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INTERNATIONAL HARMONIZATION
in the FIELD of DYNAMIC MEASUREMENT
of LIQUID QUANTITIES

by Prof. M. BLUSCHKE

Abstract :

The different types of instrumenis for measuring the volume of flowing liguids are
briefly trealed and classified systemeatically in the way applied in the liferature. Then «a
description is given of the infernaiional harmonizalion work in the field of these measuring
instruments, done by the « Organisaiion Infernationale de Méirologie Légale (OIML ] »
and by territorial organizations. Finally the puper deqls with the zorresponding harmoni-
zation work in the jleld of standardization, that is to say, above all within the framework
of the International Organization jor Standerdization (150) (*).

1. INTRODUCTION

Fields of measurement which are of great economic importance usunally entail a
number of additional fields of work which enable and facilitate the large-scale utilization
of measuring instruments also in the domains of techuology and economy aund not only
in science. This work does not only include the testing of the measuring instruments.
in order to determine the magnitude of their errors and other metrological gualities,
but it also involves the specification of minimum requirements, if the instruments are
used in legal metrology, or the standardization of qualities, sizes, graduations or per-
formance, 1if the application and the interchange of the instruments is to be economic.

First, this work belongs to the functions of legal metrology or of standardizing

organizations of the individual states where the instruments are used or manufactured.

(%} 11 o'agit 13 du texie d'une conférence pranvnoée par M, le Prof. BLUSCHEE lors d'as sympuesium
FLOMEK( organisé, sous V'égide de I'Inrernarional Measuroment Confederation (IMEKQ), par NY. NE-
DERLANDSE GASUNIE et tenue & Grosingen, dn 11 an 15 septembre 1978,

La publication du texie de rcette conffrence est faite avee Dalmable accord du Seerétaive Général de
VIMEKO, de VOrganisateur de FLOMEKO, des Autenrs et de VHditens dn Compte rendw @ HH. Dis-
STELHAGEN and F.A. SPENCER (Rds), « Flow measurement of {luides » North-Holland Publishing
Company. Amsterdan, 31978,

Y. Burean International de Métrologic Iégale eet heuveus de rappeler la part considérable prise par
M. Je Prof. Bluschbe, du Physikalisch Techuische Bundesanstalt de Ju Bép. Féd. dAllemagne,
dans Uélaborstion des Resommandations de POvganisation Internatiosale de Métrologie Légale sur les
comptenrs de lguides auires que Pean.
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With the increasing international correlation of irade, traflic and economy, the necessily
arises as a conseguence {o combine the regulations, s‘tand:mhz ations ele. of the individual
states on an international level and to unify and harmonize them. Like in fields other
than metrology, the individoal states or the national organizations founded special
international organizations which ave to carry out the work of international harmoni-
zation.

in our feld of work, the organization concerned are the « Organisation Internationale
de Mélrologie Lngaiv » g(}i\}ZL; which — due to my own long and intensive collaboration
— will be treated herc in a more detailed forn than other organizations, aund the
¢ International (}w’mm:mmz for mtandardization » (I50}. Regional harmonization work
in the field of legal metrology is also done by the European Communitics (EC) and by
the Couneil for Mutual Heonomis Ald (O ié‘vﬂ*{ N}, Perbaps it is of interest that even
inside the Y“n’x, a certain amount of harmonization work seeins still to be necessary
in the field of legal metrology.

2. MEASURING INSTRUMENTS

The field of flow measurement can be subdivided into the fields « flow rale measu-
rement » and « measurement of guantities (volume, mass) of {lowing fluids ». Although
partly these two flelds of measurement ave closely connected, we will deal here saniv
with the measurement of liquid quantities.

In general, « quantily » will stand here for the volume and not for the mass, as
it is uxua!}} easier to measure the volume of flowing liguids than thelr mass. T is
however, to be wished that the direct or indirect measurement of the mass made some
more progress as - contrary to the volume -~ the mass is independent of temperature
and as consequently reductions are nnnecessary.

The instruments for measuring the volome of flowing liquids can be classified
according to three principles :

Instruments for measuring the volume of flowing liguoids.
1. Direct measuring volume~meters, volumetric meters.
A) With movable measuring chambers
Exarmple : drum meter for liquids
B) With movable walls of measuring chambers (displacement meters)
Example : oscillaring piston meter
oval gear meter
2. Indirect measuring volume meter
FExample : tuvbine meter
3. Flowrate integrator

Example : Pressure differe
glectro-magnetic Inoter

il

¥ig. 1
Classification
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As regards meters with movabie measuring chambers, at present only the drum
meters for condensate or alcohol are of importaunce.

In volume measuring technique for practically all liguids, meters with movable
walls of meqsuring chambers, also called ﬁ}sp?memen? meters, contipue to play an
important part. Depending on the measuring principle and size, meters of this type
are approved for verification. Their flow rates ‘extend from about 3 cm? iin {e.g. dripping
fuel oil) to a maximum of 20 m¥/min and more.

The two following {igures are schematic drawings of different kinds of displacement
meters for Lquids.

Vubkoibang Bhter
Raciprosating Fistan Mater

Ringhaitanzbbier

Crpciffaling Pleton Melsr

Cruniradaghisc
Cuat Wheel Mater

&)

o
kS

e

Some types of displacement meters for liguids

No further details on these meter shall be given here.

Oscillating piston meters and nutating disc meters are also used for measuring
£ =4 o S
water.

The most important indirect measuring volume meters which were indicated in
Fig. 1 in the second place, namely the non-velumelric meters, are the turbine meters.
This designation covers all meters in which measuring unpﬂlm‘s wings or wheels of
different desxgu are rotated by the [lowing liguid in such a way that the rota tion velocity
becomes a measure of the flow rate and the number of rota tions a measure of the volume
of the lignid.

At present, one discerns between meters where the incident flow meets the turbine
wheel tangentially, and meters where the incident flow n;Ms the turbine wheel axially,
The first group comprises the single and mulii-jet impeller water meters (jet water
meters), and the latier the Woltman meters and the other turbine meters for higuids
approved for verification.

The indicating device of the turbine meters for water, and also of the older turbine
meters for hauzda other than water, is operated mechanically. The error curve of the
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turbine meters is influenced favourably if electric impalses produce the indication
progress, as The necessary iforgue is then smaller. Contrary to displacement meters,
flow disturbances before the meter have a relatively strong influence on the measuring
behaviour of the turbine meter. Therefore the installation of a flow straightener in
front of the turhine meter will often be necessary.,

Scheiban dhler Rotationahegelsbhiar
Nuisting Uise Sieter Ruotating Cone Mater

Tradnschinher cihier Pransienradzinier

Wano Welnt fotacycie Mater
S

.S
&

=
!?r\ g
oM
Satyanzintier Drenxinpponinier
Dinphrogm Heier iabed Rotor Meter
Fig. 3

Other types of displacewent meters for liquids

Turbine meters are pmhr'u&u“f\; well suited for liquids of small viseosity and — due
to their construction — also for very large How rates. Also the influence of the viscosily
on the error curve can be reduced by special constructions,

Other tvpes of indirect measuring volume meters, such as vortex meters or swirl
meters, have not been dealt with vet on the international ievel.

At present, above all two types of flow rate integrators play a2 part in the measure-
ment of liguid quantities. These are the pressure-difference f{low rate integrators —
usually equipped with orifice plates or nozzles — and also the electro-magaetic flow
rate infegrators.

3. INTEENATIONAL HARMONIVATION by the OIML

In the same way in which one has suceeeded in introducing for alinost all states
of the world a uniform svstem of units —- the realization of the metric svstem also in
everyday’s practice is only a matter of time in the USA and the United Kingdom whose
economy is paying a Img.,h price for the delay in this development -— one has been frying
since the post-war phase, o harmonize the regulations of legal metrology of the different
countries. This task has been taken over by the thgmmtmnai Organizaiion of Legal
Metrology (OIML).
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Til now, 43 states have joined the mier;mi onal convention on legal metrology and
14 states are corresponding mewhers. By their joining, the member states have the
moral obligation {o take over the ;eimmg ical vecommendations of the OIMI, if
corresponding regulations already exist, or are being elaborated, in their countries.

Within the OIMIL, the total field of legal n'zetmiog_:gy has been suhdivided into 26
branches for which pi fot secretariats are res a}azss;b

Generally, only one state js responsible for the pilot secretariat. In the field of the
measurement of volume of liquids, for certain reasons, three states are at present
responsible for the pilot secretariat, namely the Federal Bepublic of Germany, France
and the USA, Within this group, the é:srgz,am/at'mz 1 work rotates anpually, in 1978 it
is with the USA, whereas in 1977 it was the turn of the Federal Republic of Germany.

The working field of a pilot secretariat is again subdivided into wor Emw groups for
which one or two countries are responsible as Sm‘r@tanat countries. It is the task of
such working groups — and above all of ifs secretariats to r!‘ahn.(~ e drafts of
internat tional recommenda rtions of the OIML which, alter det ailed international discussion,
and possibly after a final revision on the part of the pilot s "e(‘rctaridt, are to be finally
accepted as OIML recommendations by the h}‘{*‘?iwiwﬁdi Conference of Legal Metrology.

s

The field of the measu rement of liguids 15 subdivided into 17 subdomains. In addition
to the measurement of flowing hqwda, we have here the measurement of liguid volumes
in the state of rest, for exam ple in storage tanks. tank trucks with measuring chambers,
also in barrels ete. In the special field of conventional liguid meters, the Federal Republic
of Germany and France are secretariat countries.

The following figure 4 shows the work plan of pilot Secretariat 5 « Measurement
of volume of liquids » which could be set up last year on the basis ol many proposals
and thanks to numerous compromises {¥).

The domains marked by an asterisk concern the dynamic measurement of volumes
alone, or the static as wwéi as the dvnamic measurement.

International OIML recommendations already exist in the fleld of SI1.13 concerning
« Meters {or liquids other than water with measuring chambers » as well as concerning
ancillary devices of such meters, and in the field of \?% 18 concerning « Water meters »,

The OIML recommendation No. 5 adopted in 1988, deals with the metrological
requirements which must be met by the conventional mechanical displacement mefers.
The meter is defined as consisting of a measuring device and an indicating device,
As regards detfails, the recommendation specifies, for example, the maximum permissible
ertors for the different cases, the minimum flow rate ranges with‘in which the
maximum permissible errors are valid, and the requirements Tor indic: ting devices
coneerning the sensitivity and the certainty of lecture.

In order to limit the subject treated, it has been specified that the driving of the
indieating device by the measuring device must be accomplished by a mechanical
c‘mne(,bon or by means of a permanent maguetic device. Elec tromechanical or electronic
indicating devices have not jyec‘f been treated and harmonized by the OIML,

€5y Note du BIMIL.
gue oertaives informations données ci-apres, ont et 1€
mise an point du plan de travail du Secrétariat-Piote 5.

+ les deux précédents pavagraphes de la counférence du Prof., BLUSCHKE, ainsi
ment modifiés pour tenir compie de la réecnte
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WORK PLAN OF P55
MEASUREMENT OF VOLUME OF LIQUIDS

Responsibles : U.5.A. - Fed. Rep. of Germany - France

Heporting secrelariaf : Responsible :
(*y Sr 1 Terminology (common to SP.5 and SP.6) Great Britain,
(*y Sr 2 Hierarchy schemes for velume standards Great Britain
Sr 3 Laboratory volume measures (LK. 4) Great Britain
Sr 4 Hypodermic syringes (LR, 26) Austria
Sr 5 Bottles considered ad measuring recipients France
Sr 6 Drinking glassware (LR. 29) Switzerland
sr 7 Casks and barrels{1.R. 45) Austria
St 8  Storage tanks at atmospheric pressure or under pressure Rumania
(vertical or cylindrical vats, spheres, spheroids)
S5r 9 Road and rail tanks at atmospheric pressure or under pressure France and Ruamania
Sr 10 Vessels, barges and ships, at atmospheric pressure or under Rumania
pressure
(*y Sr 13 Meters for liquids other than water with measuring chambers Germany, Fed, Rep.
and turbines. Supplementary devices. Measuring systems. and France
(I.R. 5 and LR. 27)
{*y 5r 15 Meters and measuring systeins for cryogenie liquids U.8.A,
(*) Sr 16 Water meters (LR. 4%) Great Britain
(Y 5r 17  Drum meters (for aleohol) and their supplementary devices Germany, Fed. Rep.
Sr 18  Tables of data and physical properties of liguids. Calenlation .5 AL
of liquid quantities
(*) Sr 19 Electronic devices applied o the measurement of liquid France
guantities
(*) Sr 20 Method and devices of verification of lquid measuring Japan

instruments

Future suobijeets, with weserves :
- Devices for marking the level of liquids i tauks {fixed, on wrucks, waggons, ships}
- Piscontinvous volmme measores and measoring devicss

{*} — Other typos of meters (ulivesonic, electromagnetic, vortex, ete..}

Fig. 4
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A second OIML recommendation, namely No. 27, which was ad{}pt(d in 1872, deals
with the « ancillary devices of the meters for liguids {other than water) ». This
recommendation, too, concerns only t the copunonly used mechanical instruments. Ancillary
devices of a meter are devices which have usually been incorporated in the meter or
have beep connected with it, and which are either driven by the meter itself or have an
influence on the meter. The OIMIL recommendation No. 27 specilies the metrological
requirements for the zero resels, the totalizers, the devices for multiple indications,
indicating devices for prices, printing devices and predetermining devices for volumes
or prices.

We are presently working on a dralt of an OIMI. recommendation on measuring

(or metering) systems. These measuring systems comprise — apart from the meter
with the just mentioned ancillary devices possibly connected with it — all necessary

devices serving a correct measurement or facilitating the measu uring pﬁu edures, as well
as all further deviees which might influence the measurement tesults. This CONCETNS,
for example, air separators, valves, sight glasses cte. This draft is to include also details
on the testing and verification of the meters and measuring svstems although the
recommendations concerning the testing may also he regarded as a task of the repm*u::sz
secetarial 20,

Also in the case of this draft, it is infended to harmonize regulations concerning
only such systems which are sufficiently kanown. In order not to hampez the progress
of technology it is necessary in my opinion that new developments should not be
vestrained or limited from Lhe very outset by regulations or recommendations which
cannot be easily modified.

The OIML recommendations No. 49 on water meters was adopted in 1976, According
to my opinion it has, however. some disadvantages compared with the corresponding
ISO standard of which the following ones shall be mentioned here.

Contrary to the IS0 standard, the recommendation does not specify the types
of the water meters concerned. FFrom this may be included that it covers all types of
water meters. However, this coneclusion would, in my opinion, mean fixing regulations
for the fulure which — in the infterest of a rapid utilization of technical progress — is
not desirable. For flow rate integrators or for vortex meters for water one will certainly
specify metrological requirements ditfering from those for the conventional types of

water meters. This is the case in the wrrcspondino drafts of ISOTC 30. Apart from a
presently existing discrepancy between OIML recommendation and IS0 standard
concerning a qu{,bt*on of nomenclature which is of intercst to the manulacturers, I

should like to point fo the absence of an important metrological requirement. In my
opivion, it shouid be the primary purpose of an OIML recommendation to {ix reasonable
maximum permissible errors of t,hs meansuring instruments within reasonable ranges
of application. These are here the {low rate ranges. While the maximum permissible
errors of water meters have been fixed by the f HMML recommendation, the flow rate
ranges, or at least a minimum range within which the maximum permissible errors
shall be valid, are lacking. This omission is likely to restrict the impcs’* ance of this
remmmonr'%a‘?;ior’; rather &mejy for example, with regard to developing countries for
whose purposes the OIML recommendations have also been set up. The recommendation
should therefore be supplemented accordingly as soon as possible.




T

14 BULLETIN DE L’ORGANISATION INTERNATIONALE DE MOTROLOGIE LEGALE My 73

TERRITORIAL HARMONIZATION

As far as the territorial harmonization is concerned, that is &o say, a harmeonization
which coneerns only a number of states, I can report only as vegards the EC member
states.

A special committee of the KO Coramission, within the Directorate General Inlernal
Market and Industrial Affairs, deals with the obstacles in the exchange of guods
vesulting from technical regulations, Technieal regulations of this kind are i’l‘;ﬁ‘l’&*fmiatmnn
of the Sz‘ga! meirclogy which are therefore to iy‘ harmounized within the EC members
states. To this end, the EC Commission sets up small working groups which are composed
of representatives of the national services of metrology and which have the not quite
simple task to elaborate and to agree on cominon reg ui'{t ions. Flowever, as the nations]
Mwsr’iw of metrology have alre adv done a lot of pt{*lmmmrv work within the framework

f OIML and as there is often a personal upion in the responsibility for the work of EG
amd OIML, a number of EC directives on measuring instruments have already been
adopted by the various competent authorities, such as the European Parlinment, the
Committee for Feonomy and Social Affairs and finally the EC Couneil.

The harmonization ameng the EC member states is, however, further reaching than
that of the OTML. 13y means of a generally valid 5<)~{*:1I ed basic ditective adug;iwi some
time ago, general regulations have been set up for a special BO verification of mea f»u'r}.ug:f
instruments. Measuring instruments can be gmnted an EC verification, if they are in
compliance with the parm ular directives concerning the different measuring H‘blﬁ wnents,
BEC verification can, on prineciple, be carried out in every E( member state, and
it is valid in all EC member stutes, thatl is Lo say, each B member state must recogrize
measuring instruments which are EC verified as like those verified in its own country
according to national legislation.

Ap«art from the already wmentioned basic direefive, a directive concerning meters
for liquids (other than water) and a {urther directive on aumi}aiv devices of these meters
are valid in our field of work. These directives practically agree with the corresponding
OIML recommendations. There exisls a further directive an « Measuring systems Jor
liquids (other than water) » Thus the EC has already made greater progress in the field
of measuring systems than the OIML. Another EC directive on water meters goes
beyond the contents of the corresponding first OIML rec smmendation, but is in general
not contradictory to it. 1t is largely in agreement with the part concerning the measuring
technique of the ISO standard on “water meters,

After a relatively short period of time these EC dilf“(‘ﬁVCS must be included in the
national legislation of the member states. Within the EC, «full harmonization » or « partial
harmounization, » is possible. « Full harmenization » of a certain field means that
only the EC regulations are valid, also for national verification ; « partial harmonization »
means that the national regulations for national verification remain valid beside the
EL regulation.

In the fields mentioned, a number of patterns of measuring instruments have already
been approved for EC ver mm;m: by various states. However, if new types ol measuring
instrnments are not in compliance with the valid EC regulations, for instance in the
Federal Republic of Germany, the Physikaliseh-Technische Bundesanstalt (PTB) has
the right to approve such types of measuring instruments for national verification
under speumi conditions.
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1 should furthermore like to mention that the work on the draft of an EC directive
o hot water mebters was meanwhile conciuded and that this dratt has now been
submitted to the competent EC organisations for a decision on its adoption.

The work within the EC on a directive on elecironic devices incorporated in or
associgted with measuring devices is also important for our feld of work. The alm of
this directive is to assure that these electrounie devices will not introduee any malfunction
which may lead to significant undetected errors in the P’!{“ihdf‘ﬂ}hm’it results, The
ap ph{*:«jh:}n of this %ncra% lirective on the individual types of measuring lnstruments,
as Jor example, the meters, will be of still greater importance. éa this (’mi particular
directives will be supplemented correspondingly.

1 regret that, due fo a lack of information, [ am not in a position to ‘»"sport on how
far similar harmonization activities have made progress within the sphere of the Council
for Mutual Feopomie Aid.

ﬁ.,

I am furthermore not informed whether and to what extent the USA’'s joining the
O1ML some vears ago has had, or will have, any influence on the harmonization of
legal metroinuv in ihé’ United Slates. As far as 1 know, the harmonization work of the
’\dtmmu Sureau of Standards, in collaboration with the repre wniahmu« of the individual
states, served so far only as a model but was not obligatory for the individual states.

5, INTERNATIONAL HARMONIZATION by IS0

A particularly trmmportant harmonization work is dene in the field of our measuring
instruments, by the International ()rg,anaaatmn for Standardization (IS0} and this
above all by the technical comrmittee 30 (TC 30) « Measurement of Fluid Flow in Closed
Conduits » and 28 (TC 28) « Petroteum Products ».

Here, not only the general instrument constructions are standardized regarding
the dimensions ol the different sizes ete., as a casual observer might perhaps suppuose,
which would result in a more economic utilization, installation and emhuwe ol the
instruments, but the notion « standardization » is miupmmd in a wider sense. The
following are also vmbomts}d : measurenient vules, details concerning comip licated
measuring systems, partly even metrological requirements procedures for the testing
of measuring instruments, ete. In this connection. a risk 0{ an overlapping or even of
donble work results, for ex ampie* within the OIML and IS0, if the instruments concerned
are subject to legal prescriptions hecause they are used in tmde or for tax or customs
purposes. Il a clear delimitation of the activities of these two organisations is not
possible in certain cases, I have so {ur been trying lo arrive at as um)d a cooperation as
possible and to avoid double work. A certain pmfenm of some 150 standards against
misinterpretrations is a sentence inciuded under « Scope» or « Foreword », which mz«}n?

read as ollows

Where legal requirements exist, they will in all cases take precedence over the

specifications of this International Standard ». Or:

!,

« 1t is realized thai in many countries some or all of the items covered by this
International Standard arce subject to mandatory regulations imposed by the laws o? Hmw
countries. Such regulalions must be r*aumoubiv observed. In cases of conflict between
such mandalory regulations and the imematmnai Standard, the former shall prevail ».

It is to be hoped that, in the course of time, the work of these two organizations
can be harmonized in such a way that notes of this kind will become supbr-iuaus.
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Let me now mention some detatls of ISO activities

Whereas ISO/TC 30 is above all dealing with the measurement of {low rate and only
in exceptional eases with the measurement of quantities, 1S0/TC 28 works, within 5C 2
« Dynamic Petroleum Measurement » and SC 5 « Measurement of Natural Gas Fluids »

Cmainly on the measurement of gnantities.

IS6/TC 30/5C 2 « Pressure differential devices » elaborated the IS0 Standard 5167
« .’«,\I'Eeasuremem of fluid flow by means of orifice plates, nozzles and venluri tubes inserted
in circular cross section condnits running il ». This standard is a basis of harmonization
for flowrate Integrators as will be an IS0 drafi on « Elee Emma gnetic flowmeters »

elaborated by ISO/TC 30/5C 5.

ISO/TC 30 50 7 1s almost exclusively dealing with the measurement of lguid quantities
and pmdmzﬂiv not with the m"“mrcmmi of flow rates. The subcommittee concerned
here is « Measurement of fluid flow in closed conduits / V\ ater meters » A standard
IS0 40461 (first party deals with the conventiona i water meters, nanely the
displacement meters, mpe ter or jet meters and the ‘,wbmc {Woltinan) meters, and this
above all with regard to their technical and also their mtmiaga cal characteristics.
ISO DIS 4046/11 (part I of this smmﬁzmif will deal with installation conditions for
the water meters specified here, and part III already elaborated as a draft, will
deal with « Test metheds and apn}mnwb for cold potable water meters. » This draft
does not ounly specify all details of the individual tests of water meters, but also of the
tests for the mprm;ﬂ of Wpe% of waters meters, A violation of competences is anﬁiu‘*lv
to exist in the latter case — as might first he supposed as the approval of types of water
meters is not, in aome countries, the concern of state authorities for legui ,*,netm_s.()gy,
bul of private organizations or institutions. A particularly caveful co-operation with
the OIML 15, however, recommendable in this case.

Under certain conditions, measuring methods for determining liquid gquantities
can also be applied for the measurement of flow rates or for testing instruments for Flow

rate 1rmasure,m<,nt 18O/ 10 30/50C 8 « Weighing and volumetric methods of ealibration
of flow meters » deals in particular with test installations for these methods.

Contrary to IS0/TC 30 and most of the GIML pilot seeretariats, the standardizalion
work of ISOQ/TC 28 « Petrolenm products » deals primarily with certain substances or
products and not with certain fields of measurement of measuring methods.
'“‘fsf(m":mate"v misunderstandings and diffevent solutions resulted even from these cer-

tainly obvious differences. I remind for example, of the differences between ISO/TC 2%; SChH
and TC 30 and of the formation of special joint working groups. Such additional work
ought to be avoided in my opinion .hjy a better total orndm%atmm

The fields of ISO/TC 28/5C 2 overlap sometimes with those of some working groups
of the OIML pilot secretariab 5 « Measurement of Jiguid volumes ». I should Jike to
refer here, for example, to the ISO-documents 2714 and 2715 on measuring systems
with displacement meters and with turbine meters. In course of the last vears we have,
however, succeeded in realizing 1o an ever inereasing extent the desired ¢ nsmmgumimn
between OIML and ISO in our common fields of work with the aim of avoiding
uneconomic double work. Instead, mmpwn‘enfaf;v work should be pfi}Vi! ed. The setting of
m;s; ohiective has led o common OIML/ISO working groups, one of which mcamwhv}a

elaborated a draft on the festing of gas &,cpamhm for measuring w%iezz . Further
common working groups have been piatmﬁd, as for example concerning p;ipL proving

systems, which hmvuu‘ have not vet started their work.,
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INTERNATIONAL HARMONIZATION OF DYNAMIC MEASUR

Within a reasonable period of time, sgreement should be reached in the field of the
operational failure security or perceptibility and the reliability of electronic devices,
as well as on the application of definitions which should be as clear as possible and
generally valid, often in accordance with the widely acknowledged Vocabulary of Legal
Metrology.

Certainly it could not be justified to deal within 150, apart from the methods for
the volome measurement of petroleum products, separately wilh the wvolume
measurement of chemical liguids or liquid food. For this purpose, a moditication of the
subjects and a regrouping would be sufficient.

Within the subcommittee ISO/TC 28/8C 5 « Petrolewin products/Measarement of
natural gas fluids », the field of the measurement of liquified natural gas volumes will
certainly be only a relatively small sub-domain. In my opinion, this domain of ervogenic
Bquids could also have been part of ISO/TC 28/SC 2 « Petroleum products/Dynamic
petroleum  measurement » and SC 3« Petrolenm  products/Static  petrolenm
measurement »

6. TERRITORIAL HARMONIZATION of STANDARDIZATION WORK

As far as the work on territorial barminozation of standardization in our working
field is concerned, 1 am only informed of the work of the European Committee for
Standardization (CEN) on the testing of water meters. This work was, however, passed
on to IS0 some time ago.

7. CONCLUSION

I have tried to describe the international harmonization work in the special field
of the dynamic measurement of liquid quantities, mainly of liguid volumes. As the report
is based only on my own experience gained in this international collaboration, it cannot
claim to be complete. On the other haud, I have mentioned some problems arising
in practical work. Their solution seems to be possible if all parties concerned are willing
to help. I would be glad if one could gather from my report that, by our not always
easy work performed during the past 10 to 20 years, a basis has been created to enable
a futare {ruitful collaboration of the various international organizations.
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REPUBLIQUE DEMOCRATIQUE ALLEMANDE

FIXATION d’OBJECTIFS
et FONCTIONNEMENT de ta METROLOGIE d’ETAT
en REPUBLIQUE DEMOCRATIQUE ALLEMANDE

par H.W. LIERS, Amt fir Standardisierung, Messwesen und Warenprifung

L Amt fur “%‘idi!ddf’iil‘«i%‘iuﬁﬂ,m Mefwesen und Warenprifung (ASMW) est V organe di
Consel]l des ministres de la Républigne Démocratique Allemnande (HUA} pour la divee-
tion et la plamfication de la novnalisation et de la métrologie ainsi que pour le contrdle
d’Etat de la qualité (1),

IJASMW vise par ses activités, et au moyen o’ une efficgeité acorue des norines
d'Etat, de la métrologie I’Itat et dn contrdle d’Etat de la gualité A aceélérer le progreés
te{‘}wmn—smuxtiieque et 4 augmenter Veflicacite de Péconomie nationale, contribuant
ainsi 2 une amélioration ('ummuﬁ du niveau de vie matérie] et f'tslturcl dua peuple. Lon-
fnrmetuem 4 cet objectif, la métrologie &’ Iitat accorde la priorité & la solution d objectifs
dans les branches de '¢conomie n;thmif* oir, sous forme de revenu natiopal, sont crédes
}M xaiuum qui déterminent le niveau de vie matériel et culturel du peupqe : ¢e sont
les sphéres pmdmiwex de Vindustrie, de 'agrienlture et du bitiment. Cest notamment
dans ees spheéres de Uéconomie nationale qm tous les départements de FASMW coopérent
pour ateindre une efficacité et une prod luctivité des entreprises allant continueliement
en s’accroissant. Ceci est obtenu moyennant un haut niveau des mesures complexes
qui concernent Passurance de qualité, la normalisation et la métrologie des entreprises.

BASE METROLOGIQUE — RECHERCHES METROLOGIQUES

Une bonne base métrologique scientifique vésultant des recherches mélrologiques
d’Etat est d'une grande importance pour les organes métrofogiques de VEtat et des
enlreprises,

IYeol, en conséquence, la promotion importante de ces taches en R.D.A.

faniuzmvmeni aux normes ;11’1d iques de fa métrologie (2), des taches congues a
long terme et provenant do « Plan Science et Technique » sont réalisées dans les labora-
toires de recherches metrologiques de PASMW. Elles consistent en la p:*exuﬁatsm
et en la maintenance d'un systéme d'¢lalons. Le svstéme des Md!{m% est Ia base métro-
mgv;m* qui permet de transmetire aux r'mprm%m et & travers une hiérarchie d’éfalons
pmncmm secondaires et de référvence de plusieurs ordres de précision, la valeur de
Punité 4 Pétalon de véférence situé en téte de la hierarchie,

Ces recherches sont effectnées en coopération et par répartifion du travail enfre
le service 11%@?:«'(310(?1(;11‘_ du Comite d’Etat du GOSSTANDART $'U.R.S.S. et les services
d’Etat des autres pays socialistes, ainsi qu'en accord avec les travaux de recherches
métrologiques du Conseil d’Assistance Economique Mutuelle (C.AE.M.).
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Les étalons suprémes d'Etat de la B.D.A. sont en permanence sowmis a un déve-
loppement progressif correspondant aux exigences métrologiques de I'économie nationale,
Leurs gualités métrologiques sont controlées par comparaison des étalons dautres
services 4 Totat, du Rureau International des Poids et Mesures (BIPM) ou bien du Bureau

International de P'Heure (BIH).

48

Les entreprises et les autres institutions de 1'économic nationale sont informées des
possibilités de controle et du nivean des ¢étalons suprémes d’Titat par des publications
(3), des collogues ou des cours métrologiques.

L'Ttat, vo la grande importance des résultats des recherches métrologigues pour
Yéconomie nationale, accorde les moyens financiers et matériels nécessaires.

Tes laboratoires de recherche sont le lieu, en plus des recherches métrologiques de
base, des recherches appliquées et de I'étalonnage des étalons de référence de plus haut
niveau des entreprises, d'une activité de controle étendue pour utiliser aw maximuoimn
les équipements de haute valeur de ces laboratoires. Cetle activite comprend Papproba-
fion de modéles des nouveaux instruments de mesurage, les contrdles métrologiques
spécianx d’'Etat et les expertises metrologiques pour entreprises et instituts de recherche.
Les normes et les prescriptions ¢'Titat concernant les mesurages sont élaborées. Iin
putre, ces services sont les organes d’une coopération technico-scientifique diversifice,
au nivean international et dans le cadre d'une collaboration bilatérale, dans le domaine
de 1a métrologie.

Un secteur partiel des recherches métrologiques est la fabrication et I'étalonnage
des matisres de référence utilisées comame étalons de référence pour les grandenrs déter-
minant la constitution et les caractéristiques de substances et de matériaux. Une garan-
fie des méthodes étalons de mesurage est assurée par des analyses circulaires nationales et
internationales. L'ASMW met & la disposition de I'économie nationale une gamime Lres
large de matiéres de référence étalonnées pour le controle des movens de mesurage
physiques et physico-chimiques et pour le controle et Puniformisation des méthodes
de Panalyse chimique et physico-chimique (4).

Un autre domaine de la métrologie d'Iitat est la mise & disposition des fiches de
données caractéristiques des substances pures. On en a besoin dans les laboratoires de
Vindustrie et des institutions de recherches pour évaluation de la qualité des produits,
pour les caleuls appropriés aux techniques des procédés et pour les déeisions concernant
les techniques de sécurité. Les valeurs caractéristiques des matériaux ne sont pas, en
R.D.A., fournies par UASMW, mais par Ulnstitut pour la Construction Légére, de
de Dresde.

Les laboratoires de recherche métrologiques de VASMW sont réunis en seclenrs de
- » N » b R - * > * . . "

travail. Plusienrs secteurs de travail forment des départements spécialisés, diriges par
des chefs de départements spécialisés. A présent, il v a six départements spécialisés ¢

— Imécanigque

—- thermodynamique

— glectricité/magnétisme

— optigue

— radiation ionisante

— données caractéristiques des substances et technique de mesurage analytique.
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Une unité structurale « atelier de modéle » est responsable pour la construction et
la production des installations uniques développées dans les laboratoires métrologiques.

Ces services formes le « Département principal des Recherches Métrologiques» de
la section Métrologie de PASMW.

INTERVENTION de LETAT sur la METROLOGIE — METROLOGIE LEGALE

Les travaux de la métrologie d'Etat présentés ci-dessus forment la hase métrologique
sur quucl‘e fes bureaux de métrologie 12gale de la section Métrologie de PASMW exéon-
tent leurs taches,

La base juridique a déja été présentée dans un préeédent article (2).

Le contréle du respect des npormes juridiques de la métrologie, Uinitiative pour
leur perfectiounement, Uintervention active pour une @{gambaimﬁ unifide et un fone-
fionnement efficace de Ia métrologie dans les entreprises de Uindusirie et d'autres bran-
ches de "économie nationale, volld en quol consistent les taches prineiples de la métrolo-
gie egale,

Ces bureaux siégent dons les cenires industriels & Berlin, Furstenwalde, Postdam,
Magdebourg, Cottbus, Hostock, Leipzig, Halle, Karl-Marx-Stadt, Zwickau, Dresde,
Erfurt, Neustadi, Hmenau. Leur structure administrative c()zmspond 4 celle des « dé-~
parternents spécialisés » de métrologie légale. s sont L(:nfcwnh‘ ' territorialement en
trois « départements spécialisés de Métrologie Légale » (4 Berlin, Erfurt, Karl-Marx-
Stadi) qui, ewx, sont subordonnés an « Dépurmment prmc:pai de Métrologie Légale »
de TASMW.

Un important domaine de la métrologie légale consiste a perfectionner la base juri-
dique et techuico-normative de la metmlog,,w d'litat et de celle des entreprises. Une
grande importance est accordée & des fravaux scientifico-technigues qui visent & ratio-
naliser les méthodes de contrdle el les étalons de référence. S’y ajoutent les recherches
pour passer du conlrdle individuel au contréle par ¢chantillonnage, ou pour Papplica-
tion de délais optimaux pour la vérification ultérieure.

Ces travaux s'elfectuent d’aprés un plan congu a long terme et sont étroiternent liés
aux lravaux menés dans le cadre du C.A.EM. et de la coopération bilatérale avec
PU.R.S.5. et les auntres pays socialistes. Les travaux préalables effectués par V'Organisa-
tion Internationale de \ietmlngu, Légale {G.IM.L.) v ont une importance décisive.
Les travaux eux-mémes s'effectuent et dans les bureaux de la métrologic légale et dans
les laboratoires de recherche métrologique. Le controle d’exéeution des normes juridiques
se réalise sous de multiples formes, mais lides les unes anx autres.

CONTROLE de la PRODUCTION ot de VIMPORTATION des MOYENS
de MESURAGE

La forme principale est le contrdle d'Etat de la production et de Vimportation des
movens de mesurage.

Les moyens de mesurage sont soumis, durant leur développement et gubqu 4 la vente,
au controle d’Etat pour la qu‘zhiﬁ et, comime partie intégrante de celui-ci, & Pexpertiise
nwtrcdoggque d’Etat. Celle-ci s’étend de Vévaluation critique des objectifs de dévelop-




FIXATION D'OBJECTIFS ET FONCTIONNEMENT DE La METROLOGIE DETAT — R.IA 2%

pement jusqu'd Vessai de la pré-série. Le développement des moyens de mesurage lait
partie du « Plan Science et Technique » résultant du plan éeconomique national des
entreprises de fabrication. Dans la plupart des cas, ces ohjectifs du plan sont proposés
aux entreprises par PASMW par Pintermédiaire des ministéres. L'ASMW exerce son
controle sur les thomes & planifier dans le cadre du « Plan Science et Technique », pro-
jette les échelles d’Etat pour la qualité et participe activement au soutien de chacune

&

des eétapes de la réalisation du projet.

APPROBATION des MODELES de MOYENS de MESURAGE

Les moyens de mesurage qui doivent étre utilisés comme étalons de référence ou
pour des fins qui nécessitent une vérification légale doivent étre soumis, parle producteur,
a Papprobation de FASMW.

Dans le cadre des mesures destinées & Uoctroi par UFtat d'une marque de qualité,
les services de Ja section Métrologie de VASMW appliquent le procédé d’approbation
métrologique. En cas de résultat positif, on accorde et la marque de gualité et la marque
d’approbation, pour la vérification on pour I'stalonnage comme éialon de référence.

Les moyens de mesurage imporiés ne sont soumis qu'auw procédé d’approbation ;
ancun controle d’Titat pour Voctroi d'une marque de qualité n’est exercé.

VERIFICATION PRIMITIVE, VERIFICATION ULTERIEURE, INSPECTION

L’etalonnage primitif des étalons principaux des entreprises et la vérification pri-
mitive des équipements de mesurage complexes sont effectués par les bureaux-mémes
de la section Métrologie de PASMW,

L’étalonnage primitif des autres étalons de référence et la vérification primitive des
moyens de mesurage simples ainsi que 'étalonnage et la vérification ultérieurs de ces
moyens de mesurage sont effectués par les succursales de VASMW qui ont regu une délé-
gation pour I'exécution de cette fonction d’Etat et qui sont soumis 4 un contréle métro-
logigque permanent de la par le TASMW,

Une des taches résultant du programme complexe pour Uintégration économique
socialiste, décidée par les Etats membres du C.A.E.M., est la reconnaissance mutuelle
de la vérification d’Etat des moyens de mesurage. Cela suppose Padaptation des prescrip-
tions techniques et des prescriptions pour approbation des modéles et pour la véri-
fication. ‘

La réalisation immédiate de cette exigence a déja amené a la reconnaissance de la
vérification d'Etat du pays exportateur par les pays importateurs poar une large no-
menclature de moyens de mesurage. Des accords correspondants existent et sont en
train d’étre étendus. Ainsi on a pu éviter que des fravaux analogues soient exécutés
par plusieurs institutions. Le niveau de la qualité des moyens de mesurage a pu étre
accru considérablement dans le cadre de I'échange réciprogque des marchandises.

L utilisation ef la surveillance réglementaire des moyens de mesurage et la vérifi-
cation ultérieure d’Etat dans un sens juridique sont controlées, sous forme d'inspection,
par les bureaux de la métrologie légale dans certains territoires et branches économiques.
(les controles s'effectuent souvent en étroite liaison avec les organes de contréle sociaux
comime par exemple Uinspection « ouvrier et paysan ». Les contréleurs sociaux sont for-
més par les bureaus de la métrologie légale. En cas de violations du réglement légal,
les directeurs d’entreprise recoivent une mise en demeure de I'Etat de respecter le
rdigiement légal. En outre, les responsables peuvent é&tre frappés d'une amende disci-
plinaire,
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CONTROLES et ANALYSES de la METROLOGIE des ENTREPRISES

L'influence de U'itat sur le perfectionnement de la métrologie des entreprises est
considérée, en R.D.A., comme une des fonctions 4 exécuter, en conunun et de maniére
bien coordonngde, par les bureaux de contrdle d'Etat pour la qualité et par le Départe-
ment de méfrologie légale de PASMW afin d’atteindre une avgmentation importante de
Veflicacité et de la productivité grice an développement de la qualité, a sa garantie
et & sa stimulation ainsi qu’a celle de la normalisation et de la métrologie. Les normes
juridiques (déerets et normes d'Etat), ainsi que de nombreuses actions de controle
et de formation, donnent aux entreprises les instructions approprices.

Les hureaux de la métrologie légale accomplissent des inspections en profondeur
dans des entreprises, incitent 4 des echanges d’expériences avec des entreprises ayant
de bons résultats grace 4 un niveau particulidrement ¢levé de la métrologie, effectuant
des mises en demeure de la part de U'Elat ou prenant des mesures coercitives visant 2
corriger les violations des normes juridiques.

Les mesures de perfectionnement de Ia métrologie des entreprises nécessitant des
travanx de recherches sont planifiées dans le cadre du « Plan Science et Technique »
des entreprises, L'objectif et le déroulement de ces travaux de recherches sont soumis
au controle et & Iinstruction des bureaux de la métrologie légale dans la mesure ot il
s'agit de projets qui ont soit un but particuliérement prestigieux, soit un effel particu-
ligrement étendu.

Correspondant aux points capitaux de I'économie nationale, des enquétes analytiques
se poursuivent dans des entreprises représentatives de branches industrielles afin de
les mettre en valeur, en collaboration avec les dirigeants de ces entreprises el de ces
branches industrielles,

Les directeurs généraux des combinats nationalisés (VEK) et des unions des entre-
prises nationalisées (VVB) sont incités, par les normes juridiques, par des groupes de
travail inter-disciplinaires et dépassant le cadre de Uentreprise, a effectuer eux-mémes
de tels contrdles, inspections en profondeur et analyses, & désigner des spécialistes chargés
des movens de mesurage et des responsables du contrdle en tant que collaborateurs
du département de contrdle de qualité (TKO) et 4 davanlage intégrer les questions de
la métrologie dans leur activité de gestion. L’avis de PASMW sur I"assurance métrolo-
gique du processus de reproduction des entreprises est prépondérant pour Poctroi aux
produits d'une marque de qualité el, aux entreprises. du titre d'ftat : « Entreprise au
travail de qualité excellente »,

Outre la formation d’ouvriers qualifiés et d’étudiants dans le domaine de la métro-
logie (5), VASMW en commun avee l'organisation des ingénieurs, la Chambre de la
Technique organise des cours ’études de perfectionnement pour les contréleurs chargés
des movens de mesurage et responsables du contrdle de mesurage des services de conirdle
technique des entreprises. Ces cours durent, selon les demaines du mesurage, de une a
deux semaines et se poursnivent sous forme de sessions suecessives et progressives,
11 exisle, en plus, des cours techniques pour cadres dirigeants de Péconomic nationale,
comportant des conférences sur la gestion et la planification de la métrologic dans les
enireprises ainsi que sur Uapplication du Systéroe International d'Unites (51).

De plus en plus PASMW emploie de tels cadres qualifiés et ayvanl des connaissances
pratigues comume experts pour élargir le potentiel de cadres de PASMW, afin d'assurer
les fonections de confrole métrologique et d’instruction dans les enlreprises.
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Le but et le mode de travail de la métrologie d’Etat en R.D.A. comme partie inté-
grante des actions de I'Etat vis: ant a 'aug *mentatmn de Vefficacité et de Ia productivité
du travail, grace au controle d’Etat de 3& gqualité, & la normalisation et 3 }a métrologie,
sont déterminés conformément aux fonctions d’éducation poimqm e‘ &’ orqammimn
économique de UEtat socialiste. Iis visent a Vexécution et 4 Paccélération du progrés
scientifico-technique.

{1} Beschlufl des Ministerrates der DIDR vom 09, 01, 1975
ither das Statui des ASMW {(GBL 1 Nr, 16 S, 501)

{2) Bulletin de 'OIML n¢ 71 p. 8

(3) p.e. Me- und Prafmdglichkeiton des ASMW - Bereich
Mefbwesen einschl. Anderungen und Erginzungen
Berlin 1972, Herausgeber : ASMW

(4) Katalog der vom ASMW beglaubigten Normalproben
Berlin 1976, Herausgeber : ASMW

{5) Bulletin de POIML No 62, Mars 1976, p. 21
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The ACTIVITIES of the METROLOGY CENTRE
of the INSTITUTE of STANDARDS
and INDUSTRIAL RESEARCH of IRAN (ISIRI)

by §.A, THULIN, Assisfant Director, B.AML.

The [ollowing infermation supplied by Iran is exiracted from a leaflet written in 1975
by Mr S.A. Thulin who was then UNIDO chief technical adviser jor the establishment of
the ISIRI Metrology Cenire, This Cenire is an example of combined meirology and malerials
festing aclivities frequently encountered in developping couniries on account of the accried
needs of not only quantity but also of quality conirol of locally produced or imported
commodifies.

The Metrology Centre was established by the Institute of Standards and Industrial
Research of Iran with financial support from the Iranian Government Plan Organization
to include central laboratories for metrology and physical testing as a complement
to previously existing laboratories located in Karadj, 40 km west of Teheran.

The Metrologv Centre comprises the main technical services for condueting tvpe
approval, calibration and quality control of messuring instruments in Iran. 1t also
acls as an approval and quality control services laboratory for other industrial products
in the fields of mechanics and electricity. It furthermore assists in the establishment
of Iranian national standard specifications for such products. By law such standards
may be deciared compulsory. The Metrology Centre also maintaius the Iranian nalional
physical reference stavdards {etalons).

The combined Metrology and Testing activities of the Metrology Centre malke it
possible for ISIRI fo ascertain at apy moment that correct values are obtained in
various tests by using appropriate calibration methods of the fest instrumentation. The
Metrology Centre also calibrates instruments and test apparatus used in industries,
universities or by other public and private institutions,

The establishment of the Metrology Centre has been assisted by the United Nations
Development Programme through its executing agencies UNIDO and UNESCO.

The work of the Metrology Centre is distributed in {our main divisions, sach division
with activity sections as shown below,
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Fig. 1

ISIRI Metrology Centre, general view

B

Pig. 2

Mechanical metrology division, length imeacuring machine up i 1 meisr
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. Mechanical metrology division (central laboratory for weights and measures)

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6

Mass and force metrology

Volume and fluid metrology (%)

Dimensional metrology

Thermomelry

Gas metrology (*)

Training of metrology specialists for field work (%)

1. Eleciricity division

Section 1
Section 2
section 3
Section 4
Seetion 5

Fleetrical physical standards and calibration
Testing of electrical properties of materials
Photometry and lamp testing

Time and frequency standards and calibration
Flectrical workshop

1. Metallurgy division

Section 1
Section 2
Section 3
Section 4
Seclion 5
Seetion 6

Destructive testing

Non-destructive testing (*)

Metallography and corvosion

Foundry materials testing

Analysis of metals (spectrophysical methods) (*)
Mechanical workshop

iV, Mechanical industries division

Section 1
Seclion 2
Section 3
Section 4
Section b

Pressure vessels

Heating and cooking appliances
Refrigeration appliances
Automotive parts

Various mechanical equipment

COMPULSORY and VOLONTARY QUALITY CONTROL

A large part of the work at the Metrology Centre is constituted by laboratory fests
and measuremenis for tvpe approval of materials, equipment and ipstruments in
accordance with Iranian nalional standard specifications, which whenever possible are
based on correspounding international standards such as IS0 or 1EC.

The type approval procedure is foliowed by continuous field control at producers

or importers inciudi

Centre when such tests cannot be executed in the field.

{*) not vet in operation {1978}

inspection on the spot and sampling for tests at the Metrology
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Fig. 3

Eloctricity division, calibration of precision volt-, ampere. and wattmeters to reference standusrds

i

Fig. 4

Electricity division, calibration of active and resctive encrgy wmeters usisg electromic rvefercnce meler
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Fig. 5

Thermometry, testing of thexmocouples
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i

Photometry, determination of husinous flux of tncandescent lamps (before and after life tests}
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The type approval and continuous quality control is compulsory for a number of
products and in other cases only velontary for oblaining the ISIRI quality mark.
As examples of typical equipment subject to compulsory approval arve in the
electrical field :
clectrical cables and wires for houses
switches, sockels and plugs for mains voltages
incandescent lamps and lampholders
storage batteries ete

and in the mechanical field :
gas cylinders
gas cooking ranges
pressure cookers
valves and regulators for gac
safety glass
fire extinguishers
brake lining ete

ELECTRICAL TESTING of PROPERTIES

In addition to all the standard tests prescribed for electrical egnipment according
to Iranian or IEC regulations the Metrology Centre can with its equipment execule a
great number of investigations, and determinations of properties of electric materials
including high voltage fests, tracking tests on plastic materials, insulation resistance
under various climatie conditions, break-down tests on insulation liquids, splash tfests
ete.

METALLURGICAL EXAMINATIONS

The metallurgical laboratories have been planned so as to enable the following types
of examinations ususally included in foreign and national standard specifications
Destructive testing : Hardness, tepsile, compression, bend and shear tests on

bars, rods, pipes, tnbes, sheets elc

Impact testing according to Charpy and Izod

Pressure lests on tubes, gas containers etle,
Metallographic testing : identification and interpretation of  metallorgieal

structures, e.g. metallic phases, grain size, inclusions.

Identification and measurement of thickness and porosity

of deposited coatings.

Fhotographyv of metallic structures.

Corresion tests under simulated envirenment in aerosol

charaber.
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Fig. 7

Electricity division, life tests on switches, plugs and sockeis outlets

General view of machine ball showing universsl testing machipes
and 18 ton (0.1 MN} and 1000 kg weigh-bridge for calibration

60 ton (0.6 MN)
of heavy weights
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Foundry materials testing : Ewvaluation of molding and core sand properties.
Ewvaluation of bentonite or other hinder properties.
High temperature testing of foundry sand.
Microscopic examinations of foundry sand and coatings.

CALIBBATION SERVICES

Apart from the compulsory and volontary testing scheemes for specific products
Apart f Lt 1 { volontary testing scl for specific prodnct
the Metrology Centre has been planned so us to be able to undertake a great number
of types of calibration and testing activities for customers outside ISIRIL

These activities rely upon the use of cerfain physical reference standards (etalons)
which have heen choosen so as Lo correspond to needs of the country.

The type of references used and the majn calibration or testing equipment are
neluded in the tables 1 and 2.
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TABLE

MECHANICAL METROLOGY

| Highest
Measured gquanthity Physical reference accuracy
or and Measuring of
type of instrument comparison instruments range certifi-
calion
!
Weights and balances ! 1 kg stainless stecl,
- BIPM calibrated
{1000 kg drop-weight bhalance 500 + 20 g
25 kg frec-swinging halance 2( 10 mg
5 kg ?*‘ee»mwmﬁmb balance ?{h 1 g
200 g analytical balance “’UO g 0.1 mg
g “microhalance 20 g 0.01 mg
Length i
divided fapes - Steel tapes 25 m, 25 m 0.2 mm
PTB certified
divided scales 500 mm standard scale tm D um
built-in to SIP 1 m 500 mm 2 ym
measuring machine
end gauges e Im 3 um
{rauge blocks, PTH 500 mm 2 um
| calibrated and S51P
| measuring maching
Gauge 3)10(’1&% PTB 106 mm 0.2 pm

Force
dynamometers

testing machines
manometers

Density of liquids

Thermometers

calibrated and
electrical comparator

Standard compression
proving rings, P certified,
hydraulic comparators
Transportable dynamometers
Diead-weight piston lesters

Standard hyvdrometers

Water triple point cells,
Platinum resistance standard

thermometers, resistance
bridge
Standard Pt-10 ¢4 RhPt

! thermocouples, potentiometer |

Tungsten ribbon lamps, NPL
caubrat@& optical pyrometer

3 MN to 100 N

3 MN to 100N
1000 to 0.1 bar

600 to 1800 kg/m?

------- - 100 to —- 4D o(
— A4 to - 200 o
-+ 200 to - 600 o
- 800 1o 1100 o

- 800 to 3000 of

+0.19
0.2 %,
0.02 9,
2.1 K

0.01 K
0.2 IK
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TABLE 2

FLECTRICAL METROLOGY

Measured quantity
or
type of instrument

Phywsical reference
ana
comparison instruments

Measuring
range

Highest
ACCUTACY
of
certifi-
cation

Standard cells for emf

Standard resistors

Capacitance

induciance

DC volis

AC volts (fo 100 kHz)

Yo, A=, W-metears

Watthourmeters

Instrument transformers

Frequency

Luminowus flux and
iuminous intensity

Bateh of 10 saturated stan-
dard cells in thermostated
enclosure calibrated to
BIPM value

Three standard 10 kohm

resistors, current compator

bridge |

Two hermetically sealed
1000 pi standard capacilors,
transformer ratic bridge

Impedance bridge, incremental
inductance bridge

Potentiometer, volt box

Thermocouple AC/DC transfer!

i
i

Digital voltmeter, precision
power supplies, standards ete

“lectronic reference meter,
threephase test bench

Carrent comparator test set,
High voltage capacitance
bridge {foreseen) ;

Caestum beam oscillator

Standard lamps, v
BIPM certified |

f.oi8.. ¥V

103 to 107 ohm

e te 104 F

105 to 1000 H

10 to 105 V

107 to 108 V

00 1o 380V
0.1 10 200 A

0.1 to 2000 A
100G 1o 35000V

100 MHz to 0.1 Hez

16 to 3000 Im
0.1 ed to 1000 cd

- 2 138

105

; 1

0.2 %,

2.10-5
2,105

0.1 %,

0.1 9%

2.10-5
510

1018

LY
2%,
3o
2%

/
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PRESENTS

INFORMATIONS

SUMMARY REPORT
of the MEETING of the
INTERNATIONAL WORKING GROUP SP7/SR5
AUTOMATIC WEIGHING MACHINES

Collaborating Countries :

Pays

Australia
Austria
Belgium
Denmark
France

Germany {Fed, Rep.}

ftaly
Observers -
CECLP.

Messieurs

LY. HINDMAN
H. GALLE

E. BEHAFY

B.F. BORENSEN
M. BEPOUSSARD
M. SORRO

W, WUNSCHE

F. BONI

G F. HODSMAN
M., DAUGE

Secretariat-Reporter :

United Kisgdem

Apologiet received from

AB. TURSKI
E. RIGCG
L. SWALLOW

GRAVIMETRIC FILLING MACHINES

held in London on 27, 28, 29 and 30 June 1978
{notes supplied by Reporting Secrelariat )

Pays Messieurs
Netherlands I, NIEUWULAND
W. BOUMA
Norway K. BIRKFLAND
JC. LANGE
Poland K. KACPRZAK
Switzerland F. NEURENBCIHWANDER
USA 0K, WARNLOF
1. T.5.4, B. CLIFFORD

NESWMM, F. BIRKETT

: CZECHOSLOVAKIA, ISRAEL, SWEDEN.
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DOCUMENTATION

1st Preliminary Draft International Recommendation -— Automatic Weighing
Machines -— Gravimetric Filling Machines -— Document No F/1.

SUMMARY of PROCEEDINGS

The meeting was opened by Mr A B Turski, Chairman of the International Working
Group SP’//SBJ who welcomed the delegates to London and conveyed to them the
wishes for a successful meeting from Mr ( Souch, United Kingdom Member of CIML.
The delegates aud the UK Secrefariat were introduced and after a brief discussion the
agenda was agreed. It included an all-day industrial visit to the wiiﬁ of Brook Bond
O%o Ltd near St Athans,

Mr Turski t‘mnn'wmefé by stating that the draft document had been circulated To
the collaborating members and other interested parties. Writlen comments had heen
received from the German Democratic Republic and Poland. He declared his intention
to complete the discussion on the whole of the document, in order to gain an overall
pwtu e of the problems involfed especi illy as it was some six years sinee this subject
was last discussed in the forum of OIML.

The document was read and discussed in detail and the following main points were
provisionally agreed subject to a final decision during the next meeting of the Group :

1. The recommendation shall apply to automatic gravimetric filling machines
which sub-divide a bulk proeduct into loads of constant pre~-determined mass, by
automatic weighing.

2. Provisions shall be made for pattern appreval and initial verification.

3. The proposed criteria for accuracy classes shall be reviewed with the intention

of having one accuracy class only,

4. The value of the maximum range of dispersion shall be related to the maximum
capacity of the machine and not to the mass of the Joad.

5. The proposed procedures for melrological control shall be reconsidered in order
to finalize the test methods fov pa tern approval and initial verification.

The meeting was conducted in French, the official language of the Organisation,
and in English, “the 1 language of the Sccretariat and the host country.

DATE of NEXT MEETING

The next meeting of the Working Group fo discuss gravimetric filling machines
will take place on 23} 23, 24 and 25 May 1074,
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DEUIL.

(est avee une profonde tristesse que nous avons appris le décés, survenu le 15 sep-
tembre dernier, de M. le Professeur Emil DJACOV, éminent savant de la Républigue
Populaire de Bulgarie.

M. Le Prolesseur E. DJACOV, dont nous avions justement signalé, dans un des
derniers numéros de notre Bulletin (n° 71), le 70® auniversaire, était universellement
connu dans e domame de la métrologie par ses travaux et par ses écrits.

Sa disparition est une perte cruelle pour le Comité d'Etat de Normalisation de la
République Populaire de Bulgarie.

Nous présentons a sa famille et & tous ses Collégues nos plus sincéres condoléances.

NOUYEAU MEMBRE du C.LM.L.

République Démocratique Populaire de COREE

Nous venons d’étre informés du remplacement, en tant que représentant au Comité
de son pays, de M. Choi Hyong Son, par Monsieur HO SU GYOQNG, Director, Central
Metrological Institute, a Piongyang.

Au nom de tous ses Collégues et en son nom propre, Monsieur le Président du Comité
a soubaité la bienvenue 4 ce nouveau Membre et I'a remercié par avance de I'aide qu’il
ne manquera pas de nous apporter.
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PROCHAINES REUNIONS

Groupses de lravail Dates Lieux

P4 -8t Mesures de longoenr 4 bouls plans

J
{
. " i -, o . s » TANINGRATD
5874 - sr.4 Sehémas de hidrarchie des instruments de | 20-22 mars 1979 LENINGEAD
mesurage des longuenrs :
SE2Z - 8r2 Principes du choix des paramétres el corac- 25-26 avril 1979 BEHLINM
téristigues a vérifier
P77 -~ Srd Instruments de pesage & Jonctionnement 18-21 septembre 1979 DRAUNSCHWEILG
non automatique g’].}i”{)i)i&-’(.?i!’{f)
SR - 8.5 Instruments de pesage 2 fonctionnsment 811 mai 1979 LONDRES
antomatigue
SP7 - Snf Cellules de pesde juin 1979 R.ILALL,

ales e 234 octobre 1979 PARIS

SEL18 - 5r.1 Humidimetres pour grains de cérés

graines oifagineses

P23 Méthodes o movens d'attestaltion des dis- octobre 1979 BLLMT.
fs de vérifcation { provisoire)

BP9 - 87 FPhermometres médicaux 23-23 octobre 1979 SRAUNSCHWEIG

]

24.25.26 octobre 1979 pRAUNSCHWEIG

K126 Iastruments de mesurage o
domaine de la santd publique
S5 - Sri6  Comptears dean octobre 1979 .
{ provisvire }
SP.25 - 8.3 Matériel néeessaire pour fe fonctionnement 13-16 novembre 1979 nica
dun Service national de métrologie Iogale

3P Terminclogie

5P.1 - Brd Vocabulaire de Méirologie légale
Termes fondamentany

1979
provisoirs )

p I

f

5P - B2 Vocabulaire des divers domaines de mesu-
rage

B

Conseil de Développement ............ .. oo 1442 juin 1979 B.LML.
Group ad hoe « Marque OIML» ... .. .. .. o 1344415 juin 1979 B.LM.L.
Conseil de Iz Présidence ... ... ..., . 253817 septernbre 1979 B LM L.
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GRANDE-BRETAGNE

UK TRAINING COURSE in METROLOGY,
QUALITY ASSURANCE and STANDARDISATION

INFORMATION FOR APPLICANTS

The course programme has been designed fo appeal to a wide spectrum of persons
working in these arveas and will he particularly relevant to those countries who wish
to establish er extend their nutional metrological services ; in this respect it accords
with the aims of the Interpational Organisation for Legal Metrology (OIML).

The course is of 13 weeks duration and consists of 5 modules or parts, Preference will
be oiven to applicants who apply to attend the complete course. Iudividual modules
may be taken if this can be arranged

The cost of tuition for the complete 13 weeks course is £2,600. Accommodation costs
will he additional {approximately £15 per day).

TUITION WILL BE IN ENGLISH. Candidates should have a good working knowledge
of written and spoken English and, in their own inlerests, should submit a recognised
gqualification in English, for example, the British Council test,

Application forms for the 1980 course should be returned before T September 1970
Suecessful applicants will be notified by 1 Octeber 1979
Application forms can be obtained from :

Training in Metrology Course Coordinator

Department of Prices and Consumer Protection

Metrology Quality Assurance and Standards Division

Legal Metrology Branch

26 Chapter Street

London SWI1P 4MNS, ENGLAND

1980 COURSE TIMETABLE

MODULE DURATION ACCOMODATION

1 Metrology Theory and 23 February - 20 March 1880 AL Cranfield lustitute
Industrial Metrology Practice of Technology

2 Legal Metrology Practice 23 March - 2 April 18580 Hotels in Central

London

3 Quality Assurance 7 April - 1 May 1980 In Hemel Hempstead

4 Equipment Manufacturing 4 May - 15 May 1980 Hotels in Central
and Calibration London

5 Legal Metrology Enforcement 18 May - 22 May 1980 Hotels in Central

London
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CENTRE de DOCUMENTATION

Documents regus au cours du 4° trimesire 1978

BURKATU INTERNATIONAL des POIDS et MESURES — BIPM

— Proeés-verbaux des séances du Comité h‘&'?(”‘?l‘}ﬁ()i‘liﬂ. des Poids el Mesures
66¢ Session, 20-22 seplembre 1977 (7¢ série, tome 45)

ORGANISATION INTERNATIONALE de NORMALISATION — IS0

ISO/TC 28 « Produits péltroliers
ISO/MDIS 911978 : Tables de mesure du pétrole (Révision de I'ISO/I 91-1970
et de 'additif 1- -1975) (Fr, Ang)
ISO 4256-1978 © Gaz de pétrole Hguéfiés — Détermination de la pression de
vapeur — Méthode GPL (I'r, Ang)
e I‘wﬂ TC 30 : Mesure de débit des fluides dans les conduiles fermées
ISO 4053/IV-1978 : Mesurage de débit de gaz dans les conduites - - Méthodes
par traceurs — Partie TV Méthode i«mdw sur le mesgrage do temps de
transit, uhhmnt des traceurs radioactifs (Fr, Ang)
-- I80/TC 48 « Verrerie de laboratoire et appareils connexes
ISO 4799-1978 : Verrerie de laboratoire -— Rélrigérants (Fr, Ang)
ISO 4803-1978 : Verrerie de laboratoire -— Tubes en verre borosilicate (Ir,

Ang)
— I80/TC 85 : Energie nucléaire
IS0 4071-1978 : Fxposimélres et dosimétres — Méthodes générales d’essai

(Fr, Ang)
— ISO/TC 146 @ Qualité de Vair
ISO/DIS 4225-1978 : Aspects géndraux de la qualité de Pair {i“: Ang)

COMMISSION INTERNATIONALE de L'ECLAIRAGE — CIE
— Annuaire, 2¢ mise & jour (1978)
CONSEIL d’ASSISTANCE ECONOMIQUE MUTUELLE — SEV

-~ Secrétariat
Ukazatel’ rekemendacij SEV po standartizacij, Moskva 1978
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INTERNATIONAL FEDERATION of CLINICAL CHEMISTRY — IFCC

- Annual Beport of the IIFCC for 1977

- IFCC Section (1978 N° 2 : Provisional Recommendation on reference values -
Part 1

AGENCE INTERNATIONALE de VENERGIE ATOMIQUE — IAEA
— Ngtiopal and Inlernaticonal Standacdization of Radiation Dosimetry, Vol 1
{(Proceedings of an International Svimposium, held by IAEA in Atlanta,
Georgla, 5-9 December 1977), Vienpa 1978

BREPUBLIQUE FEDERALE d’ALLEMAGNE

—— Physikalisch Techuische Bundesanstali
Zweite Verordnung zur Anderung der Eichordnung vom 9.8.1978 — 2, And. VO
PTR-Me-22 : Bericht - Force standard machines of the National Institutes
for Metrology, (Aolt 1978)
— Deutsches Institut fiir Normung
Verzeichnis Deutscher und Interpationaler Techuischer Regelwerke —
Ausgabe Juli 1978

— Dir. A, Strecker : Das geselzliche Messwesen
Bande 1/1a : Hinweise zum Finordnen der Erginzungslieferung 1978/2

ETATS-UNIS AMERIQUE

—- U.S. Department of Commerce/National Bureau of Standards
NBS Special Publication 517 : Report of the 682nd National Conference om
Weights and Measures, 1977
A Pamphlet for consumers
-~ American Society for Testing and Materials
ANST/ASTM E 251-67 (Reapproved 1974) : Standard Test Method for per-
formance characteristics of bonded resistance strain gages

FRANCE

— Réglementation métrologique
Décision ministérielle No 78,1.02.900.0.0 du 28.4.1978 sur les viscosimetres
portatifs équipant les installations thermigues
Diécision ministérielle No 78, 1.05.900.0.0 du 31.5.1978 sur les appareils équi-

4
pant les installations thermiques (mesure de noircisserment)

Arrété du 19.6.1978 : Application des prescriptions de la Communauté Eco-
nemique Furopgenne au conbrdle des ensembles de mesurage & comptleur
volumétrique destinés 4 délerminer le volume des liguides autres que Ueau

- Décret no 78-805 du 9.8.1978 relalif 4 heure [égale francaise



s

INFORMATIONS 41

— Association Francaise de Normalisation — AFNOR
Norme expérimentale E 10-020 (Juillet 1978) : Instruments de mesure et de
contrile, Organisation de la fom‘tzon métrologique a Vintérieur des in-
dustries mécaniques

ROYAUME-UNI de GRANDE-BRETAGNE et 'IRLANDE du NORD

~— Department of Prices and Consumer Protection
Technology Reports Centre, Department of Industry

Statutory Instruments 1978 Ne 25 © Weights and Measures. The Measuring
Instruments (EEC hemurmw;uis) (Amendment) Regulations 1978

S.1. 1978 No 26 © Fees and Charges. The Measuring Instruments (EEC Requir-
ements) (Fees) Regulations 191(‘.&

OIML Interpational Recommendation No 28 : Technical Regulations for nou-
automatic weighing machines (Official translation into Englisb by the
United ixumdofn (ruvermmm, ‘J?:}

OIML International Recommendation N° 26 : Medical Syringes (Official
translation into English by the United Kingdom Government, 1978)

JAPON

— Promotion Bureau, Science and Technology Agency, Office of Prime Minister —-
Oftice of International Research and Development Cooperation, Agency of
Industrial Science and Technology, Ministry of International Trade and

Industry
Proceedings of International Symposium on Metrology and Measurement
Standards in Developing Countries — ISMET 78 —, held at the

Keidanren Kaikan, Tokyo, Japan, March 13-18, 1978

PAYS-BAS

—- Dienst van het I kwezen

Recueil IJkwetgeving 11 (1978) (Introduction Directives CEE daos la 1égis-
fation na Lmnaim

POLOGNE
~— Polski Komitet Normalizaeji 1 Miar
Diziennik Normalizacii 1 Miar
Nr §-12/1478
SUEDE

-~ Statens Provaingsanstall
SPFS 1978 ¢ 18/LM-G : 14 — Foreskrifter for kundvag den 23.8,1978
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UR.S.S.
— CGosudarstvennyl Xomitet Standartov Soveta Ministrov SSSR
State system for ensuring the uniformity of measwrements :
Gost 8.186-75 © Gage blocks. Method and means of verification

Gost 8282-78 . The laboratory conductometers of liquid. Methods

means of verification

Gost 8.206-78 © State spee

and

inl standard and all-union wverification schedule

for instruments measuring surface roughness parameters Rupae and B

in range 0,025 - 1600 mkm

Gost 8.208-78 . Photoelectrical laboraterv eolorimeters. Methods and

means of calibration

Gost 8.209-78 : Amplitude — modulation coefficient meters. Methods

and means for verification

Gost 8.300-78 . Roughness comparison specimens. Calibration methods

and menns

Gost 8.301-78 1 Stroke measures of length. Standard measuring tapes and

working metal tapes. Methods and means of verification.



RECOMMANDATIONS

de la

INTERNATIONALES

CONFERENCE INTERNATIONALE DE METROLOGIE LEGALE

R.I N

— VYocabulaire de métrologie légale

{ termes fondamentaux) (4ditien bilingue Franpais/anglais)

1 ~— Poids evlindrigues

Lhn

[r}

~J

&

e

11

19 e

13
14

de 1 gramme & 10 kilogrammes
(de la classe de précision moyenne)
Poids parallélépipédiques

de 5 4 b0 kilogrammes

{de la classe de précision moyenne)

- Réglementation métrologique

des instruments de pesage
a fonctionnement non automatique

Fioles jaugées {a un trait) en verre

Compteurs de volume de liquides (autres que 'eau)
4 chambres mesurenses

- Prescriptions générales

pour les compleurs de volume de gaz

Thermométres médicaux
4 mercure, en verre, avec dispositif 4 maximum

Méthode étalon de travail destinée & la vérification
desinstruments de mesurage da degré d’humidité des grains

Vérification et étalonnage
des bloes de référence de dureté Brinell

de dureté Vickers

de dureté Rockwell B

de dureté Bockwell C
symnbeole de corresponilance

Saccharimétres polarimétriques

SECRETARIATS

Pelogne

Belgique

Belgique

R.F. d’Allemagne
et Fronce

Gde Bretagne

R.F. d’Allemagne
et France

Pays-Bas

et R.F. d’Allernagne

R.F. d’Allemagne
R.F. d’Allemagne

Autriche

B.LM.L.
R.F, d’Allemagne

Annse
d’édition

EEN——

- 1978

~ 1973

- 1973

- 1978

~ 1970

~ 1970

—— §YTH

- {978

— 1970

- 1970

- 1970
- 1978
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18

19

20

21

22

—- Insiruoments de mesure
de 1a masse 4 Phectolitre des céréales

— Manoméires
des instruments de mesure de la tension artérielle

— Manométres - manovacuomeéires - vacuometres « indicateurs »
4 éléments récepteurs élastiques
4 indications directes par aiguille et échelle graduée
{catégorie instruments de travail)

~— Pyrométres optiques
4 filament disparaissant
— Manométres- manovacuometres - vacuometres wenregisireurss
4 éléments réceptleurs élastiques
4 envegistrements directs par style et diagramine
(catégorie instruments de travail)

— Poids des classes de préeision B, E, Iy, I, M,
de 50 kg a 1 mg

— Taximetres

- Alcoométrie
- Tables alcoométriques

— Manomeétres pour pneumatiques

.~ Métre étalon rigide pour Agents de vérification

~— Poids étalons pour Agents de vérification
~ Seringues médicales

— Compteurs de volume de liquides autres que 'eau —
Dispositifs complémentaires

s — Réglementation « technique » des instruments de pesage

4 fonctionnement non-automatique
— Mesures de capacité de service
— Mesures de longueur & bouts plans

-— Compteurs de volume de gaz & parois déformables

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

— Valeur conventionnelle du résultat des pesées dans l'air

- {lasses de précision des instruments de mesurage

R.F. d’Allemagne

Aytriche

LLR.8.5.

LJ.R.8.5.

LRSS,

Belgique

R.F. d’Allemagne

France
France

LLR.S.S,
inde
inde
Autriche

R.F. d’Allemagne
et France

R.F. d’Allemagne
et Fronce

Suisse
U.R.5.5.
Pays-Bas

R.F. d’Allemagne

B.LM.L.
U.R.S.5.

— 1976
- YT

- {970

— 170

e 197G

- 1973

- 1973

~ 1973
- 1975

~ 1973
- 1973
— 1977
e 1973

— 1973
— 1973}

— 1973
— 1973
— 1973
— 1973

- 1973
e $974
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35 — Mesures matérialisées de longueur pour usages généraux Belgique - 1977
et Hongris

36 — Veérification des pénéirateurs des machines d’essai de dureté  Awvtriche — 1977
37 — Weérification des machines d'essal de durelé systéme Brinell  Awutriche ~— 1977
38 —- Vérifieation des machines d’essai de dureté systéme Vickers  Awvtriche —— 19T
39 — Vérification des machines d’essai de dureté systéme  Autriche i
Rockwell B, T — AN
40 — Pipettes étalons pour Agents de vérification inde - 97T
41 — Burettes étalons pour Agents de vérifieation inde - 1977
4% - Poingons de métal pour Agenis de vérification Inde - 1977
43 — Iioles ¢talons graduces en verre pour Agents de vérification Inde - 1977
44 — Alcoométres et aréométres pour aleool France - 97T
45 — Tonneaux et fulailles Autriche e 19FT
46 — Comptleurs d'énergie électrigue active 4 branchement direct  France - {1978
47 — Poids étalens pour le contrdle des instruments de pesage de  R.F. d’Allemagne - 1978
portée élevée et Fronce
48 — Lampes 4 ruban de tungsténe pour ["é¢talonnage des pyro- U.R.S5.8. — 4978

métres optiques

49 — Compteurs d’eau (destinés au mesurage de 'eau froide) Gde-Bretagne - 1977

DOCUMENTS INTERNATIONAUX

adoptés par le
Comité International de Métrologie Légale

DI Ne

1 - Loi de métrologie BimL — 1975
2 — Unités de mesure légales BiML %}
3 -— {Jualification légale des instruments de mesurage BIMi. e {FY

Note - Recommaondations internafionales =t Documents internotionaux peuvent 8tre ccoquis au
Bureau Internationual de Métrologie Légale.

{*) En vours de publication.
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REPUBLIGQUE DEMOCRATIQUE ALLEMANDE.

My H.W. LIERS, Directenr de la Mélrologie Légale,
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‘Wallsirasse 16 — 1026 BERLIN.

ETATS-UNIS DPAMERIQUE.

Mr 5.0, McCOUBREY.

Associate Director for Measurement Services,

National Measurement Laboratory, Building 221, Hoom A 383,

Mational Bureau of Standards — WASHINGTON, DG, 20234,
REPUBLIOUE ARABE PEGYPTE.

My FLA, BOBHY.

Président, Egyptian Organization for standardization,

2 Latin America Street, Garden City — CATRO.
AUSTRALIE.

N... {4 désigner par son Gogvernement)

AUTRICHE,

My B, ROTTER,

Chief de la Seclion de métrologis 1dgale,
Bundesamt fir Eich~ und Vermessungswesen,
18, Arltgasse 35 — 1183 — WIEM,

BELGIGUE,
Madame M.L. HENBRION, [nspectenc Général,

Uirectenr du Service Belge de ia Métrologie,
1785 Chaussée de Haeeht — B, 1130 BRUXELLES,
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BULGARIE,

Mr P, ZLATAREY,

Vice-Président, Comité ¢’Ftal de Normalisation
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CAMERGUN.
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DOUALAL

CHYPRE,

My S, PHYLAKTIS,

Senior Officer, Fessarch and Industrial Development
Ministry of Commeres and {ndustry,

NICOSIA,

REP. DE COREE.

Mr Nack Sun CHUN,

Chief of Metrology Division.

Burean of Extensica Services — Industrial Advancement Adminisiration
Ministry of Industry and Commerce

SEOUL,

REP. DEM. POPULAIRE DE COREE
Mr HO SU GYONG.
Director, Central Metrological Institute,
Metrological Conunittee
Committee of the Science and Technology of the State of the DLP.R, of Korea
Sosung guyek Ryonmoed dong —— PYONMNGYANG,

CUBA.

Mr M.A. MIRANMDA GONZALEZ,

Directeur du Centre de Recherches Métrologiques,
Comité Estatal de Normalizacion

5 ta (06 ¢/CyD Vedado HABANA, 4.

DANEMARK,
Mr REPSTORFF HOLTVEG.

Directeur, Justervaesenet,
Amager Boulevard 115 ~ DK - 2300 K@ BENHAVN &,

ESPAGNE.

Mr . RIVAS,
Vocal-Becretario Comision nacional de Metrologia v Metroteonia,
3 calle del General Ibanez Ibero — MADRID-3,

ETHIOPIE,
Mr NEGUSSIE ARBEBE.

Metrologist and Head of Weights and Measures Section, Ethiopian Standards Institution,
.0, Box 2310 ~ ADDIS ABABA.

FINLANDE,

Mr P KIVALO
Chief Divecter, Technical Inspectorate,
Linnratinkaty, 37 — 8F 00180 HELSINKI 14,
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FRANUCE,

Mr P, AUBERT.

Chef du Service des Instruments de Mesure
Ministére de "Industrie

2, Rus Jules-César — 75012 PARIS,

ROYAUME UNI de GRANDE-BRETAGNE ef d'IRLANDE du NGRD,

Mr G, SOUCH.

Head of Legal Metrology Branch,

Metrology, Quality Assurance and Standards Diviston,
Department of Prices and Consumer Protection

26, Chapter Street-LONDON-SWIP 4N§,

GUINEE.

Mr 8, CONDE,

Directenr du Service National de métrologie Légale,
Ministére dun Commerce Intéricur,

COMNAKRY.

HONGRIE,

Mr GOR NAGY.
Président, Orszagos Mérésiigyl Hivatal,
KNémetviigyl-it 37/39 — BUDAPEST XII.

INDE.

Mr K, VENKATESWARAN.

Director, Directorate of Weights and Measures,

Ministry of Givil Supplies and Cooperations,

Shastri Bhavan Roow no 310, A, Wing — NEW-DELHI 110 601,

INDONESIE,

Mr MABTOYO.

Direktur Metrologi,

Departeraen Perdagangan,

dan Koperasi,

Jalan Pasteur 27 — BANDUNG.

IRAN.

Mr M. SOUROUDI,

Directenr Général, Institaie of Standards and industrial Ressarch,
Ministry of induostries and Mines

PO, Bow 2937 — TEHERAN.

ISRAEL,

N... {4 désigner par son Gouvernement)
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{TALIE,

Mr €. AMODEO.
Capo del¥Uflicio Centrale Metrico,
Via Antonio Bosio, 15 — 001681 -— ROMA

JAPON,

Mr V. SAKURAL
Dyirecteur, National Research Laboratory of Meilrciogy
10-4, 1-Chome, Kaga, ltabashi-ky — TOKY (.

LIBAN.

M. M. HEDARL

Chef du Service des Poids et Mesures,

AMinistere de PEconomie et du Commerce,

Service des Poids of Mesures

Rue Al-Sourati, imym, Assafl — RASBEYROUTH,

MARGC.

Me M. BENKIBANE,

Chei de la Division de In Métrologie Légale,

Direction du Commerce Intérieur,

Ministdre dn GCommerce, de I Industrie, des Mines et de ia Marine marchande,
RABAT.

MONACO.

Mr A, VATRICAN.
Chargé de Recherches au Centre Scientifique de Monaco
16, Boulevard de Suisse — (M) MONTE CARLO.

NORVEGE,

My . BIRKELAND,
Directeur, Justerdirektoratet,
Posthox 6832 &T. Olavs Plass — O&LO 1,

PARISTAN.

Mr AL QALY UM

Director/Iv. Secretary, Welghts and Measares (ell
Minisiry of Industrvies — House ne 28, Street no 18, F-7/2,
(SLAMADRAD.

PAYS-BAS.

Mr ALJ, van MALYE,
Dirscteur en Gh
Schosmakersivas
20060 AR DELFT.

POLOGNE.

Mr T. POUGORSKIL
Président Adjoint, Polski Koemilet Normalizacji | Miar,
ul. Elektoralnag 2 —— 00-130 WARSZAWA,
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ROUMANIE,

Mr I, ISCRULESCT],
Directeur, Institutul MNational de Metrologie,
Sos, Vitan-Birzesti nr, 11, BUCABRESRT 5,

REFUBLIGQUE DU SRI LANKA,

Mr FLLLE. GOONETILLERKE.

Depuly Warden of the Standards,

Price Control Department, Weights and Measures Division,
Park Boad ~ COLOMBG 5,

SUEDE.,

Mr H. CHLON.
ingénieur en Chef, Statens Provningsanstaly,
PO, BOX 857 — 8-501 15 BORAS,

SUISSE.

Mr A, PERLSTAIN,
Directeny, Office Fédéral de Métrologis,
Lindenweg DO — 3084 WABERN/BE.

TCHECOSLOVAQUIE,

Mr T, HILL.
Président, Urad pro novmalizacl a merveni,
Vaclavsksé namesti 0,19 — 113 47 PRAHA 1 — NOVE MESTO.

TUNISIE.

Mr A, MILADI )
Chef, Division glu Contrdle Eeonomigue ~— Direction du Commerce,
Ministére de UEconomie Nationsle, rae El Jazira — TUNIS.

.R.8.8.

Mr WV, ERMAKOY,
Gosstandart,
Leninsky Prospect § — MOBCOU 117048,

VENEZUELA.

Mr B, de COLUBI CHANFEZ.

Métrologiste en Chef, Servicio Nacional de Metrologia Legal,
Ministerio de Fomento,

Av, Javier Ustar

YOUGOSLAYIE,

Mr 8, SPIRIDONOVIC,
Directeur Adjsint, Savezni zavod za mere | dragocene meiale,
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iz, E4il, Parque Residencial — Urb. San Berpardine/CARACAS.
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