite justly recognizes
that material measures and reference standards have common features. In VML and
BS 5233 reference materials are classified as standards but they are not reckoned
in any of the above categories of measuring instruments.

The reported analysis has shown that there is no unified approach to the
classification of measuring instruments though such a classification would facilitate
an improvement in the structure of, say, Chapter 4 in VIM or in the structure of the
definitions of terms.

One more group of terms deserving attention is that including the terms that
are used when describing measurement errors (or accuracies}. In papers published
some 20 years ago (see, for example, [8], [9]) the difference in the meanings of
the terms « accuracy » and « precision » was discussed. While at the time these
terms were treated by many as synonyms, at present the majority of metrologists
recognize them as independent terms in line with the statements of the authors
referred to above. In contrast to « accuracy », the term « precision » is used to
describe the scatter of measurement results or random errors.

Meanwhile, VML, BS 5233 and AS 1514 do not even mention‘the term « precision »
and the authors of VIM limited themselves to stating that « the use of the term
« precision » for « accuracy » should be avoided ». This remark cannot be consider-
ed as sufficient because it contains no information on the meaning of the term
« precision » and its relation, for example, with the meanings of the terms « random
error =, « repeatability » and « repeatability error » included in VIM. As a result,
the readers of this vocabulary cannot get reliable information about one of the
terms commonly used in metrological literature and form a correct notion about
the contents of publications in which the term « precision » is used but not speci-
fically defined.

As to the French terms given in VML as the equivalents for the terms « accuracy »
and « precision », in VIM the term « exactitude » was substituted for « précision »
and a specific recommendation was made that the latter term should not be used
in this meaning. On this basis, it might be assumed that the French term « pré-
cision » is the equivalent for the English term « precision ». If this is the case,
all the above considerations concerning the English term « precision » remain valid
here (*).

(*) Note by BIML : In French {and in the past sometimes also in English) the word « précision »
has commonly been used to designate both degree of repeatability (or reproducibility) and accuracy.

In order to avoid confusion the opinion is generally that the word « précision » in French (and in
English as well) should nowadays be avoided in reporting scientific and technical data and that for
such purposes use be made of the terms « exactitude », « répétabilité » and « reproductibilité »
with the meanings as expressed in VIM.

The word « précision » will probably continue to be used in many common terms such as
« instrument de précision » efc.
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In VML the term « uncertainty » was defined as « the characteristic of the
dispersion of the results of measurement defined by the limits of error ». This
may give the impression that this term is mainly associated with random errors.

In the note in the definition of the term « uncertainty » in AS 1514 it is said
that this term designates the result of « an appropriate summation of all the residual
errors after correction of the result of measurement =, Such interpretation of the
term allows ot make the conclusion that it can be used to denote residual systematic
errors as well. It is in agreement with the current practice of using the terms
« random uncertainty » and « systematic uncertainty » (see, for example, [10], [11]).

The definitions of the term « uncertainty » in BS5233 and VIM have much
in common. It is pointed out in both of them that the estimate may be based on
the statistical distribution of the results of series of measurements or on experience
or other information. This broad interpretation of the term « uncertainty » does
not exclude the possibility of using the terms « random uncertainty » and « systematic
uncertainty » whereas the authors of both documents do not list them (although it
would be desirable to have them in the vocabulary, in particular, by analogy with
the terms « random error » and « systematic error »).

Naturally, there is still a great number of terms which deserve detailed con-
sideration. The terms denoting diverse categories of standards can be mentioned
among them. As hierarchy schemes are introduced into metrological practice in
various countries, modifications in the definitions of a number of terms may be
required because these definitions are of most general character or because the objects
described in them have not got fixed positions in the hierarchy of measuring
instruments. However, the limits of this paper do not allow to dwell on them.

The examples given above illustrate the evolution of the meanings of a number
of terms and their definitions in vocabularies and standards over a period of the
last 15 to 20 years. In certain cases the terminologies used in various languages
and countries are drawing nearer, though considerable differences still exist.

The authors of the vocabularies cited above have set themselves the task of
facilitating communication of metrologists on an international level. Moreover, al-
though national English-language standards are mainly addressed to the readers in
respective countries, the results of their authors’ work, undoubtedly, influence
strongly those English-speaking persons who compile international documents and
those specialists from various countries who use English as an international language.

One can fully understand the aititude of the VIM authors who strove to find
a consensus or an acceptable compromise and rejected all debatable issues in order
to progress quicker in their work on the vocabulary. However, a few comments
on this matter seem justified.

Firstly, if the terms actually used are rejected as undesirable and no information
is given to the vocabulary readers, the latter are unable to understand those metro-
logists who use these terms by force of well-established habits or convictions in
both national and international communication. For this reason, the suggestion can
be made that such information should be included in the text of a vocabulary or a
dictionary (as was done, for example in [13]) or in appropriate notes and appendices.

Secondly, the number of terms in VIM appears insufficient. Even the original
list of terms intended for this vocabulary was much longer. Any -enlargement of the
vocabulary due either to a greater number of terms or to more detailed explications
will, undoubtedly, serve the purpose of promoting better understanding among special-
ists.

In conclusion, it seems appropriate to subscribe to the opinion of the joint
working group that the imperfections of the vocabulary can be corrected in the future.
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ORGANISATION REGIONALE AFRICAINE
DE NORMALISATION (ORAN)

AFRICAN REGIONAL ORGANIZATION §
FOR STANDARDIZATION (ARSO)

ACTIVITIES OF ARSO IN THE FIELD OF METROLOGY (*)

Introduction

The African Regional Organization for Standardization (ARSO) is an African inter-
governmental organization open to member States of OAU and ECA. The present membership
is 23. ARSO’s mandate, which derives from its constitution and the Lagos Plan of Action
for the Economic Development of Africa, are to :

(i) promote Standardization, Quality Control, Certification and Metrology activities in Africa;
(ii) elaborate regional standards of interest to Africa;
(iii) promote social, industrial and economic development through standardization ; and
(iv] coordinate the views of its member States and their contribution and participation in
International standards fora.
in order to achieve the above objectives, ARSO has developed programmes in the
following areas :
— Establishment and strengthening of National Standards Bodies ;
— Training ;
— Preparation and issuance of African Regional Standards ;

— ARSO Documentation and Information System (ARSO-DIS) and ARSO-DIS Network (ARSO-
DISNET) ;

— Promotional activities ;

— ARSOQ External relations;

— Quality Control ;

— Testing and applied research for quality improvement;
— Certification marking ; and

— Metrology

At present only the first six programmes are operational. The activities in metrology
under these programme elements are as follows :

Esfablishment and strengthening of National Standards Bodies

Under this programme element, assistance is provided by ARSO to its member States
in the establishment and development of their national machinery for Standardization, Quality
Control and Metrology.

A major step was taken under this programme in 1985, when a joint ARSO/UNIDO Project
was initiated. Four Consultants were recruited to survéy the needs of ARSO member States
in the fields of Standardization, Quality Control, Certification and Metrology respectively.
It is envisaged that the consultant’s report on metrology will form the basis for developing
concrete proposals for assistance fo member States in this particular field.

Training

In order to upgrade the knowledge and skill of personnel of its member States, ARSO
has been operating regular training courses, workshops and seminars on Standardization,
Quality Control and Metrology at all levels.

(*)'Information distributed at the meeting of the OIML Development Council, 14-15 April 1986.
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In 1985, the following two courses were organised :

— an ARSO/UNESCO Basic Training Course on Standardization, Quality Control and Metrology
held from 26-30 August 1985, in Abidjan, Ivory Coast for the benefit of francophone
member States of ARSO. The International Organizaiion of Legal Metrology (OIML) and
the French Government provided resource persons to lecture at this course;

— an ARSO/UNIDO Regional Training Workshop on Standardization, Quality Contro! and
Metrology held from 28 October - 6 November 1985 in Nairobi, Kenya for anglophone
member States of ARSO.

Two specialised courses are planned to be held in 1986 on Metrology and aspects of
Standardization and Quality Control for francophone and anglophgne member States.

Preparation and issuance of African Regional Standards

The development of African Regional Standards (ARS) is .the responsibility of ARSO
Technical Committees (ARSO/TCs). The Technical Committee on Basic and General Standards
(ARSO/TC1) has under it, a Sub-Committee (SC) on Metrology ARSO/TC1/SC1. This SC
has adopted, up to date:

— the International System of Units; and

— a number of OIML International Recommendations on mass, volume and length measures
and measuring instruments.

The Standards adopted by the TCs, upon approval by member States, are published as
ARS. The standards on the Sl units are expected to be published this year and those on
mass, volume and length will be published after approval by member States.

The development of ARS is a continuous process and more OIML International Recom-
mendations are expected to be adopted by ABSO in the future.

ARSO Documentation and Information System (ARSO-DIS) and
ARSO DIS Network (ARSO-DISNET)

An ARSO Documentation and Information System (ARSO-DIS) on standards and standards
related subjects including metrology has been established at ARSO Headquarters in Nairobi,
Kenya. lts activities include :

— collection, storage and dissemination of information; and

— linkage with the national systems of ARSO member States, and regional and international
information systems.

The activities of ARSO-DIS are expected to be instrumental in the initiation and develop-
ment of national documentation and information systems on standards and standards related
subjects including metrology in member States. ARSO-DIS and these national systems will
form an ABRSO Network of Documentation and Information Systems on Standards (ARSO-
DISNET) which will then be linked to other regional and international systems.

A survey to assess the needs of member States in this field was carried out by ARSO
with support from the Canadian International Development Research Centre (IDRC}. A
follow-up workshop was organised in March 1986 on the report and the modalities for
formation of ARSO-DISNET.

Promotional Activities

Promotional activities are undertaken to project the image of ARSO in order to secure
support from member States, expand membership of ARSO, develop working relations with
organizations interested in ARSO activities, safeguarding the interest of member States and
strengthening their participation in international standards work.

The above activities are executed through missions, provision of logistic support,
dissemination of relevant information, and attendance at meeting and conferences.
ARSO External Relations

ARSO maintains close working relations with a number of regional and International
organizations of interest to its work. These include :
— African Intergovernmental Organizations ;

— Regional Standards Organizations ;
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— International Standards Organizations ;
-— Organizations belonging to the UN System;
— Other Organizations interested in Standardization ; and
— Donor Governments and Agencies.
Thus, ARSO has developed ciose working relations with OIML in order to speed up the

development of metrology activities in the African region. Practical examples of this col-
laboration are :

— OIML sponsorship of a resource person to lecture at the ARSO/UNESCO Training Course
on Standardization, Oualit.y Control and Metrology held in Abidjan, lvory Coast in August
1985 ; and ;

— Attendance of the Director of BIML at the Fifth General Assembly of ARSO held in
January 1986 in Cairo, Egypt.

Collaboration between ARSO and OIML has further been strengthened by conclusion of a
formal Agreement on Cooperation between the two organizations. The Agreement was
signed by Mr. Bernard Athané, Director of BIML and Mr. Zawdu Felleke, Secretary-General
of ARSO, at a Ceremony during the Fifth General Assembly of ARSO in Cairo. The Agreement
provides for collaboration in the following areas :

— development of African Regional Standards ;
— participation in OIML technical work ;

— assistance to member States;

— training ;

— information exchange ; and

— invitations to meetings.

Conclusion

There is no doubt that the modest activities described herein will increase in tempo
with the launching of the substantive programme of ARSO in metrology in the near future.
Under the programme, assistance will be sought for the development of metrology activities
at the national and regional levels. It is hoped that OIML and other interested organizations
and Governments will provide the required support to ARSO and its member States in order
to develop metrology activities in Africa.
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REP. FED. D’ALLEMAGNE

PAYS EN DEVELOPPEMENT
LA COOPERATION DE LA REPUBLIQUE FEDERALE D’ALLEMAGNE

Le but de la politique de développement du Gouvernement de la RFA est d'améliorer
la situation économique et sociale des gens dans les pays en voie de développement
et d'activer leur habileté créatrice.

Il est a cet effet disposé @ soutenir des efforts dans I'établissement d’une économie
efficace et la création d'une infrastructure relative @ un systéme de mesurage, de norma-
lisation, de contrdle et d'assurance de qualité (MNPQ} *.

Le développement de cette infrastructure doit 8tre parallele au développement général
d’'un pays pour
— assurer la capacité compétitive des produits du pays,
- créer les conditions techniques nécessaires pour l'industrie et I'économie du pays,
— protéger la population et I'environnement contre les conseéquences négatives éventuelles

de la technologie, assurer un échange équitable des marchandises, des produits et des
prestations de services et défendre les intéréts des consommateurs.

La compétitivité d'un produit dépend non seulement de son prix mais aussi de sa qualité.
Les meilleurs machines et ensembles de production ne valent rien si la qualité est er-
ratique. Pour cette raison, la création de systémes pour assurer la qualité est importante
pour le succés économique. La métrologie et la normalisation sont des éléments essentiels
pour l'assurance de qualité.

C'est la tache de I'Etat de former un cadre technique par les lois et les directives qui
doivent régler par exemple les unités légales dans la métrologie, leur représentation et leur
transmission ainsi que la nature obligatoire des normes et d'autres prescriptions techniques.

Il est nécessaire d'avoir des institutions et des organisations correspondant au besoin
du pays dans les domaines spéciaux de mesure, d'étalonnage et de contrdle, qui développent
le systdme national de normalisation et qui garantissent le suivi des réglementations légales
dans les domaines concernés (environnement, lieu de travail, produits alimentaires, trans-
ports, protection des consommateurs, médecine, métrologie).

Sur ordre du Gouvernement Fédéral, la PTB assiste 12 pays dans la création de leur
systéme de métrologie et s'occupe de la coordination des projets du systeme MNPQ en
collaboration avec d'autres institutions spécialisées allemandes (Bundesanstalt fir Material-
priiffung/BAM, Deutsche Technische Akademie/DTA, Deutsches Institut fiir Normung/DIN,

Technische Uberwachungsvereine/TUV, Deutsche Gesellschaft fiir Qualitat/DGQ).

Le financement était en 1985 de plus de 10 millions DM, et il augmentera en 1987 2
presque 20 millions DM par an.

Les différents projets comportent les activités suivantes :

1. Enseignement dispensé dans les institutions suivantes :

— Physikalisch-Technische Bundesanstalt (PTB} & Braunschweig et a Berlin.

— Académie Technique Allemande {DTA) a Helmstedt (établie en 1985), lieu de perfection-
nement surtout pour les boursiers des pays en développement. L'extension aux systémes
de normes, de contrdle et de 'assurance de qualité est en cours.

La DTA offre des cours de base et avancés, partiellement en langue étrangére. Les condi-
tions d'entrée et les programmes de perfectionnement sont adaptés aux besoins des pays
en voie de développement.

* En allemand : Mess-, Normen-, Prif- und Qualitatssicherungswesen (MNPQ).
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— L'école allemande de vérification & Munich pour le systéme de la métrologie légale.

Le perfectionnement professionne! est complété par I'enseignement dans les services de
vérification, d'étalonnage et de contrdle et par I'enseignement par les fabricants et par
les utilisateurs d’instruments de mesure,

La durée de l'apprentissage, en République Fédérale, est

— a long terme : en général jusqu’a 12 mois pour le stage spécial d’application et 5 mois
pour les études linguistiques qui commencent normalement déja dans le pays en voie
de développement en coopération avec des institutions de langue allemande, par exemple
avec un « Goethe Institur ».

~ @& court terme : moins de 3 mois pour les programmes de spécialisation, la formation conti-
nue et les séminaires (partiellement en langue étrangére) destinés a mettre a jour les
connaissances ou pour degs participants ayant déjd des connaissances étendues dans les
domaines concernés.

Le Juleum - batiment principal de I'Université de Helmstedt (1576 & 1810)
réouverte en 1985 pour constituer I'Académie technique allemande DTA.
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2. Consultation par des experts allemands

La durée de leur travail peut &tre a court ou a long terme selon les besoins spécifiques.
La consultation commence déja au stade de planification de I'organisation partenaire a assister.

Celle-ci comprend notamment :
— la collaboration & la planification de la-construction et & I'équipement des laboratoires,
- les problémes d’institution et d'infrastructure,
— la consultation lors de Vintroduction d'un systéme de normalisation ou de réglementation,

— Il'approvisionnement, la mise en ceuvre et I'étalonnage des instruments de mesure et de
contréle et Vinstruction pour leur utilisation,

— l'installation des experts étrangers qui ont recu une formation dans la République Fédéraie
dans leurs taches.

3. Construction de laboratoires

Consultation lors de la construction et de l'achévement d'un institut central métrologique,
responsable pour la conservation des étalons des unités de mesure et qui réunit un en-
semble d’instruments de mesure ayant une exactitude suffisante pour les clients potentiels
dans le pays en voie de développement.

4. Equipements de mesure et de contrdle

La fourniture des équipements constitue une part imporiante de la contribution de la
République Fédérale afin d’assurer l'activité pratique apreés le retour dans leur pays des
experts ayant suivi la formation.

5. Documentation et traduction

Mise a la disposition des pays en développement des documents relatifs a la technique
de mesure et de conirdle ainsi que des normes qui peuvent servir comme base pour éla-
borer de propres normes ou qui peuvent &tre utilisés pendant le travail de tous les jours.

La traduction dans la langue du pays de la littérature technique rend possible un meilleur
rapprochement sur le plan international.
6. Maintien du contact

Le contact entre les institutions coopérantes est maintenu par I'échange de publications
et d'informations, la participation a des cours de perfectionnement, etc.

En plus de l'assistance indiquée ci-dessus, il faut mentionner le soutien (par exemple
par I'envoi d'experts) aux activités de I'ONUDI, 'UNESCO, I'SO, la CEl et la Communauté
Economique Européenne.
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FRANCE

PAYS EN DEVELOPPEMENT
LA COOPERATION FRANCAISE

Cet exposé, sur raide aux pays en développement en matiére de métrologie, essais
de Jaboratoire, normalisation et contrble de la qualité, a été présenté par la délégation fran-
caise au Gonseil de Développement de I'OIML, les 14 et 15 avril 1986.

Avant de parler a vrai dire des actions de coopération, il convient de dire quelques
mots sur les modifications qui sont intervenues dans les services chargés de la métrologie
en France.

Dans le but d'une amélioration constante du systéeme et de facon a mieux répondre aux
besoins de I'industrie et a favoriser le développement des technologies et également pour
améliorer la précision des mesures, un certain nombre de réformes ont été introduites dans
I'organisation de la métrologie en France. On peut citer bridvement la réforme du Service
des Instruments de Mesure qui a évolué sous la forme d'un Service de Métrologie et de
services régionaux (*}, une concentration de la métrologie 1égale et industrielle par la tutelle
exercée par le Service de Métrologie sur le Bureau National de Métrologie, également une
série de réfexions qui sont en cours sur les relations que doivent entretenir les laboratoires
primaires du Bureau National de Métrologie et enfin, et c'est le plus important, les actions
qui sont menées pour sensibiliser I'industrie & la métrologie et & son apport essentiel a 'amé-
lioration de la qualité. Plus particuliérement, on peut signaler la création d'un département
« Meétrologie » a I'Ecole Nationale Supérieure des Techniques Industrielles et des Mines
de Douai (**), a laquelle a été rattachée I'Ecole Supérieure de Métrologie et oli sont créés
des cours de méirologie de qualité destinés a former-des ingénieurs civils et des ingénieurs
fonctionnaires. Ce p6le de métrologie devrait permettre de donner dans des conditions ex-
cellentes les techniciens compétents en métrologie et en qualité.

La tradition francaise de coopération technique va se poursuivre et de facon a I'améliorer
on a été amené a créer un groupement d’intérét économique appelé CERLAB, c'est le Centre
interlaboratoires d'études et de réalisations, qui est un organisme qui regroupe les orga-
nismes suivants : I'Association Francaise de Normalisation, le Laboratoire National d’Essais, le
Laboratoire Central des Industries Electriques et I'nstitut de Recherche de Chimie Appliquée
ainsi que le Ministére de ['Industrie.

Compte tenu de 'étroite complémentarité de la métrologie, des essais et de la normali-
sation, pour mettre en ceuvre une politiqgue de qualité, il est apparu souhaitable de créer
un tel organisme afin de présenter une offre cohérente des prestations dans ce domaine.

En outre, CERLAB offre la garantie, pour les pays qui font appel a ses services, de ré-
pondre a chaque instant de la maniere la plus efficace possible & des besoins nécessairement
évolutifs, les prestations techniques étant assurées par le membre le plus compéient du
groupement, voire par des organismes extérieurs si cette compétence n’'existe pas en son sein.

En outre, ces prestations peuvent se faire en trois langues : en langue frangaise, langue
anglaise et langue espagnole.

Alors, pour citer les plus récentes actions de coopération en métrologie, on peut signaler
d'abord les actions permanentes d'assistance & travers les réunions dans les groupes de
travail de I'OIML et de I'ISO et deuxidémement des actions de formation de fonctionnaires des
services des poids et mesures. La France a formé plus de 200 ingénieurs et techniciens au

* Voir article de Ph. Bertran dans ce Bulletin.
** Voir information dans le Bulletin de 'OIML N° 102, p. 36.
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cours de ces 25 derniéres années, ingénieurs et techniciens des pays en voie de dévelop-
pement. On peut citer parmi ces pays : I'Algérie, I'Afghanistan, le Bénin, le Burkina Faso,
le Cambodge, le Cameroun, Chypre, la Cote d’lvoire, Djibouti, le Gabon, I'Indonésie, le Liban,
Madagascar, e Mali, le Maroc, fa Tunisie et le Togo.

La France a également organisé des formations de courte durée, d'une semaine a trois
mois, pour les fonctionnaires des services des poids et mesures. On peut citer parmi les
pays qui ont fait appel a cette formation : I’Argentine, le Brésil, le Venezuela, le Maroc, la
Tunisie, le Sénégal, le Cameroun, la Cote d’lvoire, le Mali, le Kenya, le Burkina Faso, l'inde,
la Chine, le Vietnam, l'Indonésie, Singapour, la République de Corée.

Ces stages ont porté en particulier sur les disciplines du. pesage, des mesures de
longueur, du mesurage des volumes de liquides, des mesures électriques, du conditionnement
ou bien, d'une facon plus générale, sur l'organisation d'un service de métrologie. Troisieme
forme d'aide : une assistance technique. Des missions d'identification des besoins ont été
réalisées a la demande de certains pays. On peut citer I’Argentine, le Maroc, la Tunisie,
Vindonésie. Ces missions permettent aux pays en voie de développement de s’entourer de
conseils avant de prendre les décisions qui leur incombent. Elles débouchent le cas échéant
sur des contrats d’équipements de laboratoires, de formation de personnel, etc.

Enfin, des actions diverses, des actions ponctuelles telles que la préparation de séminaires
de métrologie ont été organisées.

Une des caractéristiques communes de ces actions est que l'on ne cherche pas a plaquer
une solution toute faite sur un probléme rencontré dans un pays en voie de développement.
De la méme maniére que sur le plan national, il est recherché une amélioration constante
de I'efficacité. On tente d’apprécier les besoins réels du pays en voie de développement, afin
de proposer des solutions les plus adaptées aux problemes qui sont rencontrés.

Pour les actions futures, nous souhaitons pouvoir faire bénéficier le plus grand nombre
de pays en voie de développement des formations dispensées & I'Ecole Supérieure de Mé-
trologie de Douai et qui permettraient par exemple la délivrance d'un diplome d'ingénieur
ou tout simplement la formation d'auditeurs libres. Nous entendons sensibiliser et au-dela
aider nos partenaires des pays en voie de développement 4 se doter de systemes efficaces
de métrologie dans le but de contribuer & améliorer la politique de la qualité, & permettre
de contrdler les importations et les exportations et & permettre la qualification des produits
nationaux.

Sur le marché intérieur et & I'exportation, c¢'est le maillon qui est indispensable pour
la tutelle des organismes de contrdle et d'essai. Enfin c'est un élément essentiel d'une
politique de maintenance industrielle permettant de fabriquer des produits de qualité.

L'organisation CERLAB permet également a ceux qui font appel & ses services de recher-
cher les sources de financement permettant de mener & bien ces orientations, ces recherches
pouvant se faire auprés des organismes qui dispensent les aides bilatérales et qui sont soit
les Ministéres des Affaires Etrangéres ou de la Coopération ou les Ministéres du Commerce
Extérieur. Ce peut &tre aussi les organismes d'aide multilatérale comme la CEE, I'ONUDI,
I'UNESCO, Ia Banque Mondiale et les banques régionales de crédit et de développement.

Une plaquette publiée par CERLAB indique comme exemples les activités suivantes :

PAYS DU PACTE ANDIN : évaluation des niveaux de qualité de laboratoires d'essais et
élaboration d’'un projet de réseau régional de laboratoires d'essais.

VENEZUELA : formation de quatre ingénieurs du Service National de Métrologie en vue
de la mise en place d'un service de métrologie industrielle.

TUNISIE : assistance technique auprés de ['institut National de la Normalisation et de
la Propriété Industrielle (INNORPI) en organisation générale, normalisation et certification.

MALI : étude préliminaire du laboratoire central du service de métrologie.

CAMEROUN — COTE D'IVOIRE — SENEGAL : cycle de formation sur la gestion de la
qualité de douze ingénieurs destinés a intervenir comme conseillers en qualité dans les
industries de ces pays.

SINGAPOUR : séminaire sur la métrologie dans l'industrie dans le cadre du SISIR (Singa-
pore Institute of Standards and Industrial Research).
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INDONESIE : études et assistance au maitre d'ouvrage pour !'extension aux produits indus-
triels de l'activité du Centre d'Essai et de Contréle de la Qualité (PPMB) a Jakarta (voir
illustration).

— assistance technique auprés du Ministére du Commerce pour définir et mettre en osuvre
une politique d'amélioration de la qualité des produits non pétroliers destinés a !'ex-
portation.

D'autres informations peuvent étre obtenues en s’adressant i

CERLAB, 1, rue Gaston Boissier, 75015 PARIS, Tél. (33) (1) 48 56 86 96

s
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JAPAN

DEVELOPING COUNTRIES
JAPANESE ASSISTANCE IN METROLOGY ()

The program « Institute for Transfer of Industrial Technology (ITIT) » was established
in 1973 to coordinate and promote scientific and technological cooperation with developing
countries 'in the field of mining and industrial technology. This:program is conducted by
the 16 national research institutes operated by the Agency of Indusgtrial Science and Technology
(AIST) of the Ministry of International Trade and Industry (MITI}.

The activities of ITIT comprise joint research projects with developing countries, invitation
of managers and other staff to visit specialized institutes in Japan, sending of Japanese
specialists to developing countries and the organization of international symposia.

Joint research on specific subjects

There were on the whole a total of 23 international joint research and development projects
currently under way in 1985 and approximately 80 researchers are exchanged each year
under the ITIT program. Out of this great number of joint research projects several are

devoted to metrology.

The National Research Laboratory of Metrology (NRLM) Japan is cooperating with the
Korea Standards Research Institute and the National Industrial Research Institute, Korea in
the field of technology for the transfer of force standards, including development of portable
transfer devices and intercomparison of proving rings.

Another project concerns the study on the accuracy of mass standards and inter-
laboratory comparisons between NRLM and the Directorate of Metrology, Indonesia, and the
National Institute of Science and Technology, Philippines.

The Electrotechnical Laboratory (ETL) of Japan has also under this programme cooperated
with the Thailand Institute of Scientific and Technological Research with the view of
establishing a calibration system for radio frequency measurements (power and voltage)
in Thailand.

International Symposia

International Symposia are held to aid in the solution of problems which are common
to developing countries. The presentations which are published contain therefore to a large
extent country reports explaining the situation in the various countries.

International Symposia in Metrology, abbreviated ISMET were held in 1978, 1981 and 1984.
On the mean there were 13 invited participants from developing countries in these symposia.

The next ISMET is planned to be held in 1987.

Training courses

Group training courses are held annually at research institutes operated by the Agency
of Industrial Science and Technology in cooperation with the Japan International Cooperation
Agency (JICA).

The group training course in metrology and measurement standards is one of them and
it has been conducted at NRLM since 1978. During the period 1978-1985, 173 metrologists from
34 countries participated in the course. This year (1986) sees 14 participants from 11 countries
(Brazil, China, Dominican Republic, Indonesia, Mexico, Nepal, Pakistan, Philippines, Solomon
Islands, Thailand, Turkey) and the course lasts six months from June to December. In addition,

(*) Summarized account of presentation at the meeting of the OIML Development Council 14-15
April 1986,
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individual trainees are occasionally accepted for a specialized subject at NRLM and ETL
on request by their countries or by JICA and the United Nations.

Textbooks in the various fields of metrology were specially written or translated into
English for the group training course and a number of video tapes were prepared for this
purpose.

Technical Cooperation Project in Malaysia

A JICA project for the establishment of the National Metrology Laboratory of Malaysia
was implemented from 1981 to 1985 with 25 Japanese experts involved and 12 Malaysian
metrologists trained in Japan. The training activities of the Japanese experts concerned
mainly the measurements of length, mass, volume, temperature and electrical gquantities.
Calibration equipment amounting to 1.7 million US dollars was donated by the Government
of Japan.

Other technical cooperation with NRLM

In addition to the extensive project in Malaysia the National Research Laboratory of
Metrology sent during the period 1981 fo 1985 experts to assist the following countries :

Brazil : Measurement System (2 experts)

China : Thermal Radiation (1}, Laser Frequency (1), Reference Materials (1), Force (1)
India : Pressure (1)

Indonesia : Pressure {2), Mass {4)

Korea : Mass (1), Viscosity (1), Force (2)

Philippines : Temperature (2}, Mass (4)

Conclusion

Japanese technical assistance in metrology for developing countries will be continued
and strengthened in such forms as those stated before : sending of Japanese experts, training
of the counter-part staff either in group (JICA} or individually, and supplying metrological
apparatus (JICA project only}.

For any further information, please contact the address below :

National Research Laboratory of Metrology
1-1-4 Umezono, Sakura-mura, Niihari-gun,
Ibaraki 305, Japan

Training in length metrology
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ROYAUME-UNI UNITED KINGDOM

1 —

3 —
4 —

TRAINING IN METROLOGY

The National Weights and Measures Laboratory (NWML) offers a 3-week training course
in May each year, subject to demand. The course includes the theory and practice of
length, mass and volume measurement, visits to equipment manufaciurers and other
laboratories, including NPL and BS!. The cost of the 3-week course is £600.

The National Engineering Laboratory (NEL) offers one-week courses in the theory and
practice of flow measurement. The courses are usually in May and October each year
and cost £380 -+ 15 % VAT.

The British Standards Institution (BSI) offers a 5-week clurse for standards officers.
The cost of the 5-week course is approximately £750.

The South West Provincial Council Trading Standards Unit (SWPC) arranges a 3-year
Diploma course for Trading Standards Officers and is prepared to arrange shorter (3
months) residential courses on demand. These courses include training attachmenis to
local authorities and the NWML 3-week course.

Financial assistance for potential students may be sought through local representatives
of United Nations agencies.

Countries with United Nations Industrial Development (UNIDO) grants may spend part
of their grant on training in metrology.

Commonwealth countries may apply for a grant under the UK Overseas Aid programme
through the British Embassy or High Commission in their country.

Application forms to attend the courses are available from :

1. The course co-ordinator 2. Conference Section
NWML NEL
26 Chapter Street East Kilbride
London SW1P 4NS Glasgow G75 OQU
3. Education Section 4. The course director
BSI SWPC
2 Park Street Daunceys
London W1A 2BS Claremont Crescent

Weston-super-Mare BS23 2EE

FORMATION EN METROLOGIE

Le Laboratoire national des poids et mesures (National Weights and Measures Laboratory,
ou NWML) assure chaque année en mai un cours de formation d'une durée de 3 semaines,
a condition qu'il y ait une demande. Ce cours porte sur la théorie et la pratique de
la mesure des longueurs, des masses et des volumes et comprend la visite des locaux
d'un certain nombre de fabricants d'équipements et autres laboratoires, y compris le
NEL et le BSIl. Le cours de 3 semaines colte £600.

Le Laboratoire technique national (National Engineering Laboratory, ou NEL) offre des
cours d'une semaine portant sur la théorie et la pratique de la mesure des débits. Les
cours sont généralement organisés chaque année en mai et en octobre et coltent
£380 + 15 % TVA.

L'Institut britannique de normalisation (British Standards Institution, ou BSl) -offre un
cours de 5 semaines & l'intention des personnels des services responsables des normes.
Le cours de 5 semaines coGte environ £750.

La Section qui s'occupe de l'application de la réglementation sur le commerce du
Conseil provincial du Sud-Ouest {South West Provincial Council Trading Standards Unit,
ou SWPC) organise un cours de 3 ans sanctionné par un dipldme et peut organiser sur
demande des cours moins longs (3 mois) avec logement des étudiants. Ges cours com-
prennent des stages pour les personnes détachées auprés des collectivités locales et
le nouveau cours de 3 semaines du NWML.

Les étudiants éventuels peuvent chercher & obtenir une assistance financiére en s’adres-
sant aux représentanis locaux des agences des Nations Unies.

Les pays bénéficiant de subventions des Nations Unies pour le développement indus-
triel (UNIDO) peuvent consacrer une pariie de leur subvention a la formation en
métrologie.

Les pays du Commonwealth peuvent faire une demande de subvention dans le cadre
du Programme britannique d'aide aux pays d'outre-mer en s'adressant & I’Ambassade
ou au Haut-Commissariat britannique dans leur pays.

Les formulaires de demande d’inscription aux cours peuvent &tre obtenus auprés des
adresses indiquées dans la version anglaise de cette information.
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L’'OIML A TRAVERS LA PRESSE

Un apergu des informations sur I'OIML publiées dans la presse technique a paru dans
le Bulletin OIML N° 92 en septembre 1983. Nous dennons ci-aprés une compilation nouvelle
des publications sur notre Organisation, s'étendant sur les années 1983-1985.

Mentionnons d'abord trois journaux techniques qui publient beaucoup d'informations
sur I'OIML :

PTB — Mitteilungen (R.F. d’Allemagne} publie réguliérement un compte rendu de tous
les événements touchant I'OIML. Les changements dans le CIML, rapports sur les réunions
et séminaires, annonce des publications nouvelles de I'OIML, sont publiés dans presque
chaque numéro du journal. Les traductions en allemand des Recommandations Internationales
Nes 17, 51, 53, 57, 60, 61 en parallele avec les textes officiels frangais, ont été publides
pendant ces trois derniéres années. Dans PTB-Mitteilungen 5/85, le texte intégral du dis-
cours du Président du CIML, M. K. Birkeland, sur les exigences de la société et de la
technologie envers la métrologie légale et sur les moyens de satisfaire ces exigences na-
tionales et internationales a été publié. Parallelement, les volumes de PTB Jahresberichte
(Rapport annuel de PTB) donnent aussi un apercu détaillé de I'activité des Secrétariats OIML.

Standardization, le Bulletin officiel de I'Organisation Arabe pour la Normalisation et la
Métrologie (ASMO)} suit également tous les travaux de I'OIML. Une part importante du
programme de travail du Comité C.1.8. Métrologie est la traduction en arabe des Ri
(par exemple N 3, 4, 16, 33, 47} et des DI (Nes 5, 8), ainsi que du Vocabulaire de Métrologie
Légale.

Le journal australien The Institute of Trading Standards Review réimprime souvent
des articles complets parus dans le Bulletin OIML, qui sont d'intérét spécial pour les
agents techniques australiens. On peut ainsi citer les articles écrits par MM. Haegstad,

Strecker, Driel, §indelér, Hoerlein, Gogge, Humpert, Wunsche. Des nouvelles bréves don-
nent réguliérement un apercu des travaux des organes dirigeants de I'OIML.

Izmeritelnaya teknika (1983-N° 2} (URSS) a fait un reportage sur la réunion du SP 31
tenue a Odessa.

Muwassafat (Tunisie) publiait dans le N° 11-1984 un article intitulé « Faites connaissance
avec I'OIML ». Un « calendrier international » indique souvent les réunions OIML.

v

Ceskoslovenské standardizace a commémoré le 30éme anniversaire de notre Organisation
(N° 12-1985). Le Document International N° 6 « Documentation pour les étalons et les
dispositifs d'étalonnage » est le sujet d'un article paru dans le N° 1-1984.

Dans le journal néerlandais Metrovisie, M. Korenhoff a publié des rapports sur deux réu-
nions : SP7-8r2 & Alexandria (N° 6-1983) et SP2-5r6 a Copenhague (N° 2-1985). Ces
rapports ne concernent pas uniquement le c6té technique des réunions, mais donnent aussi
quelques impressions personnelles sur les endroits visités pendant le voyage. Une réunion
du SP 5D est décrite dans le N° 4-1985,

Un rapport sur la réunion du SP 2-Sr 4 & Paris a été publié dans le JEMIC Technical Report
Vol. 19 N° 4 au Japon.

La revue INFOVRAC (N° 19-1985, Paris) publiait un article rappelant « L'importance de
la métrologie 1égale ».

Aux Etats-Unis, NBS publiait en juin 1984 un bulletin « OIML News » avec rapports
sur les réunions et activités en cours. Le journal Weights and Measures Today (Nov. 1984)
faisait un rapport sur la 7éme Conférence Internationale de Métrologie Légale. Chaque
volume des rapports de la Réunion Annuelle de la « National Conference on Weights and
Measures » comporte un chapitre sur les travaux de 1'OIML.

Standarti i Catchestvo (Bulgarie, N° 6-1985) donne un rapport détaillé sur la visite de
M. Athaneé 4 Sofia, avec une série de questions sur I'OIML et les réponses du Directeur du BIML.

La Septieme Conférence a été le sujet d'articles parus dans Eich- und Vermessungsmagazin

(N° 45, Autriche) et Standardisierung und Qualitdt (N° 7-1983, RDA). Ce journal a aussi publié
des rapports sur les réunions du 19éme CIML et du SP21.
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On peut encore rappeler qu'il est fait. mention de notre Organisation a deux reprises
dans des publications inhabituelles. Les Etats membres du GATT envoient au Secrétariat des
notifications sur des changements de prescriptions techniques, conformément & ['Accord
dit « Code des normes du GATT ». Ce changement peut étre la conséquence de I'harmonisation
des prescriptions par I'OIML. Par exemple, la Notification 85.129 de la Suisse (26 juillet 1985)
fait part d'un amendement de 1'Ordonnance sur 'approbation et la vérification des compteurs
de chaleur et d'eau chaude, en conséquence de la mise en application de la Rl N° 72.

Deux normes de la République de Cuba réglementent les méthodes de la coopération
avec I'OIML, ainsi que la mise en application des Rl a Cuba.

Ce bref apercu est basé sur les publications disponibles au Centre de Documentation
du BIML. Les rapports parus dans les Bulletins internes aux Services nationaux de métro-
logie ne sont pas inclus.

F.P.

OIML IN THE PRESS

A survey of information on OIML to be found in the technical press was published in
the OIML Bulletin No. 92, September 1983. A new compilation of publications on OIML, for
the years 1983-1985, is given below.

Three journals should be mentioned first, as they publish most of the news on OIML:

PTB — Mitteilungen (FR. Germany) is regularly publishing reports on all aspects of
OIML activity. Changes in the CIML, reports on meetings and seminars, announcements of
new OIML publications appear in almost each number of this journal. German translations
of International Recommendations No's 17, 51, 53, 57, 60, 61 in parallel with the official
French texts, were published during these three years. In PTB-Mitteilungen 5/85, the integral
text of a paper by the CIML-President Mr. K. Birkeland, on the demands of society, and
the technology concerning legal metrology and the ways and means of satisfying these
national and international requirements, was published. Similarly, the volumes of PTB
Jahresberichte (Annual Reports of the PTB) give a detailed account of the activity -of ~OIML
Secretariats.

Standardization, the official Bulletin of the Arab Organization for Standardization and
Metrology (ASMO) also keeps up with OIML activities. An important part of the work
of the Committee C.T.8 Metrology is the translation into Arabic of the Rl's (e.g. No's 3, 4,
16, 33, 47) and of DI's (No's 5, 6), and of the Vocabulary of Legal Metrology.

The Institute of Trading Standards Review of Australia is often reprinting complete articles
published in OIML Bulletin, which may be of interest to the Australian technical personnel.

Among these one may mention the articles by Messrs Haegstad, Strecker, Driel, Sindelé‘lr,
Hoerlein, Gogge, Humpert, Wiinsche. Short news items give a regular survey of the work
of the leading bodies of OIML.

Izmeritelnaya teknika (1983-No. 2, USSR) reported on the meeting of SP 31 held in Odessa.

Muwassafat (Tunisia) published in No. 11-1984 an article entitled « Get acquainted with
OIML ». An « International Calendar » often gives dates of OIML meetings.
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éeskos]ovenské standardizace commemorated the 30th anniversary of our Organization
{No. 12-1985). The international Document No. 6 « Documentation for measurement standards
and calibration devices » was discussed in a paper published in No. 1-1984.

In the Dutch journal Metrovisie, Mr. Korenhoff published reports on two meetings
SP 7-Sr 2 in Alexandria (No. 6-1983) and SP2-Sr6 in Copenhagen (No. 2-1985). These reports
cover not only the technical aspects of the meeting but give also some personal impressions
on the places visited during the journey. The meeting of SP 5D was described in No. 4-1985.

A report on the meeting of SP2-Sr4 in Paris appeared in JEMIC Technical Report
Vol. 19 No. 4 in Japan.

The journal INFOVRAC (No. 19-1985, Paris} published an article on « The importance of
Legal Metrology ».

In the United States of America, NBS published, in June 1984, a bulletin « OIML News »
with information on meetings and current activities. The paper Weights and Measures Today
(Nov. 1984) gave an account of the 7th International Conference on Legal Metrology. Each
volume of the Reports of the Annual Meetings of the National Conference on Weights and
Measures contains a chapter on OIML activities.

Standarti | Catchestvo {(Bulgaria, No. 6-1985) gave a detailed report on the visit of
Mr. Athané to Sofia, with a series of questions on OIML, followed by the answers of the
Director of the BIML.

The Seventh Conference was the subject of articles published also in Eich- und
Vermessungsmagazin (No. 45, Austria) and Standardisierung und Qualitdt (No. 7-1983, GDR).
This journal pubtished also articles on the meetings of the 19th CIML and of SP 21.

One should also point out that our Organization was mentioned in two unusual publications.
Member States of GATT are sending Notifications on changes in technical regulations to
the Secretariat in conformity with the GATT Standards Code. Such a change may be the
consequence of harmonization of the requirements by OIML. For example, the Notification
85.129 of Switzerland (26 July 1985) which announced a modification of the Regulation on
the approval and verification of heat meters and hot water meters, a consequence of the
implementation of Rl 72.

Two standards of the Republic of Cuba regulate the methods of co-operation with OIML
and of the implementation of RI's in Cuba.

This brief survey is based on publications available in the BIML Documentation Center.
The reports published by metrological services in Bulletins of restricted distribution were
not taken into consideration.

F.P.
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INFORMATIONS

MEMBRES DU COMITE

AUSTRALIE — Monsieur J. BIRCH, Executive Director de la National Standards
Commission, a été désigné pour représenter son Pays au CIML, en remplacement de
Monsieur T.J. PETRY (Monsieur F. HARVEY avait provisoirement rempli les fonctions
de Membre du Comité & l'occasion de la 21éme réunion du CIML en avril 1986).

REPUBLIQUE POPULAIRE DEMOCRATIQUE DE COREE — Le nouveau membre du
Comité est Monsieur TCHEU HWA TCHOUN qui remplace Monsieur KIM HI SANG,
appelé a d'autres fonctions.

E
sk ok

COMMITTEE MEMBERS

AUSTRALIA — Mr J. BIRCH, Executive Director, National Standards Commission,
has been designated to represent his country on the CIML in the place of Mr T.J. PETRY
(Mr F. HARVEY acted provisionally as the CIML Member during the 21st meeting
of the CIML, April 1986).

DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA — The new Committee Member

is Mr TCHEU HWA TCHOUN. He replaces Mr KIM H! SANG who is taking up another
position.
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REUNIONS

Groupes de travail

SP12-8r8 Compteurs d'énergie thermique
SP17-8r1 Mesure des p})Il'utions de l'air
SP5D -Sr3 Compteurs d’eau

SP23

Méthodes et moyens d’attestation des )
dispositifs de vérification .

et SP23 -8r1,2,3,4et5h

SP7 -Sr4 Instruments de pesage & fonctionne-
ment non automatique

SP6 -Sr1 Compteurs de gaz a parois déforma-
bles

SP6 -Sr2 Compteurs de gaz & pistons rotatifs
Compteurs de gaz non volumétriques |

SP5D - 8rt1 Compteurs et ensembles de mesure
de liquides autres que l'eau & cham- /
bres mesureuses ou & turbine \

SP5D - Sr8 Compteurs électromagnétiques S

SP5D -Sr9 Compteurs vortex /

SP55 - 8r8 Réservoirs de stockage

SP5S-Sr9 Camions et wagons citernes

SP5S - Sr 10 Péniches et navires citernes

SP 58 - 8Sr11 Dispositifs de repérage des niveaux
de liquides dans les réserveirs J

SP 14 Acoustique et vibrations |

SP14-8r1  Sonométres

SP14-8r2  Audiométres

SP 14 - Sr3  Vibrations mécaniques et chocs /

SP10-8r1 Mesure de la vitesse des véhicules

SP12-8r7 Thermomeétres médicaux

Dates

30 sept.-1°r oct. 1986

20-22 oct. 1986

2324 oct. 1986

27-31 oct. 1986

3-7 nov. 1986

20-21 nov. 1986

2527 nov. 1986

8-12 déc. 1986

6-7 avril 1987

avril 1987
(provisoire)

5-8 mai 1987

Lieux

BRAUNSCHWEIG
R.F. D'ALLEMAGNE

BERLIN-QUEST

BERLIN-OUEST

PRAGUE
TCHECOSLGVAQUIE

PARIS
FRANCE

WASHINGTON, D.C.
USA

PARIS
FRANCE

DELFT
PAYS-BAS

BIML
PARIS

SUISSE

BRAUNSCHWEIG
R.F. D'ALLEMAGNE

Séminaire sur la vérification des installations de
mesure de liguides
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FRANCE
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— Vocabulaire international des termes fondamentaux et généraux de métrologie

PUBLICATIONS

Vocabulaire de métrologie légale
Vocabulary of legal metrology

International vocabulary of basic and general terms in metrology

RECOMMANDATIONS INTERNATIONALES
INTERNATIONAL RECOMMENDATIONS

Ri

1

i0

11

12

14

No

Poids cylindriques de 1 g & 10 kg (de la classe de précision moyenne)
Cylindrical weights from 1 g to 10 kg (medium accuracy class)

Poids parallélépipédiques de 5 & 50 kg (de la classe de précision moyenne)
Rectangular bar weights from 5 to 50 kg (medium accuracy class)

Réglementation métrologique des instruments de pesage & fonctionnement non
automatique

Metrological regulations for non automatic weighing instruments

Fioles jaugées (2 un trait) en verre
Volumetric flasks (one mark) in glass

Compteurs de liquides autres que l'eau & chambres mesureuses
Meters for liquids other than water with measuring chambers

Prescriptions générales pour les compteurs de volume de gaz
General specifications for volumetric gas meters

Thermomeétres médicaux (& mercure, en verre, avec dispositif 2 maximum]
Clinical thermometers (mercury-in-glass, with maximum device)

Vérification et étalonnage des blocs de référence de dureté Brinell
Verification and calibration of Brinell hardness standardized blocks

Vérification et étalonnage des blocs de référence de dureté Vickers
Verification and calibration of Vickers hardness standardized blocks

Vérification et étalonnage des blocs de référence de dureté Rockwell B
Verification and calibration of Rockwell B hardness standardized blocks

Vérification et étalonnage des blocs de référence de dureté Rockwell C
Verification and calibration of Rockwell C hardness standardized blocks

Saccharimétres polarimétriques
Polarimetric saccharimeters
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

52

Instruments de mesure de la masse a I'hectolitre des céréales
Instruments for measuring the hectolitre mass of cereals

Manometres des instruments de mesure de la tension artérielle (sphygmo-
manometres)

Manometers for instruments for measuring blood pressure (sphygmomanometers)

Manometres, vacuomeétres, manovacuométres indicateurs
Indicating pressure gauges, vacuum gauges and pressure-vacuum gauges

Pyrométres optiques a filament disparaissant
Optical pyrometers of the disappearing filament type

Manometres, vacuométres, manovacuomeétres enregistreurs
Recording pressure gauges, vacuum gauges, and pressure-vacuum gauges

Poids des classes de précision E; E2 F; F, M; de 50 kg & 1 mg
Weights of accuracy classes E, E, F; F, M, from 50 kg to 1 mg

Taximétres
Taximeters

Tables alcoométriques internationales
International alcoholometric tables

Manometres pour pneumatiques de véhicules automobiles
Tyre pressure gauges for motor vehicles

Métre étalon rigide pour agents de vérification
Standard one metre bar for verification officers

Poids étalons pour agents de vérification
Standard weights for verification officers

Seringues médicales
Medical syringes

Compteurs de volume de liquides (autres que I'eau). Dispositifs complémentaires
Volume meters for liquids (other than water). Ancillary equipment

Réglementation technique des instruments de pesage a fonctionnement non-
automatique

Technical regulations for non-automatic weighing machines

Mesures de capacité de service
Capacity serving measures

Mesures de longueur & bouts plans (calibres & bouts plans ou caies-étalons)
End standards of length (gauge blocks)

Compteurs de volume de gaz & parois déformables
Diaphragm gas meters

Compteurs de volume de gaz & pistons rotatifs et compteurs de volume de
gaz a turbine

Rotary piston gas meters and turbine gas meters
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33 — Valeur conventionnelle du résultat des pesées dans l'air

Conventional value of the result of weighing in air

34 — Classes de précision des instruments de mesurage

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Accuracy classes of measuring instruments

Mesures matérialisées de longueur pour usages généraux
Material measures of length for general use

— Vérification des pénétrateurs des machines d’essai de dureté

Verification of indenters for hardness testing machines

— Vérification des machines d'essai de dureté (systéme Brinell)

Verification of hardness testing machines (Brinell system)

— Vérification des machines d'essai de dureté (systéme Vickers)

Verification of hardness testing machines (Vickers system)

— Vérification des machines d'essai de dureté (systemes Rockwell B, F, T-C, A, N)

Verification of hardness testing machines (Rockwell systems B, F, T - C, A, N}

Pipettes graduées étalons pour agents de vérification
Standard graduated pipettes for verification officers

Burettes étalons pour agents de vérification
Standard burettes for verification officers

Poincons de métal pour agents de vérification
Metal stamps for verification officers

Fioles étalons graduées en verre pour agents de vérification
Standard graduated glass flasks for verification officers

Alcoométres et aréométres pour alcool et thermomeéires utilisés en alcoométrie
Alcoholometers and alcohol hydrometers and thermometers for use in alcoholometry

Tonneaux et futailles
Casks and barrels

Compteurs d'énergie électrique active a branchement direct (de la classe 2)
Active electrical energy meters for direct connection (class 2)

Poids étalons pour le contrble des instruments de pesage de portée élevée
Standard weigkts for testing of high capacity weighing machines

Lampes a ruban de tungsténe pour |'étalonnage des pyrometres optiques
Tungsten ribbon lamps for calibration of optical pyrometers

Compteurs d’eau (destinés au mesurage de l'eau froide)
Water meters (intended for the metering of cold water)

Instruments de pesage totalisateurs continus & fonctionnement automatique
Continuous totalising automatic weighing machines

Trieuses pondérales de contrble et trieuses pondérales de classement
Checkweighing and weight grading machines

Poids hexagonaux. Classe de précision ordinaire de 100 g a 50 kg
Hexagonal weights. Ordinary accuracy class, from 100 g to 50 kg

Caractéristiques métrologiques des éléments récepteurs élastiques utilisés
pour le mesurage de la pression. Méthodes de leur détermination

Metrological characteristics of elastic sensing elements used for measurement of
pressure. Determination methods

Bulletin OIML Ne 104 - Septembre 1986 53



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

[l

54

Echelle de pH des solutions agueuses
pH scale for agueous solutions

Compteurs de vitesse, compteurs mécaniques de distances et chronotachy-
graphes des véhicules automobiles - Réglementation métrologique

Speedometers, mechanical odometers and chronotachographs for motor vehicles. Metro-
logical regulations

Solutions-étalons reproduisant la conductivité des électrolytes

Standard solutions reproducing the conductivity of electrolytes

Ensembles de mesurage de liquides autres que l'eau équipés de compteurs
de volumes. Dispositions générales

Measuring assemblies for liquids other than water fitted with volume meters. General
provisions.

Sonometres
Sound level meters

Humidimeétres pour grains de céréales et graines oléagineuses
Moisture meters for cereal grains and oilseeds

Réglementation métrologique des cellules de pesée
Metrological regulations for load cells

Doscuses pondérales a fonctionnement automatique
Automatic gravimetric filling machines

Caractéristiques de performance des extensomeétres métalliques & résistance
Performance characteristics of metallic resistance strain gages

Tables de mesure du pétrole
Petroleum measurement tables

Exigences générales pour les machines d'essai des matériaux

“General requirements for materials testing machines

Exigences pour les machines d'essai des matériaux en traction et en compression
Requirements for machines for tension and compression testing of materials

Instruments mesureurs de longueurs
Length measuring instruments

Ensembles de mesurage de liquides autres que 'eau équipés de compteurs de
volumes. Contrbles métrologiques

Measuring assemblies for liquids other than water fitted with volume meters. Metro-
logical controls

Méthode d’'étalonnage des cellules de conductivité
Calibration method for conductivity cells

Viscosimétres a capillaire, en verre, pour la mesure de la viscosité cinématique
Glass capillary viscometers for the measurement of kinematic viscosity.

Détermination des erreurs de base et dhystérésis des analyseurs de gaz
Determination of intrinsic and hysteresis errors of gas analysers

Réservoirs de stockage fixes. Prescriptions générales
Fixed storage tanks. General requirements
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72 —

73 —

74 —

Compteurs d’eau destinés au mesurage de l'eau chaude
Hot water meters

Prescriptions pour les gaz purs CO, CO; CHi Hi, O, N; et Ar destinés a la

préparation des mélanges de gaz de référence

Requirements concerning pure gases CO, GO, CH, H, O, N, and Ar intended for the
preparation of reference gas mixtures

Instruments de pesage électroniques ()
Electronic weighing instruments (")

DOCUMENTS INTERNATIONAUX
INTERNATIONAL DOCUMENTS

DI N°

)

Loi de métrologie
Law on metrology

Unités de mesure légales
Legal units of measurement

Qualification légale des instruments de mesurage
Legal qualification of measuring instruments

Conditions d'installation et de stockage des compteurs d’eau froide
Installation and storage conditions for cold water meters

Principes pour I'établissement des schémas de hiérarchie des instrumentis de
mesture
Principles for the establishment of hierarchy schemes for measuring instruments

Documentation pour les étalons et les dispositifs d'étalonnage
Documentation for measurement standards and calibration devices

Evaluation des étalons de débitmétrie et des dispositifs utilisés pour 'essai
des compteurs d'eau
The evaluation of flow standards and facilities used for testing water meters

Principes concernant le choix, la reconnaissance officielle, l'utilisation et la
conservation des étalons

Principles concerning choice, official recognition, use and conservation of measurement
standards

Projet & sanctionner par la Huitiéme Conférence Internationale de Métrologie Légale - octobre 1988
Draft to be sanctioned by the Fighth International Conference of Legal Metrology - October 1988.
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10

11

12

13

14

Principes de la surveillance métrologique
Principles of metrological supervision

Conseils pour la détermination des intervalles de réétalonnage des équipements
de mesure utilisés dans les laboratoires d’essais

Guidelines for the determination of recalibration intervals of measuring equipment
used in testing laboratories

Exigences générales pour les instruments de mesure électroniques
General requirements. for electronic measuring instruments

Domaines d'utilisation des instruments de mesure assujettis & la vérification
Fields of use of measuring instruments subject to verification

Conseils pour les arrangements bi- ou multilatéraux de reconnaissance des
résultats d'essais - approbations de modéles - vérifications

Guidelines for bi- or multilateral arrangements on the recognition of : test results -
pattern approvals - verifications

Qualification du personnel en métrologie légale
Qualification of legal metrology personnel

15 Principes du choix des caractéristiques pour I'examen des instruments de
mesure usuels
Principles of selection of characteristics for the examination of measuring instruments
Note — Ces publications peuvent étre acquises au / These publications may be purchased from
Bureau International de Métrologie Légale, 11, rue Turgot, 75009 PARIS.
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ORGANISATION

INTERNATIONALE

DE METROLOGIE LEGALE

ETATS MEMBRES

ALGERIE INDONESIE
REP. FEDERALE D'ALLEMAGNE IRLANDE

REP. DEMOCRATIQUE ALLEMANDE ISRAEL
AUSTRALIE ITALIE
AUTRICHE JAPON
BELGIQUE KENYA
BRESIL LIBAN
BULGARIE MARGG
CAMEROUN MONACO
CANADA NORVEGE
REP. POP. DE CHINE PAKISTAN
22: PQE COREE PAYSBAS
HAEP. POP. DEM. DE COREE POLOGNE
CUBA :OSMANIE
OVAUNEUN,DE STAE TN
EEPYE;EIE SRI LANKA
ETATS-UNIS D’AMERIQUE SUEDE
ETHIOPIE SUISSE
EINLANDE TANZANIE
ERANCE TCHECOSLOVAQUIE
GRECE TUNISIE
GUINEE URSS.
HONGRIE VENEZUELA
INDE YOUGOSLAVIE

MEMBRES CORRESPONDANTS

Albanie - Bahrein - Botswana . Burkina Faso - Colombie . Costa Rica - Equateur - Fidji - Ghana -
Hong Kong - Irak - Islande - Jordanie - Koweit - Luxembourg - Mali - Maurice - Népal - Nouvelle-Zélande -
Oman . Panama - Pérou - Philippines . Portugal - Syrie - Trinité et Tobago - Turquie
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MEMBRES

COMITE INTERNATIONAL de METROLOGIE LEGALE

ALGERIE

Membre & désigner par son Gouvernement
Correspondance adressée 2

Direction de I'’Administration des Moyens
Sous-Direction de la Métrologie

Ministére des Industries Légéres

Rue Ahmed Bey

Immeuble le Colisée

ALGER

REPUBLIQUE FEDERALE D'ALLEMAGNE

Mr M. KOCHSIEK

Directeur

Physikalisch-Technische Bundesanstalt,
Bundesallee 100 - Postfach 3345

3300 BRAUNSCHWEIG.

TP 49-531-5920
TX 9-52 822 PTB
TG Bundesphysik Braunschweig

REPUBLIQUE DEMOCRATIQUE ALLEMANDE

Mr K. HASCHE

Leiter der Fachabteilung « Mechanik/Metrologie
in der Fertigungstechnik »

Amt flr Standardisierung, Messwesen,

und Warenpriifung,

Firstenwalder Damm 388

1162 BERLIN.

TP 37-2-65 260

TX 112630 asmw

AUSTRALIE

Mr J. BIRCH

Executive Director

National Standards Commission,
P.0O. Box 282

NORTH RYDE, N.SW. 2113.

TP 61-2-888 39 22
TX AA 23144
TG NATSTANCOM Sydney

AUTRICHE

Mr R. LEWISCH

Director of the Metrology Service
Bundesamt flir Eich- und Vermessungswesen
Arltgasse 35

A-1163 WIEN.

TP 43-222:92 16 27

TX 115 468 bevwn

BELGIQUE

Madame M.L. HENRION
Inspecteur Général
Service de la Métrologie
24-26, rue J.A. De Mot
B-1040 BRUXELLES

TP 32-2:233 61 11
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BRESIL

Mr J. TAVORA VEADO
Président, INMETRO

Praga Mauah N° 7, 13 Andar
20081 RIO DE JANEIRO

TP 021 233 1586 et 233 1184
TX 2134599 IMNQ BR

BULGARIE

Mr P. ZLATAREV

Dirscteur Général du Centre National
de Métrologie

Comité d'Etat pour la Science et le
Progrés Technique

Département a la Normalisation

21, rue du 6 Septembre

1000 SOFIA

TP — 8591
TX 22 570 DKS
TG techprogress

CAMEROUN

Mr Edouard DIFFO

Sous-Directeur des Poids et Mesures
Ministére du Commerce et de I'Industrie
B.P. 501

YAOUNDE

TP 237-22-35-69
TX 82-68 & Yaoundé

CANADA

Mr R.G. KNAPP

Director, Legal Metrology Branch
Consumer and Corporate Affairs
Tunney’s Pasture, Avenue Holland,
Standards Building

OTTAWA, Ontario K1A OC9

TP 1-613-992 38 19
TX 053 3694

REPUBLIQUE POPULAIRE DE GHINE

Mr SONG YONGLIN

Sous-Directeur du Bureau d’Etat de Métrologie
de la R.P.C.

POB. 2112

BEUING

TP 44.4304
TX 210209 SBM CN

CHYPRE

Mr M. EROTOKRITOS

Chief Industrial Officer

Ministry of Commerce and Industry
NICOSIA.

TP 357-21-40 34 41
TX 2283 MIN COMIND
TG mincommind Nicosia
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REPUBLIQUE DE COREE

Mr CHANG KI-JJUNG

Director of Metrology Division

Bureau of Standards

Industrial Advancement Administration
2, Chung-and-dong,

KWACH'ON, KYONGGI-DO 171-11

TP 82-2-590-8990

TG KORIAA.

REPUBLIQUE POP. DEM. DE COREE

Mr TCHEU HWA TCHOUN

Directeur de l'Institut Central de Métrologie
du Comité Métrologique auprés du Comité
National de la Science et de la Technologie
Arrondissement de Sadong

PYONGYANG

TG standard

CUBA

Mr J. GOMEZ ROSELL

Director INIMET

¢/o Mr Acosta Alemany

Comite Estatal de Normalizacion

Calle 12 N° 314 entre 3A y 5A, Miramar
HABANA

TX 511422 CINAN

TP 53-7-67901

TG CEN HAVANA

DANEMARK

Mr Ove E. PETERSEN

Senior Executive Engineer
Secretariat for Metrology
National Agency of Technology
Tagensvej 135

DK-2200 COPENHAGEN N

TP 45 1 85 10 66

TX 15768 techno DK

EGYPTE

Mr F.A. SOBHY

Président,

Egyptian Organization for Standardization
and Quality Control

2 Latin America Street, Garden City
CAIRO.

TP 20-2-26 355

TX 93 296 EOS

TG TAWHID

ESPAGNE

Mr M. CADARSO

Director,

Centro Espanol de Metrologia
General lbanez de Ibero, 3
28071 MADRID

TP 34-1-233 38 00

ETATS-UNIS D’AMERIQUE

Mr D.E. EDGERLY

Manager, Standards Management Program
Office of Product Standards Policy
National Bureau of Standards

Building 101, Room A 625
GAITHERSBURG, Maryland 20899

TP 1-301-921 32 87

TX 898 493 GARG
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ETHIOPIE

Mr Yohannes AFEWORK
Head of Technical Service
Ethiopian Standards Institution

.P.0O. Box 2310

ADDIS ABABA.
TP — 15 04 00 et 15 04 25
TG ETHIOSTAN

FINLANDE

Madame U. LAHTEENMAKI
Director of Metrology Department
Technical Inspection Centre

Box 204

SF 00181 HELSINKI 18

TP 358-0-61 671

TG TEKTARTOS HKI

FRANCE

Mr Ph. BERTRAN

Chef du Service de la Métrologie
D.Q.S.1. Ministére de I'Industrie,
des P. et T. et du Tourisme
30-32, rue Guersant

75840 PARIS Cedex 17

TP 33 (1) 45728585
TX 649 917 F

GRECE

Mr A. DESIS

Technical Officer

Directorate of Weights and Measures
Ministry of Commerce

Canning Sq.

10181 ATHENS

TP 36 14 168

TX 21 67 35 DRAG GR et 21 52 82 YPEM GR

GUINEE

Mr B. CONDE

Directeur du Service National

de Métrologie Légale,

Ministére du Commerce Intérieur
CONAKRY.

TP — 42 403 et 41 720

HONGRIE

Mr D. BELEDI

Président, Orszidgos Mérésiigyi Hivatal,
P.O. Box 19

H-1531 BUDAPEST

TP 36-1-85 05 99 et 85 05 40

TX 22-4856 OMH

TG HUNGMETER Budapest

INDE

Mr S. HAQUE

Director, Weights & Measures
Ministry of Food and Civil Supplies
Directorate of Weights and Measures
12-A, Jam Nagar House

NEW DELHI 110 011

TP — 38 53 44

TX 31-3711 COOP IN

TG POORTISAHAKAR
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INDONESIE

Mr G.M. PUTERA

Director of Metrology

Directorate General of Domestic Trade
Departemen Perdagangan

Jalan Pasteur 27

40171 BANDUNG.

TP 62-22-50 597 et 50 695

TX 28 176

IRLANDE

Mr P. FANNING

Principal Officer, Legal Metrology Section
Department of Industry, Trade, Commerce and
Tourism ;

Frederick Building, Setanta Centre,

South Frederick Street,

DUBLIN 2.

TP 353-1-71 08 33

TX 24 651

TG TRADCOM Dublin

ISRAEL

Mr A. RONEN

Controller of Weights, Measures and Standards
Ministry  of Industry and Trade

P.0.B. 299

JERUSALEM 91002

TP 972-2-27 241

TG MEMISCOM Jerusalem

ITALIE

Mr C. AMODEO

Capo dell'Ufficio Centrale Metrico,
Via Antonio Bosio, 15

00161 ROMA.

TP 39-6-348 78 34

JAPON

Mr K. HZUKA

Director General

National Research Laboratory of Metrology
1-4, 1-Chome, Umezono, Sakura-Mura, Niihari-Gun
IBARAKI 305.

TP 81-298-54 41 49

TX 3652570 AIST

TG KEIRYOKEN TSUCHIURA

KENYA

Mr P.A. AYATA

Superintendent of Weights and Measures
Weights and Measures Department
Ministry of Commerce

P.O. Box 41071

NAIROBI

TP 254-2-33 51 55 et 33 51 11
TG ASSIZERS, Nairobi

LIBAN

Membre & désigner par son Gouvernement
Correspondance a adresser a

Service des Poids et Mesures,

Ministere de I'Economie et du Commerce,
Rue Al-Sourati, imm. Assaf

RAS-BEYROUTH.
TP — 34 40 60
60

MAROCC

Mr M. BENKIRANE

Chef de la Division de la Métrologie Légale
Direction de |'Industrie

5, rue Errich, Immeuble A, Quartier Hassan
RABAT.

TP 2112-7-51 792

MONACO

Mr A. VATRICAN

Secrétaire Général,

Centre Scientifique de Monaco
16, Boulevard de Suisse

MC MONTE CARLO.

TP 33:93-30 33 71

NORVEGE

Mr K. BIRKELAND

Directeur, Det norske justervesen
Postbox 6832 St. Olavs Plass
0130 OSLO 1

TP 47-2-20 02 26

PAKISTAN

Membre a désigner par son Gouvernement
Correspondance adressée &

Pakistan Standards Institution

39-Garden Road, Saddar

KARACHI-3.

TP — 73088
TG PEYASAI

PAYS-BAS

Mr J. NIEUWLAND

Chef

Section des Affaires Légales
Dienst van het lJkwezen
Hoofddirectie

Posthus 654

2600 AR DELFT.

TP 31-15-56 92 71
TX 38 373 WKWZ

POLOGNE

Mr T. PODGORSKI

Président Adjoint,

Polski Komitet Normalizacji, Miar i Jakosci
ul. Elektoralna 2

00-139 WARSZAWA,

TP 48-22-20 54 34
TX 813 642 PKN
TG PEKANIM

ROUMANIE

Mr 1. ISCRULESCU

Directeur, Institutul National de Metrologie,
Sos Vitan-Birzesti nr. 11

BUCAREST 4.

TP — 83 35 20
TX 11 871
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ROYAUME-UNI

Mr P.B. CLAPHAM

Director,

National Weights and Measures Laboratory,
Department of Trade and Industry

26, Chapter Street

LONDON SW1P 4NS.

TP 44-1-211 30 00
TX 88 11 074 DTHQ

SRI LANKA

Mr H.LRW. MADANAYAKE

Deputy Commissioner of Internal Trade
Measurement Standards and Services Division
Department of Internal Trade

101, Park Road

COLOMBO 5.

TP — 83 261

SUEDE

Mr R. OHLON

Ingénieur en Chef, Statens Provningsanstalt.
P.O. BOX 857

S-501 15 BORAS.

TP 46-33-16 50 00

TX 362.52

TG TESTING B BORAS

SUISSE
Mr P. KOCH

Vice-Directeur, Office Fédéral de Métrologie,

Lindenweg 50
3084 WABERN/BE.

TP 41-31-54 10 61
TX 33 385 LATOP
TG OFMET

TANZANIE

Mr AH.M. TUKAI

Ag. Commissioner for Weights and Measures
Weights and Measures Bureau

P.0. Box 313

DAR ES SALAAM

TP — 63 639

TG WEIGHING Dar es Salaam

TP = telephone

TCHEGOSLOVAQUIE

Mr T. HILL

Président, Urad pro normalizaci a mereni,
Vaclavské namesti ¢.19

113 47 PRAHA 1 — NOVE MESTO.

TP 42.2-26 22 51
TX 121 948 UNM
TG normalizace

TUNISIE

Mr Ali BEN GAID

Président Directeur Général

Institut National de la Normalisation
et de la Propriété Industrielle

Boite Postale 23

1012 TUNIS BELVEDERE

TP 216-1-785 922
TX 13 802 INORPI

U.R.S.S.

Mr LK. ISSAEV

Chef du Département de Métrologie,
Gosstandart,

Leninsky Prospect 9

117049 MOSCOU.

TP — 236 40 44
TX 411 378 GOST
TG Moskva-Standart

VENEZUELA

Mr H. REYES CABRERA

Directeur

Servicio Nacional de Metrologia

Ministerio de Fomento,

Av. Javier Ustariz, Edif. Parque Residencial
Urb. San Bernardino

CARACAS.

TP 58252 14 09

TX 22 753 MINFO

TG METROLOGIA Caracas

YOUGOSLAVIE

Mr M. MEZEK

Directeur-Adjoint

Bureau Fédéral des Mesures et Métaux Précieux
Mike Alasa 14

11000 BEOGRAD.

TP 38-11-18 37 36
TX 11 020 YUZMBG

Les numéros sont en général indiqués pour le régime automatique international & I'exception

des numéros qui sont précédés d'un trait.

The call numbers are generally indicated for international automatic dialling except where the

focal number is preceded by a dash.

TG = telegramme X = telex

Pour tout télex ou télégramme, il est nécessaire d'indiquer le nom de la personne et sa qualité.
For all telex or telegrams it is necessary to indicate name of person and occupation.
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PRESIDENCE

Président ............ K. BIRKELAND, Norvége
ier Vice-Président ... LK. ISSAEV, U.R.S.S.
2e Vice-Président ... D.E. EDGERLY, Etats-Unis d’Amérique

CONSEIL DE LA PRESIDENCE

K. BIRKELAND, Norvége, Président

LK. ISSAEV, U.R.S.S., V/Président D.E. EDGERLY, Etats-Unis d’Amérique, V/Président
Madame M.L. HENRION, Belgique Fh. BERTRAN, France

SONG YONGLIN, Rép. Pop..de Chine P.B. CLAPHAM, Royaume-Uni

Le Directeur du Bureau International de Métrologie Légale

BUREAU INTERNATIONAL DE METROLOGIE LEGALE

Directeur B. ATHANE
Adjoint au Directeur S.A. THULIN
Adjoint au Directeur F. PETIK
ingénieur Consultant A.B. TURSKI
Administrateur Ph. LECLERCQ

MEMBRES D’HONNEUR

J. STULLA-GOTZ, Autriche — Président du Comité

H. KONIG, Suisse — Vice-Président du Comité

H. MOSER, Rép. Féd. d'Allemagne — Membre du Conseil de la Présidence
V. ERMAKQV, U.R.8.S. — Vice-Président du Comité

AJ. van MALE, Pays-Bas — Président du Comité

A. PERLSTAIN, Suisse — Membre du Conseil de la Présidence

W. MUHE, Rép. Féd. d’Allemagne — Vice-Président du Comité
H.W. LIERS, Rép. Dém. Allemande -—— Membre du Conseil de la Présidence
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ADRESSES DES SERVICES DES MEMBRES CORRESPONDANTS

ALBANIE

Drejtoria e Kontrollit te Mjeteve Matese
prane Keshillit te Ministrave
TIRANA

B8AHREIN

The Responsible of Metrology
Standards and Metrology Section
Ministry of Commerce and Agriculture
P.0O. Box 5479

MANAMA

BOTSWANA

The Permanent Secretary

Division of Weights and Measures
Ministry of Commerce and Industry
Private Bag 48

GABORONE

BURKINA FASO

Direction Générale des Prix
Ministére du Commerce

et de I’Approvisionnement du Peuple
B.P. 19

OUAGADQUGOU

COLOMBIE

Superintendencia de Industria y Comercio
Centro de Control de Calidad y Metrologia
Cra. 37 No 5295, 4° piso

BOGOTA D.E.

COSTA RICA

Oficina Nacional de Normas y Unidades
de Medida

Ministerio de Economia y Comercio
Apartado 10216

SAN JOSE

EQUATEUR

The Director General

Instituto Ecuatoriano de Normalizacion
Calle Baquerizo Moreno No 454

entre 6 de Diciembre y Almagro
Casilla No 3999

QUITO

FiDJ!

The Chief Inspector of Weigths and Measures
Ministry of Economic Development, Planning
and Tourism

Government Buildings

P.O. Box 2118

SUVA

GHANA

Ghana Standards Board

Kwame Nkrumah Conference Centre
(Tower Block - 2nd Bay, 3rd Floor}
P.O. Box M-245

ACCRA

HONG-KONG

Commissioner of Customs and Excise

(Attn. Trading Standards Investigation Bureau)
Harbour Building 7/F

38 Pier Road

Central

HONG KONG
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IRAK

Planning Board

Central Organization for Standardization
and Quality Control

P.0.B. 13032

Al Jadiria

BAGHDAD

ISLANDE

The Director

lcelandic Office "of Metrology
Loggildingarstofan

Sioumuli 13

105 REYKJAVIK

JORDANIE

Directorate of Standards
Ministry of Industry and Trade
P.O. Box 2019

AMMAN

KOWEIT

The Under Secretary

Ministry of Commerce and Industry
Department of Standards and Metrology
Post Box No 2944

KUWAIT

LUXEMBOURG

Le Préposé du Service de Métrologie
Administration des Contributions

Rue dss Scillas

2529 HOWALD

MALI

Le Directeur Général des Affaires Economiques
(Service des Poids et Mesures)

B.P. 201

BAMAKO

MAURICE

The Director

Mauritius Standards Bureau
Ministry of Commerce and Industry
REDUIT

NEPAL

The Chief Inspector

Mint, Weights and Measures Department
Ministry of Finance

His Majesty’'s Government
Bhimsenstambha

KATHMANDU

NOUVELLE-ZELANDE

The Chief Inspector of Weights and Measures
Department of Labour

Head Office

Private Bag

WELLINGTON 1

OMAN

The Director General

for Specifications and Measurements
Ministry of Commerce and industry
P.0O. Box 550

MUSCAT
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PANAMA

Le Directeur

Comision Panamena de Normas Industriales
y Tecnicas

Ministerio de Comercio e Industrias
Apartado 9658

PANAMA 4

PEROU

The Director General -

ITINTEC Instituto de Investigacion Tecnologica
Industrial v de Normas Tecnicas

Apartado 145

LIMA 100

PHILIPPINES

The Director

Product Standards Agency
Ministry of Trade and Industry
Trade & Industry Building

361 Sen. Gil J. Puyat Avenue
Makati, Metro Manila
PHILIPPINES 3117

PORTUGAL

Director-Geral da Qualidade
Ministerio da Industria e Energia
Rue José Estevéo, 83-A

1199 LISBOA Codex

SYRIE

The General Director

The Syrian Arab Organization

for Standardization and Metrology
P.O. Box 11836

DAMASCUS

TRINITE ET TOBAGO

The Director

Trinidad and Tobago Bureau of Standards
P.O. Box 467

PORT OF SPAIN

TURQUIE

Le Directeur du Service des Poids et Mesures
Ticaret Bakanligi, Olciiler ve Ayarlar

Midir Vekili - Bakanliklar

ANKARA

Grande Imprimerie de Troyes, 130, rue Général-de-Gaulle, 10000 TROYES
Dép6t 1égal n° 7606 - Oct. 1986
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