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INTRODUCTION

_ The Training Workshop on hetrology organized by UNIDO in co-operation
with the Government of Japen was held in Nagoya, Japan, from 12 to 23 October 1571.

The purpose of the Training Workshop was to discuss the various metrology
problems 1acing the developing countries of Asia in order to suggesi practical
measures for strengthening and improving these services.

Dr. Seiji Takata, Acting Director of National Research Laboratory of
Metrology, welcomed the participants of the Workshop. The partioipants were
then welcomed by the Director of the Training Workshop, Mr. Y. Prokhorov, UNIDO,
who further read a message from lir. I. H. Abdel-Rahman, lixecutive Director of
UNIDO. An address of lir. h. Nishibori, Director-General of the United Nations
Bureau, liinistry of Foreign Affairs, was read to the participanis by Mr. Nomura,
a representative of this Buresu. The participants were also greeted by
Mr. George Duggar, @& representative of the United Natione Centre for Regional
Development in Nagoya as well as by Mr. M. Takeda, Director of the Nagoya Inter-
national Training Centre, Overseas Technical Co-operation Agency. The texts of
the addresses are given in Annex I.

The Training Workshop was attended by 12 participants from the following
Asian developing countries: Afghanistan, China (Republic of), Ceylon, Indonesia,
Iran, laloysia, Nepal, Philippines, Republic of Korea, Singapore, Thailand.
The participents held responsible positions in their respective countries working
in governmental institutions wholly or partially engaged in providing Metrology
Services to industry - National Institutes of Standards and Industrial Research,
Institutes of Science and Technology, Bureaix and Departmenis of Weights and
Measures, etc. Their country reports are presented in Annex II. Five expert-
consultants participated in the Workshop. Three of them came from the United
Kingdom, Netherlands, and the Arab Republic of Egypt. Therc were two expert-
consultants from Japan. Thc Workshop was alec attended by a representative of
UNESCO, as well as by an observer from Physikalisch-Technische Bundesanstalt,
Federal Republic of Germany. A list of the participants, experts and observers,
is given in Annex III.

The Workshop unanimously elected the following officers:

Chairman: Kr. L. Najafi 2Iran)
Rapporteur: Mr. H. Goonetilleke (Ceylon).

_ . A list of discussions papers preparcd for the Workshop by the expert-
consultants is given in Annex VI,with country papers propared by the participants
from the developing countries.

At its closing session all those present approved the dreft report of the
discussions. The draft recommendations, fusmulated by the participants and
experts as a part of the report, were considered and approved (see the following
ohapter).




The Worksh.op was addresscd by Mr. Yamamoto, Director of Japanese Research
Laboratory of Metrology, who commended the Workshop as a forum for the exchange
of experience on these important subjects and complimented the participants on
their discussions and meaningful recommendations. Speaking on behalf of UNIDO,
Mr. Y. Prokhorov expressed appreciation to the Government of Japan for its
hospitality and thanked individuals in the Japanese Government for their special
efforts in organizing and servicing the Workshop. Closing statement was also
made by thc Chairman of the Workshop, kr. M. Najafi, who, speaking on behalf of
all the participants, thanked UNIDO and the Japanese Government for organising
the Workshop,

The participants, after careful consideration of the iiportant role that
metrology plays in the development of industry, made the following recommendationst

1) The Government of each Asian developing country is recommended to give
priority to the establishment and/or strengthening of its national metrology
scrvice in order to promote the development of its industries and establish
equity in trade. 4

Each national metrology service should be commensurate with the needs of
the country and should normally include:

a) a national standards laboratory for ¢stablishing and maintaining
standards of measurement :

b) = national service of legal metrology (for this purpose the terw
"legal metrology" is taken to mean all measuroments required by
the law of a country)

c) e service far the calibration of measuring instruments used in
industry, science and education.

It may be desirable to establish in addition facilities for evaluation,
testing and/or repair of new types of instruments and instruments in
service,

2) The Government of each Asian developing country is recommended to support
industry, ensure equity in trade and protact the consuming public by:

a) establishing suitable standard specifications to improve the quality
of its products or to control the quality of imports

b) establiehing suitable facilities for testing products or imports
to determine compliance with specifications

o) establishing a system for marking products whioh comply with the
approved specifioations and monitoring the maintenance of the
quality of such products.




3) The Government of cach Asian developing country is recommended to
reviow: - _

a) the existing faoilities for truining staff to man the services
described above and to make suitable provision for the increasing -
manpower needs which the development of these facilities will

- involve :

b) +the existing laboratory fucilities to determine what additional

provision is necessary to mcet its planms in goovd time.

4) Te Government of ccoh such country is recommended to porticipate as

far as possiblc in the activities of appropriate international organizations
such as tho General Conference of Weights and Measures (coPM), the Inter-
national Orgenizotion of Legal Metrology (OINL), the Imternational

) Organigation for Standirdization (180) and the International Electrotechnical
Commission (IEC), with a view to obtaining the maximum benefits therefrom.
In this connection, attention is drawn to the recommendations adopted at the
CASTASIA Conference held in.Delhi in 1968,

5) It v)as unanimously agrced that the UN Agencies primarily concerned such
as UNIDO and UNESCO be requested to assist in the following ways:

a) to give maximun publicity to the recommendations of this Training
Workshop in all cowntrics aud to other international or regional
organizations such as ECAFE '

b) the preparation of details of available facilitiea for training
in metrology

c) the preparation of lists of genernlly—acceptable equipment for the
maintenznce of standards, for the provision of calibration
facilities, for the sctting up of testing laboratories and other
alliocd services

o) the preparution of lists of publications relating to meirology,
‘as well as preferrod techniques and procedures for the calibration
of standards of measurcment; this should be done in collaboration
with appropriate international bodies. S

6) It was also recommended that the Governments of Asian developing
countries co—operate in thc intercomparison of measurement standards and ’
in the harmoniszation of standard specfioatioms. This could possibly be
done under the auspices of ECAFE.

7) 1t was 'alllo recommended that those countries in Asia which have not yet
adopted thc metric systom of measurcient (S1) do so as early as possible,
noting that deferment of the changs will increase the cost.

Participants were reminded that direct technical assistance from UN agencies
such as UNIDO and UNESCO can be requested by any developing country for the
purposer outlined above.




SUMMARY OF THE DISCUSSIONS
Role of Hetzo}.og in _Industrial Development

Metrology encompasses all the knowledge and activities associated with
quantitative measurements, It is and has been a fundamental activity in any
society, whether it is an agrarian or industrial one. The growth of scientific
knowledge and the resultant development of industrial and engineering process in
any society,are primarily dependent on the ability to measure any desired
physical quantity. The development of scientific knowledge itself has been
greatly dependent on the ability to measure with inoreasing precisbn and accuraocy.

It was recognized thet with the development of ecientific knowladge,
scientific metrology itself is developed. The mutual interdependence, therefore,
of scientific advance and metrological capability was accepted. That the same
interdependence oxiots between scientific metrology and applied metrology, that
is metrology in industry and commerce,; was also agreed upon.

An example of this interdependence is the concept of interchangeability of
component parts which is a fundamental one in any large scale engineering process.
It can be achieved only if the production of the component parts themselves can
be carried out within specified limits as to their dimensions. The latter is
dependent entirely on the capability of the industry to measure acourately and
to control the measurement process itself. One other example was that unless the
measurement mede in the industrios of developivg oountries are acourate the export
of their products will be affected, causing a loss in foreign exchange.

The development of the statistical methods both in metrological aspects
of the measursment and in the assessment of measurement results was considered o
necessary concomitant of thc application of the metrology to any industrial
process.

The same neced exists for accurate measurements to comply with inoreasing
requirements of Vieights and Measures Laws .or the approval of new measuring
devices, as wcll as in the case of pre-packed commodities,

It wae recognized that the problems that developing countries face in
applying the principles of applied metrology to industry may include:

a) The existence of several systems of units of measurements in the country,
some of them of local origin and others introduced from abroad, and the
confusion caused by the indiscrimi..ate import of measures and measuring
instruments based on different systems of units.

b) Tho laok of an effective nation-wide organigation of the metrology
activity in the country (sometimes, the existence of an out-dated and
inefficient organigation is more detrimental to the development of
modern metrology services that the absence of any organisation at all).




o) Te lack of a developed nctional industry of measures and measuring
instruments, or the existence of primitive workshops and factories
ocoupied with the production of measures of inferior quality.

d) The lack of qualified personnel of all lovels to run the metrologicul
activities in the country, and the lack of technical personnel suitable
for recruitmeut for these activities in general.

e) The lack of consciousncss of the importance of metrology among conoerned
government officiels and industrialiste as well as among the general
public in the country.

elationship between ity Control, Stan igation and Met
It was generally agreed that quality oontrol can be summed up us being

the fitness for purpose of a product and that it has 3 aspeots; namely:

- quality of design
- quality of conformance
- quality of reliability.

The quality of design was considered to include the setting up of standard
specifications in conformity with the specifications of IS0 and the standard
speoifications of other large countries, modified to the needs and oapabilities
of industry in a developing country.

The quality of conformance was considered to depend upon the controls
exercised by a manufacturing unit to ensure that a product complies with the
specifications set out for the manufacture of the product, and it was agreed that
the national metrology service of a developing country should assist in the
carrying out of quality control of products by teohnological guidanoe, and the
calibration of the measurement instruments of the manufacturing unit.

The third aspect, the quality of reliability, was considered necessary to
ensure that in use the product continues to perform within the specifioation
for a suitable period of time. The three aspects of quality control require the
applioation of metrology whether by private or governmental organisations.

It was agreed that manufacturers who oomply with the requirements of a
standard specification may bc permitted to use a marking sysiem approved by the
standards institution to inform the public that the producte oomply with the
requirements of the particular standard. It was recognized that the utilisation
by manufacturers of such certifioation marks involves the improvement of
metrological operations associated with quality control in the manufacturing
units themselves,and thereby improves the general industrial standing of the
oountry.




Concegt- of Metrolon Services

For a metrclogy service to be established in a country, it was agreed
that the fundamental requirement was that it recognizas by law a measurement
system for use in a2ll its mecasurements. I this context, it was emphasised that
the metric system of measurement in its current form with suitable modifications
Was the most advisable measurement system for any country to adopt.

The estoblishment of natiopal standards for units of measuiement and the
establishment of o metrology laboratory responsidle for the oalibration of all
derived physicel standards of quantity,were considered to be essential.

In order to serve the country in all metrological requirements, the -
measurement law should concern itself with all the commercial and industrial
measurements of the country.

The administrotive systom that must necessarily be set up to implement
the metrological laws, and extend the meazsurement practices throughout the
country, should be based primarily on a metrology laboratory whioh has in its
oustody the national standards and which is responsible for oalidration of all
the standards that will be required in the various subordinatc: offioes through-
out the country. ' :

Legal Metrolon and Control of Weights and heasures

Logel metrology has been defined as "the part of metrology relating to
units of measurement, methods of measurement and measuring instruments, concerned
with the roquirements of legnl regulations which are meant to ensure equity from
the point of view of reliability and suitable accuracy of measuremont”,

Hence, it was agrecd that the following would form part of a governmenths
functions in.rclation to legal metrology:

1§ Supervision of the correct use of the unita .

2) Esteblishmont, maintenance and dissemination of mational standards of
measurement, and the guaranteeing of their accuracy by comparison with
international standards

3; Provision and maintenance of derivative standards within the country
Participation in the work of other national organizations which

are interested in metrology , :

5) Drafting of appropriate regulations and the supervision of the
manufacture and repeir of measuring instruments

6) Detection of infringements

7) Co-ordination of metrology carricd out by different bodies

8) Participation in the work of international organigations dealing
with legal metrology

9) Organization of training programmes in legal metrology.




The earlier conclusion that the metric system of measurcment (SI) was the
most advisable system for adoption was reinforced, but it wos urged that an
organigation such as the Internationcl Orgonizction of Legnl ketrology Wlte® upon
itself the task of preparing a definitive text giving those non-81 metric units
which may have to be used for a certain period. It was recogniscd that such o
document would belp developing countries in preparing their lcgislotion. It was
rlsc considered important that a definitive list of the standards of muasuremunt
necessary to e¢stcblish units be set out by the International Organisation of
Legul Metrology or the C.I.P.M. or any other international organisation. This
document should be comprehonsive to suit the necds of the developing oountrios
and be available in more than one intermational lon _unge.

It was mcognized thit in case of tho mcasurement of some commoditios the
correctnuss of measuring instruments which mecsure othor attributes of the product
is as important as that of those which meazsure the quantity. An oxample of such
o commodity wos the delivery of gas where pressure and tompurature are of the
same significance as the volume.

It was also recognised that eich country will have to decide for itself,
depending on its situation, which fields of mcosuroment it proposes to control,
particularly in the case of doveloping countries. It was noted that compulsory
verification would be nocessary in the arcas of mensuroment where control is
exercised. '

The . tion sopo of Activitics of 4

It was agreed that the main objectives of a nati_on.l actrology service weres

1) Protection of consumers C

2) Estoblishment of oquity betwecen trading portners

3) Improvement of measurements in industiry

4) Assistance to research and: technologiceal devclopment by making the
.- country's measurcment compatible with thosc of other countriue

5; Assistance to exporting industrics

6) Support of education and scientific research.

It was considercd that in order to achivve these objectives, partioularly
in the case of a developing country, o national metrology service should have on
orgenizgation which would:

a.; maintain and disseminato standards of measurement

b) help and monitor the measurements required by the industries of that
country

c) eonsure that the moasuromonts carried out by the country's export

industries would be compatible with intcrnational requirements.

Furthemore, it was considered essential that the provision of these
services be accepted as a function of the governmumt of a ocountry to eneure the
protection of public in thet country and to foster the country's ecomomic growth.




The scale of such activity was genorally considered to extend from the
maintenance of national standards of measurcment to the supervision of wetghts
and measurcs for trade, including making calibrotion serviccs available to
industry and scientific institutions in order to develop confidence, both inside
and outside the country, in measurements made by such bodies.

It was however decided that the priorities for the activities of a national
metrology service listed above have to be determined by each developing country
after assessing its needs not only for the immedic~te present, but also for the
future after careful consideration and asgessment of commercial, industrial and
technical requirsments,

It was agreed that a national metrology service could offset some of the
costs of mrintaining its service by recovery of the whole or part of the cost
of the services it provides, other than the cost of maintaining national
standards of measurement. It was also recogniged that when in any oountry - co
laboratories cxist which have adoquate facilities to carry out certain oalidration
or mecsurement tasks enviscged for that oountry, use of such faoilitics should be
actively considored to avoid duplication of costs involved in setting up new
labor~tories.

It was agreed that before handing over such responsibility to any laboratory,
the national metrology service should check and confirm the cepabilitics of the
laboratory and institute arrangements to monitor its performance henceforth.,

It was noted that measurcments could be conveniently considered in the
following groups for the setting up of laboratory services; mochanical, clectrical
low frequency, electrical Ligh frequency, fluids, optical, themmal, acoustic and
ionising radiations.

It was recognizod thot in planning laboratory services and facilities
adequate consideration sghould be €ilven to the special envirommental requirements
of differcnt typos and classcs of mcasurement a8 well as to the nieds of the
supporting services.

National Standards ‘Qa;ogﬂ: Methgﬂ of Megmgt

It was ogroed that the maintcnance of national standards is a primary
function of - .overmment. It was considered that o developing country should
maintain national standards according to the level of acouracy that is required f
for that country. It will, theroefore, be nccemsary to oonsider what equipment
will be needed for national standards to reach a level of accuracy which need
not be higher by more than one or two steps than what is required for goneral
usc in the country. The purchase of cquipmont of a much higher level of acourecy
than the country nceds would be uneconomical,

It wos agreed that these national standards should be calibrated at the
B.1.P.M. or at a suitable laboratory in a devoloped country. Purther, it was
considered desirable that such standards should be packed according to selected
specifications and when practicable sent by diplomatic courrier or similar
meons. Thie would minimize the risk of damage in transit.




It was also agreed that in addition to standards of longth, mass and volume,
cach developing country should consider the sctiing up of other national standards
as required, such as for eclectrical units, tempcrature, frequency, force, pressure,
density and illumination. It was considered that in doing so the cost of
maintonance of standards as well as the availability end tho training nceds of
tochnical personnel should be borne in mind.

Measurcment ond Measuring Instruments, Calibration and Maintencnco

It was generelly agreed that the purchaser of a measuring instrument desires
to be sure that it will serve the purposc for which it was obtained.

He usually does this by:

1; testing it himself

2) acoepting o report of typo-approval testis carried out by an independent
orgenization

3; obtaining o certificate of calibration from an independent organisation,or

4) buying on the strength of the supplier’s rTecommendation a.nd/ or implied

werronty. '

It was agreed that in the case of a developing country attempting to
industrizlise itself, a calibration scrvice of some kind should be set up in order
to offor to its users facilities for calibration of mcasuring equipment. This
is particularly desirable because in such a country a large proportion of the
measuring equipment therein probably has been imported. The user therefore is
more often trable to determine for himself whother an instrument performs according
to its specification initially or whether it continucs to perform within the limits
expected, :

It was recognized that the setting up of o suitable sorvioe would eliminate
the necessity, for most types of measuring oquipment, of sending an instrument
back to the country of supply at an expense disproportionate to the cost of the
instrument. It would also reduce the risk of bad performance of control systems
due to faulty measuring devices.

It woe ogreed that the performonce level of a calibration faocility to be set
up should, as in the case of the physical standards of measurements, be geared to
the levels required in that country, being senerally a step or iwo higher than the
levels of acourccy and precision expected to be required in the next fow years.

- It was agreed that the preparction a.nd/ or use of suitablc specifioations for
packoging of instruments would holp to minimize the risk of inagourate results
from instruments due to shock, damnge or disturbanoe of those instruments during
transit either at the supply stage or during subsequent use. In this field the
oxperience of authorities in more advanced countries could be helpful.

It was sgrecd that periodic calibration of any measuring device is necossary
to determine whether it is performing within its specifications. The periodicity
of such calibration must depend on the type of measuring instrument and tho
conditions of its usc, g

o e




It was underlined that adequate documentation of all calibration work is
essential to a satisfactory service and the governing rules should cover not ,
only the form of the certificates issued but also the laboratory records of work
done. Suoh laboratory records should be sufficient to provide all necessary
information about a particulap calibration performed 5t some past date, though
the necessary period of retention may need to be settled locally. The inforwcti
in a certificote of calibr~tion or measurement should clearly identify the
instrument involved and €ive adequate information to the user about the true val
of its readings or of the ascertcined value of the device in each case aocompani
by the estimcted uncertrinty of the vulues casigned,

It was also agreed thot whon a certificate roports compliance with ]
specificution but does not report the actwal mezsuremonts made, the underetandi.
should be that tho item reported on has met the relevant specification limits
narrowed by the uncertainty assigned to the mocasurement process used.

It was further agreed that provision of adequate national standapds of
Mmeasurement and facilities for calibration should preferably be accompanied by
correspondingly good facilities for the local repair of defective instruments.

It was recognisad that for such arrangomente to be satisfactory, adoquate
arrangoments must be cstablished and maintained for the triining of suitable
staff for repair and calibration work and it was noted that the shortage of
suitable steff is frequently most noticeable ot the levsl of high-grade technicia
which are frequently not produced by the loc:l oducation systems in such countprie

tion aud ication of ket S$1 Unj

It woe .greed thot countries in which the metric system had been legal for
some time but which had not cdopied SI, should do so,

It was noted that the Genersl Conference of Woights and Neasures at its
last meoting had recognised the mole as o new bage unit of the SI systoem,
Similarly, the Pcsoal had boen accepted as o name for the unit of pressure and the
S8iemons as . name for the wiit of oonduct ince. :

It wes agreed that, due to present conditions, it was not possidble for any
country to adopt 8I units wholly and to do awgy with all non-8I units, Partioulas
examples of necessary non-8I units are the case of the minute and the hour, If
SI units only arc to be legal, thon spreed limits will have to be given in metere
Per socond and not kilometers per hour which is the more practical form. Another
oxample is the kilogramme-force which will have to be retained for some time in
view of the numerous tables whioh are oxpressed in thig unit at present.

It was .greed that countries vhich at present do not us. the metrioc system
of measurement should actively consider such a change, since, otherwise, the coet
of maintaining existing schemes of measurement would inorease rapidly. Thise
decision should be made in the light of the fact that all the leading industrial
countries, which at present do not use the metrio system of measurement, are
changing ovor to its uge or oontemplating to do so,
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It was generally agreed thot each country would have to make its owm
programme for implementing the change,; depending on the pressures that will be
oxerted in its commercial and industrial cctivities by the demands placsd on it
for execution of orders in metric units.

Further, it wos agreed that priorities for implementing the change would
h.ve to be arranged in each country according to its own situation.

It was generally agrecd that the first step to bo taken towards this
change, would be thc legal recognition of tho metric system of measurement for
.11 activities and the establishment of the neccsssary standords for the units.

It wns considered thet o programmc phasing o change-over within a limited
period would be the best way of implementing the ohange. The period of trensition
however should not be too short or too long.

It was agreed that in cach country a partieular.body would have to be
aseigned responsibility for this change. This body should be at the highest level.
It was agreed that this body should bc responsible for the diffusion of knowledge
about the metric sysiem not only in achools, tochnical institutions, factories,
etc., but nlso among the gencral public.

It wos considered that the phasing out of old units should be done sector
by sector in industry ond commerce. In .. developing country it muy be convenient
to take commoditics singly or as a group. At the end of the period given for
moking the ohange in the transactions of o single commodity or a group of
commodities the use of the non-metric units could be forbidden for such
trcnsactions. It was agreed thot in froming the weights and measures laws
implemonting the metric system, thc ability to do this should be provided for.

It was considercd that in planning the ohﬁnj;, cach govermment should
consider what assistance it should give to each sector to facilitate the change.

Trointink ka Ketrol

It was generally agreed that one of the most serious problems sncowntered
by devoloping countries in promoting industrial growth is the lack of sui tably
qualified personncl. This lack is speciclly felt in ihe fisld of metrology.

It was agreed unanimously thut for o metrology service in a country %o
serve actively and sucocessfully thc scientific and industrial needs of the
country, it should have adequately trained personnel. It was agreod that the
personnel required by the metrology service would noreally be of three diifereat
levels. The first level is that of prefessional metrologistscapable of handling
motrology activities whether scientific or industrial at the highest lovel needed.
This is pertioularly so in the case of developing countries for whioh it was
ngreed thot all metrology activities would best be concentrated in the oarly
stages oither in one laboratory or in = group of closel -connectod organisctions.
The scoond level is that of highly-skilled technicians {"luper technicians")
who would not only have & good guncral eduoction but should also have speoial=
ised training and expericnce in the ficlds of industrinl metrology or legal
metrology or both, The third level consists of two basic groups. The firet
of these is capeble of handling repair and maintenance of instruments in




metrology laboratories. The sucond group consists of those skilled in partioculas
measwrement or calibration operations either in production organisations or
laboratorics. Some of the construction in calibration repair technicians may
well be of the quulity corresponding to the second level.

It was agreed that at the highest level, the basie Tuelifications should
normally include a degree in engincering or physics, followed by specialised
professional training and vxperience in metrology. Experience of research might
be identified by possession of a post-graduate degree. Staff in the second level
can be provided in two ways, either by training within the national metrology
sorvice, particularly in thc field of logel metrology, or by the provision of
suitable courses in educationnl institutions complete with aedequate practical
experience. The third level can be met by training in special technical schools
combined with in-service troining wherever it can be provided.

It was agreed to seck the help of UNIDO in the forwulatiion of such training
schomes by preparing, in co-operation with specialised international organisations,
a directory of rclevant treining programmes available in devaloped countries.
Purthommore, it wes agreed that in addition to the forme of treining mentioned
above, fellowships for the study of metrology in developud countrics, study visit
to wcll-established metrology loboratories, participation in moetings, seminars
and refreshor courses would halp the personnel of the metrology services in
developing countries to improve their knowledge and keep abreast of new develop-
ments in this fiecld.

It was finally agreod that the orgenisction of training in metrology in a
developing country should take into acoount all the aspucts of the requirements
not only of n nationel metrology service but also of industry and cosmmerce,

There oxist two internatiew-l orgenisations for co—-ordinating work om
metrology; the first, the General Conforence of Woights and Heasures, ie
concernod with dofining the units in the metric systom and ostablishing inter-
national stondards of measuremcnt; the second is the International Organisation
of Legul Mitrology, which ia concorned with standardising lows relating to
moasurement, regulations controlling measuring instruments, and methods of
testing me.suring instrumoents.

It was gonerally agrucd that membership of the International Orgunisation
of Legal Metrology would prove beneficial to developing countrics, partioularly
in view of the fact th.t a country's contribution to tho organisation could be
adjustcd according to the level of metrology oxisting in that country. It was
agrecd that draft rocommondations for mensuring instruments put out by the
International Organis:tion of Legal Netrology would be of considerable help to
o devcloping country formulating its own Mquirements in this field,




It was clso agreed that it would be helpful if UNIDO or any other UN
srganisation would assist the Internatiomnl Opganisation of Logel Metrology so
18 to enablc that organization to give more active help to the developing
countrios.

It was agreed that rogional co-operation among the countries in Asia
would help thom sonsidcrably in improving their standards of metrology. It was
ogreed that inter-comparison of standards of measuroment of these countries by
their motrology laboratories would not only improve knowlodge of techniques of
measurement dut would alsd help to maintain cnd develop the skills of the personnel
in those loboratories. It wes hoped that UNIDO would help to organise such a

Progromme .

It was agreed that one of the fundamental problems facing persoancl of
metrology services in developing countries was the lack of adequate documentation
on techniques of metrology. This problom has two aspocts, the tfirst being the
cost of the various purmals carrying articles on metrology, thc second being that
the working documents of lorge metrology laboratorics are not published. These
latter documents ure the most important for developing countries and it was
agreed that UNIDO b. recommended to sct up a documentation center for collecting
and dissemincting infoamation on techniques and methods of metrology.

FINE RIS

During the Workshop all the participants hove undertokoen four field tripe
kindly organised by host organisatioune.

The first trip was undertrken to the factory of SHINADEU SEISAKUSHD Lid.,
Kyoto, one of the largest firm in Japan, spocialised in putting out various types
of measuring equipmint and opparatuses to bo used in industrial research and
production as well as in medicinc. The participants had a good chance of
acquainting themselves with production process of these ~vparetuscs, their purpose
and work. The participants were also acqueinted with the factory metrology
laboratory and its functions.

The follo.ing visit led the participants to the faotory of Nippon Sharyo
Seiso Kaisha Ltd, the firm in Nogoya producing various kinds of railway transport,
where they became familiar with the ppoduction process os well as with some
control aystems being used in this factory.

Special mention should be givun to the trip to the National Research
Laboratory of Metrology (Takyo) where nll th. participunts were closely aoquainted
vith the work of the various units of the laboratory, their equipment, measuring
instruments as well as with the corresponding rescoroh programmes.




Good merning, distinguished gussts and dear friends. We, cll the staff of
the Japanese Rescarch Laboretory of ketrology, are very €lad to see that the
Workshop on Metrology has just opened here in Japan. And I Ryself feel it a great
honour to have such an opportunity to make addruss of welcome at this opening
session in place of the Dimector of our Laboratory.

Unfortunately the Director, Dr. Yamamoto, is not able to attend this
ceremony, because he is now travelling in Burope. He attended the International
Committec on Legal Metrology cs well as the General Conference on Weights and
Hecsures, both held in Paris.

By the way, Mr. Van hale, the Director of the Service of ketrology of
Netherlinds and one of the distinguished experts imvited to this workshop, did
elso attend the two international conferences already mentioned.

Now o question may arise in your mind, I guess:

Why is the Japanese Director not here, while the Director of swch a distant
country ns th. Netherlands is hore. It is really = strange situation, iem®¢ ¢ ?

Yes, ond my interpretation of this situation is as follows:

This situ.tion is nothing but a reflection of the presont status of imtes-
national co-operction in the ficld of metrology. Bveryone knows the importance of
international co-operation. iveryone responsible for metrology is always loeking
for chances to cnhance internctionnl co-operation.

Nevertheluss, the chance, particularly the chance of visiting inetitutions |
in forcign countrics and the chance of discussing with oxperts i foreign countries,
have been iven to us only infrequently,

Therefore, every metrologist is accustomed to utilise any chance given to
him to complately.

Ancther example I would like to point out, is the case of the Director of
our own Laboratory. He also fecls strong noud to utilise the ohance givea %o him
completely, For this reason, he ia still travelling in Europe to meke deeper and
stroager contect with European institutions of Retrology. BSuch feoling caused him
not to be able to attend this opening session of the workshop held in his owm
co“l\t!‘y.




I hope that my interpretetion about the presence of the Director of the
Netherlands and about the absence of the Director of Japam would be acoepted by
all the participants of this meoeting.

The Dircctor of our Laboratory will certainly see you in Tokyo with great
pleesure at the opportunity of your visit to the Laboratory, as scheduled on the
last day of this workshop.

To close my address I wish to all of you that you should utilise the ochamce
given to you by this workshop as completely as the two Directors are doing now..

Thonk you, see you ugain on ihe day of your visit to our Laboratory.

The experience of a number of countries on thcir way towards industrial-
isation has shown that the problems of economic construction can be successfully
solved in a country only if it has, along with ensuring a number of industrinl
scrvices including standardisation and quality control systom, a special
metrology service which providos for the wniformity of values and measurements
throughout the country and obtains the results of measuremcnts carried out in
different part of . country with the help of various measuring devices reciprucally

agreed upon.

The system of metrology services has a speciel importance for developing
countries; yet many of them, if not most, fail to have one. At present, they
arc using o greant diversity of local measurescnts and weights. Apart from the
national units of mecosurement, the developing countries are now widely using the
measurements of their former parent-states. The use of thesc measurements greatly
impotes the cconomic co-operation among the developing countries, even if they
arc found in one and the samc region.

In cddition, the use of measurements of former parent-states impairs the
contacts buotween the developing end industrially--advanced countries, and prevents
the formar from receiving any economic and technical aid from the latter.

Hence the developing countrios are faced so far with two mejor problems
in the ficld of metrology: firstly the introduction o a unified national system
of meusurements, and secondly, the adaptation for all countries of the metrio
systom recommended by the International Legal Metrology Organisation ns an inter-
national measuring systom,

Ry holding this Training Workshop, UNIDO wishes to stress the importance it
attaches to thc oxistence of sound metrology services in the Asian developing
countrics as a prerequisite for the rapid industrianlisation of these countries.

The LAgenda of the Workshop covers a broad renge of aspects pertaining to
the setting=up and successful functioning of national metrology servioces.
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It gives much nttcntion to the organisction and funotion of a special
national institution called upon to provido for metrology services in a country,
In the developing countrics, such institutions, along with metrology services,
are, as a rule, ongnged in the cleboration of national standards, their v
introduction into industry 2s well a8 into quality control operations.

This situation is duc to the fact that all these problems are mutually
interlinked; stinderdization and metrology are indeed the basis for increasing
quality of gnods through . certain Quality control system, and thus greatly
fooilitating the successful industrizl devclopment of g country.

This training workshop taking place here to-day shows recognition by all
concerncd of the fact thet although much has been done by way of providing
metrology services, much more remains to be done. Your task is this workshop
is to endeavour, to suggest, practiccl measures for strengthening and improving
metrology services in Asi., including further specific activities which could be
undertaken by UNIDO in this field, UNIDO will, of coursc, in oe—operation with
other UN agencies and in the first place with UNESCO, continue to give ite
utmost attention to assist governments, upon their request, in the creation of
new or the strengthening of cxisting national mctrology services. Such assistance
may take one or a combination of the following forws:

1. Assistamce in determining, at the Planning stoge, the technical
foasibility, structure and scope of activities of meirology services
in goneral, as well aw of national metrology institutions in partioular,
which are gencrally colled upon to carry out metrology activities in a
country.

2. Long-torm asesistance under the UNDP Special Fund programme in the
initinl operation of ostablished institutions,

3. PFellowships to local institutional managament pcrsonncl for further
troining studics abroad for periods of up to one year.

The first step, in euch cis¢, namely thc submission of g roquost, must
Recessarily be taken by the Government.,

It is indeed o plcasure to have the opportunity of holding this workshop
in Japan, and I wish to seizc this opportunity to express my gratitude and thanks
to the Government of Japan for its kind co—operation. On behalf of the UNIDO,

I extend to 11 of you my best wishes for sucoess in your delibemtions,

Nr. Chaimman, Ladies and Gentlemen,

It is a great honour ond plecsure for me to have the opportunity to say
o fow words on bohalf of the Govermment of Japen,

I would like to extend a most cordial welcome to the participants from so
mony of the Asian countries with which Japan has long enjoyed close and friendly
relations. I woull like to ¢xtend also my heartiest weloome to the lecturers and
Kr. Prokhorov of UNIDO Secretariat. I should like to take thie opportunity to
cXpress my appreciation of rl) the efforts put into organising the workshop by




the people concerned, espccially the National Research Loboratory of Metrology
and the Overseas Technicial Co-cperation Agenoy whioh are hosting this workshop
in co-operation with UNIDO.

Since its inception in 1467, UNIDO hus oonsistently mode efforts to assist
developing countrics in promoting their industrialization. Japon has co-operated
a8 much as possible to make UNIDO's activities more offective for the benofit
of the developing countries. Japan has so far organized training programmes,
dispatched oxperts and conducted research in various industrial fields.

As you are aware, we arc now ot the threshold of the 1970s designoted by
the United Nations as the Second Developmunt Decade, for whioh further efforts
both national and international will be needed to attain our goals of socicl and
economic growth in the developing countries.

Industrial development is onc of the most important contributing factors
to overcll economic and social development. A key elementi for sucoessful .
industrialization of the developing countries is the cvailability of a number
of required servioes such as applied industrial research, standardisation,
quality control and a national metrology system. A National metrology system is,
in general, called upon to ensure authenticity,reliubility and comparability of
measurement results and their unity.

The measuremsnts are the basis for the ecientific knowledge resulting from
the experimental rescarch work, for the development of new toohniques, checking
ond planning of material resources, improvement of technology, automatization of
production and for many other purposes of humcn activity.

For this reason, I believe, it is particularly appropriate and opportune
for us to exhcange views and discuss the problems involved in the National
Metrology System in doveloping countries. I am quite sure, the knowledge and
undurstanding you will acquire and whatever reoommendations you may decide to
m:kec o8 o result of the discussions in this workshop will be extremely helpful
to our common objectives.

In olosing, I should likc to express the earnest:hope that this workshop
will be o great success .nd at the same time I sincerely hope you will enjoy
your stoy in Japan, although it is of short duration.

Mr. Chairman, honourcble guests and dear participants,

On bohalf of the Overseas Teohnical Co-operation Agency, I wish to express
our cordiul wclcome to all the participants and experts who have gothered here
to attend the Workshop on metrology for ECAFE developing countries. Several
monthe ago whon our Agency was approached by the Ministry of Foreign Affairs
to support the idea of orgenizing a training workshop on metrology sponsored by
the Unitod Nations Industrial Devclopment Orgonization, we thought that we
should not avoid the burden and responsibility for lending assistanco to this
kind of worthy endeavour. Through our experience of affording many forwms of




technionl assistance to the developing countrics, we are fully aware of the key
role played by national metrology services for industrinl developmont,

Our Agoncy, therefore, fools it most opportunc cs woll as privilege, to
co-operate in this important internntional workshop, In the past, we have
"hosted or orgunizcd a numbor of seminars or training courses with international
orgonizations such as OECD Dovelopmont Centexr or Unitcd Nations Asian Institute
for Economic Development and Planning on problems of economic and eocial
development, Regarding co~operation with the United N:tions Industrial
Development Orgenization whioh has on. of the grectest future in the United
Netions family, this is the second time after the workshop in the uso of
Coneultants for isis and the Fap East Regions held in 1969 in Tokyo.

Lastly, I myself and our ogenoy will alwnys be happy to help you not
only in rogard to the workshop itself but aleo to your personal matters,
thearcfore, you are kindly requested to keep the closu contact with us on any
matters 80 that your stay in Japan myy bo pleasant. o

I sincerely hope that the discussions starting from to=doy will be nost
enlightoning and fruitful, : o

Thank you.




AEX 11
COUNTRY REPORTS

AFQHANISTAN ~ Metrology Servicc in Afghanistan, by Mr, .. R, Dahremy

AMfghonistan has adopted the metrio system in comvarting the currency unitc
into decimal and the length units into meters which are currently in usc through
out the oountry., But the country hus made painstaking offorts since 1965 to
generalizo the new weight systom which has been sucocssfully done and hag won
widospread popularity in the country. Since, according to the ruvgulations, the
enforcement of metric system is compulsory, i.c., existence of complete harmony
among all weights and mecsurements throughout the oountry, the subject w s
proposed to Kabul Municipality at the beginmning of its introductionm and itu
usefulness from the standpoint of timesaving and facility in business dealings
wore discussed. ‘

Fixially, it was decided that the former old-foshicned system of weight
should be eliminated znd superseded by the new metric system which is based on
correctnoss and preoision.

Thus, dospite prevailing problems and lack of necessary means, we did
sucoeed in bringing about o unifiod and standardizcl weighi system and eprond i
all over the country.

But, nevortheloss, wec should conféss our short—oomings and problems ot
we face during our routine job. These problems oxisi, first of all, duc to0 lack
of trained personnel and means availablo. At the beginning, an .xtensive cmov=*
of oharts, and diagrams which were prepared solely to help shopkeeperc ceavesrt
their looal weights into motric system wore printed and distributed to “uom,

But as most of them were incapable of reading the chart of conversion tablos
and diagrams, pcid less attention to thom continuing to use the old=-fashioned

system of weights and measurcments, Ce

Undoubtedly, our oountry is a developing count:y and as the implemcntiatior
of projeots cre slow in such countries, Afghanisten is not an exception,
However, we do our best to popularise the system and fight against the ohutaclon
which would hinder the speedy dissemination of the systoem. Despite numerous
problems lack of trained personnol, lack of necessary means, and other
limitations - we have sucoeeded in furnighing the Kabul city stores witik nwu
system of metric weights. :

. is far as liquids are oomccrned, thore is no criterin, and set standavds

at hand whioh oould be applicablec to metric system at the moment, and all ciores
sell liquids mostly by weight. In this comneotion, the government of Afchonistan
is conscious of the fact and tries to do away with this procedure. To do *his,
large laboratories furnished with nucessary equipments are preroquisites.

Yet, some standard scales whioh have boen granted to Afghanistan by India
and -France are currently at our disposal and are boing used primaxrily for tho
synohronization of other soalcs and measw'cments. However, thc means availablc
at hand are not sufficient enough to moet our needs. As the use of this cyston
is not only limited to the ccpital and its vicinity, and its dissomination tc




other parts of the rountry, tho orgnnizing difforent regional departments for th
purposc is very importent. To achiove this 8ol nccessary mecans and standards
for cach department are indispensable.

We have oxtensive plens in various ficlds of metrology on hand. To control
and supervise cll means of measuremonts are the funotion of the department of
metrio system. To implcment thiy extensive project, we have always tried to
publicize it through mass wmedia, radio, ncws-papers, magnsincs, eto.

Since its establishment, this dcpartmont has regulurly tried, with the
oc—operntion of people, to improve and publicize tho so-called profitable projoot
to the provinces othor than Xebul whaere the donsity of papulation is high, and o
substantial amount of the scclo sots hcve been distributed to most of the stores,
Boesides, orders for some more metric weights have been put to tho factories whore
thesc metric weighta arc manufaotured. T¢ acquaint people to these systome, some
of the metrio weights should be takon to the provinces where thoy are unabdle to
manufacture for themsolves. Thc prosont projects of the markct scale is commonly
- ozlled ROBREAL, end . is under discussion in o factory,

Hopefully, the projcct will €0 into offeot soon.

Yot, wo still fcol handicapped, for production of the dolioate parts is.
not possidle in our country.

oN - izatio d Scope of the Metrol Service C
« K, Qoonctilleke

This paper sots out the position of the lietrology Servioce in Ceylon as it is
now and indicatee the dircotions in which it is hoped to develop the service in
the next fow years, so s to serve the growing needs of the oountry boih in its
commorcial .nd industrial growth and the incrensing demands of the technology.

Hi;t;ligg

¢ foundation of a metrology service in any couniry is primorily dependent on
the measuroment.system which is legal for use in the country. Ceylon, by its
most recent past history uses, at present, the British System of measurement. Thi
system wos legalized for use in 1578 by an Act whioh was primarily intended to
legnlizo the use of the British units and to establish standards, Although the
edministration at thot time attempted to disseminate tho units by setting up
standards of woights and measupes in various provincial offices, no attempt was
rade to establish o Metrology Service or even frame Regulations laying down
specifications for the manufaoture and use of weights and measurcs. The 1878 Law

the Ordinance. Although the cffects as rogards the weighing and measuring .
appliances actually in use was not ~reat o8 to specification and acouracy, it
helped to disseminate the British units of weights and measures into goneral -
commercicl practice. Considering the previous background of the history of the
Island with periodic invasions from the Indian sub-continent culminating with
the colonization of the coastal areas by the Portuguese at the beginning of the
16th century, followed by the Dutch who took over from the Portuguese 150 years
later, the achievement is significant. Ome of the influences it offeotively
removed from the sceanc of cveryday measurement was any weight or mecasure




introduced by the Portuguesc or the Dutch. One must bear in mind the beneficial
cffeccts of this since the British took over the Island from the Dutch in 1796
before the innovation of the Metric Systecm of Measuroment.

It was less successful in other arcas and in one particular trade that of
the retail ir~de in gold introduced of weight which was not in use in the United
Kingdom, namely the weight of o gold sovervign and a half sovercign as units for
transactions in this commodity. It did not also touch the system of woights

and mecsures used in Ayurveda, the loc:]l system of medicine which had .8 its own
system of measurament one somewhat cnaldgous to that used by Ayurveda in the
Indicn sub-continent. Thoe measurement of grain too was unaffected, particularly
grain grown locally. A number of difforent sizes of mcasures hearing similar
pamcs were used in different districts. Similarly the earlier system of measurcment
of land continucd; but with the cstablishment of o Government Department for
carrying out surveys in 1826, new surveys were done in the British System.

The present attempts to change this state and improve tho prioctice were
delayed till after the last war, when the current Weights and WMeasures Ordinance
w28 ¢nacted. This Ordinance is more comprehensive in outlook, it extends the

scope of operation by specifying units of length, are:, volume and weight for
transactions in the country. Thess units arc the units of British System of
hecsurement. The orientation of the Ordinancc is mainly to cover commercial
transactions, and this is eusily understandable. The m~instay of the economio

life of the country at that iime was the production of the threc cash crops for
export. Hence, the stressing of the commercicl aspects of measuremcnt. Since the
mcosurement system is based on the British, the lcgrl pottern is oricented to
British Weights and Measures prectice. The original definitions ir the Weights

and Measures Ordinwt.ce of the yard cnd pound were directly releted to the definition
definitions of the Imperial pound. Subsequent to the redefinition of the Imperial
units in the British Weights end Leorures Zet of 19631 it w~g necess ry to redefinc
these units, Cunsidsring the hierarchy of the Standafds in Ceylon an@ the direct
dependence on tpe physical standards in Britain, it was decided not to chonge the
pettern for th¥ jresent and to redefine the units in relation to the British Act.
dnother reason for doing so was the possibility of a decision to change to the
Metric System carly, when the whole patterr so necessarily have to be restructured..

The Present Legislation

The units legal for use arc defined by various schedules and as has been stated
earlier are based ecntirely on the British units. Howover, a saving claus: exists
to permit the use of local measures of capacity if they are specially authorized
on the one hand and customery measures for the measurement of land without any
restriction. The reasons for this was outlined in the opening paragraphs of this
paper. However, although the present legislaiion enacted in 1546 which was not
enforced till 1955. The reasons for the delay was tho difficulty of obtaining the
requisite standards in the ycars following the war, as well as the findings of
necessary technical personnel to man the service.

In the mecantime the use of the traditional measures of cepacity used for grain

in commercial transactions dwindled considerably. This was the direct result of
the Government becoming, in the war ycars and the yeers immediately afterwards,

the sole purchaser of paddy (unhusked rice) these purcheses were made by the bushel
and thereby created sufficient momentum for its use vven in the period when the
purchase of paddy was frce. Hence it was found unnecessary to consider authorizing
the use of any local measurc in any particular area for trade. This however does
not mean that the use of thesc measures have died out oompletely. They are still
used to some extent in sowing, and in remotc areas in village fairs.




ﬁo !osalztion provides for thu setting up of Coylon standards of length, volume
and mess, and these re established by (a) a yard, (b) a gellon and (c) by two
sate of rcference mass st.nderds. The sets consist of the following:
A - 4 sct of cvoirdupois standards consisting of the following:

56 1bs., 28 1bs., 14 lbs., 7 1bs., 4 lbs., 2 lbs., 1 1b.,

8 oes., 4 ozs,, 2 ozs., 1 os., 8 droms, 4 drams, 2 drome,

1 dram, & dram

B - A set of groin weights consisting of the following:

4000 grains, 2000 greins, 1000 groins, 500 grains, 300 grains,

200 gruins, 100 graine, 50 groins, 30 gr.ins, 20 grains,

10 grains, 5 grains, 3} grcins, 2 ;rains, 1 greoin, 0.5 grain,

0.0} grain, 0.02 grcin, 0.01 grain.

120 grams, 72 grams, 48 groms, 24 grems.
These were calibr:ted ot the Stondards Weighte ond Meusures Laboratory of the
Department of Trude and Industry in thc United Kingdom before thoy were brought
out in 1555 and werc re-calibrated last yeor in keoping with the requirements
of the Ordinance. These Ceylon btandurds are housod in the Standards Woights
ond Mecsures Laboratory. The statutc also cnablcs the setting up of derivative
stondards for laboratory use - Sccondury standards as well as the Tertiery or
Viorking standards which :re to be set up in the various districts and local
authority offices. The secondary standirds .re verified agninst the Ceylon
standords, whilst the working standards are verificd agoinst the secondury
stendards. 64 scis of working standards ere distributed throughout the oountry,
and it is thesc stundards which arc used to verify commercial weights. Hence
o fundamental principle of traceability from a commercial weight or measure of
notionzl standards exists, Calibration of weights of o higher order used in
laboratorice wnd industry arc carried out in the Standards Laboratory itself
cgninat the appropriate lovel of standards dependent upon the acocuracies desired.

Since the Weights and Neasurcs Ordinance is ut pressnt primarily oriented towards
commercial transactions it specificclly s.ts out by definition the fiolds where !
provisions of the Law would upply by definition of what & trade constitutes. The
basic tenets as in 211 weights and mecsurcs law is to ensure equity in trading
between the scller and the purchaser. In doing so regulations have been framed
specifying the kinds of weights and mecsurcs and weighing instruments that could
be used in thc country. Specifications for their manufacture on the limits of
acouracy they should ~pply with are aleo laid down. The Ordinance lays down that
i is_as opportunity for the treading public to huve their weighing and soasuring
appliances tested periodicrlly - in the case of Ceylon onoce in every 12 monthe.
This is done by "tours" carried out by Inspectors of Weights and Measures attache
to dietrict offices over the calendar yvar. On these "tours" inspectors carry
with them stonderds and equipmont nccessary for their work.

Carrying this concept of equity and protection of the public one step further,
provision h.s been made subsequently, following the practice in a mumber of othor
countries, rcquiring goods whioch are packed in containors prior to their being

cffered for sale to carry a statemont indicating the net weight or volume of
the contents.
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%o cerry out thosc functions the Ordinance provides for the sctting up of the

noccesary staff buth technical and field. In rel-tion to the senior tochnical
gt ff the basic cduchtional requircments are = Buchelors degrec in Physios.
This ie folluwed up by thu officer having to rcad for the hastcr's dogrec in
fietrology. In the cose of the ficld stoff the basic qualific.tions are the
General Certific . te of Education with & pass in science subjects. They howevor
undergo a training in weights and mcasurcs low, weights and mensurcs practice,
moechanics and other =1llicd subjects after recruitmont. Lt the end of thu training
period the trainec should pass a test. Refreshcr courses are planned from time
to time to provide them with additioncl training facilitics.

tus o
e Oovernment of Ceylon decided in 1570 to recognise the Metric Systom of

Measurement wita 2 view to changing over completely to the metric system ovcer

2 limited number of yeors. This has nccessitated the close look at both the Law

and the dircctions in which the servicc should develop.

48 rcgerds the system of measurement it was clear that SI should be adoptod as

the principnl system of measurement. The fact no motric system had been made

legel for use mokes the implementation of this somewhat casies. However, there
are attendant problems, the first is thot the presont system will have to
continue over - certain number of years and secondly due to the fact that
although the metric system was not legal there cxists a fair amount of instrument-
ation such as pressurc gouges which are graducted in non SI units. Moreover

in certain kin.'s of measurcments particularly the common oncs used in everyday

lifc the usc of SI only would be o little difficult. The problem is megnified

by the fact that Weights and Measures Laws are to be rostructured to cover all
measurcmonts made in thc country ond not only applicable to those used in
commercizl transactions. :

It has been decided therefore to specify the units of mcosurement legel for use

by me:ns of ~ series of schcdules to the moin Ennctment. This has the advantage

that provision oxists in the Law for the schedules to be nmended by ordors
published in Government Gosctte without the necessity of Parliamcntary approval.

This cnables changes in the definition of the base and other units to be made

shortly after C.G.P.M. moakes any revision in the basic definitions or in the

definitions of cny other unit. The second is that since metrication is to be
phased out, it would encble the deletion of the use of British units in spooific
ficlds whenever thce chonge is complceted there. Honce the schedules are arrunged
as follows:

Schedulc 1: This contains the definitions of the six basic units of SI as given
by C.G.P.M. which will be the base units of mecsurement for Ceylon.
It also ‘efines the sujplementary units of angie.. It also contains
thc definition of the yard and the pound in torms of the moetre and
the kilogramme.

Sohedule 2: The first part of the schedulc lists the prefixos of multiples and
sub-multiples in 8I for all units. Tho uso of thuse will be valid
for nll moasurcmcnts. The second part lists the non 8I motric units
the continuance of which has been dcemed to bo necessary. Units of
British system which are currently in use are also listod. BSince
this schodulc is intended to list all units used in all measurements,
they are listod under the following headings:

20. hcasurement of longth
b) Moasurement of area




c) hNoensurcmont of volume or capacity
d) heasurement of mass or weight

c; hunsuroment of doeneity and forco

f) Measurement of timc ond frequency

&) hucsuromont of temperature

h; sicasuremont of clectric units

1) keasursment of laminous intossity and illuminations

3) Mersuriment of angle. |

Schedule 3¢ This is restrictcd to listing those units both in Netric and British
Systems, which will be legnl for uss in commepcial transactions.
This is necussary since it is the intemtion to roestriot the number
of donomin-tions of wiights ond mecsures usod in the tpade.
On tho bosis of the new Lew which is buing drafted at presunt, it is
hoped to cxpand the scrvice into o fully fledygod Nationsl Metrology
Service, Te metric standards of length, mess and volume are to be
purchascd shortly. Notional stnnd.rds as well as the other derivativ
will Lo established.  Standards of length will include "ond" standard
(slip gauges or Gouge Blocks) and this merks the firet stop towards
¢xtonding the service to industry at 2 high level of accuracy. The
plens for exponsion ~re that in the yoer following the offering of
calibrition facilitics for slip gruges, standard hydrometers, otc.
for crrrying out density mecsurement will be obtained., Two years
after this is intended to sot up tumperaturc standards for the
country. . ye'r following this clectrical standards are to be set
up. Two yeurs later standirds of froquincy and one year 1l ter
standnrds for pressure.

Bo metrology laboratory can cxist independent of othor national laboratories
This is morc so when it comes to laboratories of the underdeveloped countrios
which do not have facilities for basic resenrch in metrology on the ome hand and
secondly arce limitcd in resources to improve ite technology and thorefore its
meagurement c.po®ilitics on its own. Therefopre it is cssential that co-operetion
with other Nntional ketrology Laboratorivs is cescntinl.

It is truc that the source of all units of ncasurement is the International
Burcau of \cights and Munsurce in P:ris, but membership of the C.G.P.N. ie
extrumely cxpensive and in releation to the often difficult foreign exchange
situation in under-devoloped countries, the price of membership is not commeasurat
with the cipability to derive the bust uac, This is morc so because the level
of technolugy in the Kational hetrology Laboratory of an under-developed country
hos not yet rexched the lovels at which the International Bureau operatos, .. Hanmo
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In the prpsr on Nationnl Stondards certain techniques of mese measuromaents
on the lines developud by the U.S. Notional Bureou of Standards were outlined,
.nd the gignificame and the importance of their usc for small.r tetrology
laboratorivs pointed amut. hany more stcps could be takon to improve the levels
of information and to cross chuck on the mcasurement procedurcs of a poapticular
Notional Loborntory by having the seme procedure repcated in adjrcent countrios,
particularly if the copobilitics of that laboratories ..re the same or better.
Merefore the principle of "Round Robin Celibration" adopted by the larger national
1 -burntorics could merely be fullowed by the smaller l-boretorics in the ECAFL
region. This would not only improve thc knowledge t B @ country has «f its own
stondards and of its mcasuromont procedures but nlso reduce considerably thc costs
of hiving standards czlibrated -t large n.tionel luboratories or at the Inter-
nctional Bupcau periodicilly, since "Round Robin Calibrations" are done on a
viluntary basis fow which no fee is charged. The only cost of such ocalibration
to .. National hetrology Laboratory will be the cost of tronsportation of its
standards. This in most cases would be less tham the cost of sending stand:.rds to
%€ International Burecu.

Howaver, it is noc .ssary that cach National Laboratory sctsout very carefully
its own procedures of the measurcment processes of the various standards, the
precision it hos achieved :nd the uncertaintics of the valucs attached to each
standard. This information should bo dissemincted widely throughout the member
countries of the ECAFL region and this lcads to thé second point in which regional
co-operation can develop.

Centre for collection and digsemination of dimexfgion on Metﬁolog

One of the major problem of any ficld of technology which the under—-developed
countries face is the lack of ndequate information of cchicvements of other
loboratories in smaller ficlds. One of the primary reasons for this is the lack
of foreign oxchange to purchase the necessary techniccl publications. There are
very fow journals which arc devoted to metrology wholly and even so are restrictod
to reports and articles on very specinl developmente in the ficld of measurcment.
However useful they arc, they do not quite serve the needs of underdceveloped
countries which cannot afford the instrumentation which is uscd in these particular
experiments to be able to reproducc them.

What is needed morc is the disscmination of technical notes developed from working
papers which are circulated within the lcboratory and within the confines of the
country concerned. It is thesc papers which reflect the improvement in the
cepebilities and techniques in the larger National Laboratories, in the coursc

of, what may be called, routinc measurements. It is these techniques ond mothods
which can cither be ndopted totally or modified for use by smaller metrology
loboratorics without much difficulty or cost.

Honce it is advocataed that UNIDO sets up through the ECAFE a documentation centre,
which primary function weve,6 to collcct all information on motrology and its
practice not only from the International Bureau but zlso from the larger. metrology
laborotorics such as the N.P.L.' N.B.SI’ P.T.B. N Io“.“o’ NoRoLo“o’ N.S.LI' tho'

o8 well as the articlos on metrology published in either specialized or general
journals and disseminate them tc membor countrivs of the ECAFE in the form of
bullctins, The bulletins could be issucd cither bi-monthly or quarterly or even
monthly. It could also at tho same time be the receiving centrc for the roports of
the cnlibration and the stat.ment of schievement of each National Lab/aratory in the
region ond process thom bofore sending them out agnin to the other mgmber countries.

This contre could later on take over the functions of orgenizing the "Round Robin
Calibrtions"” mentioned in the carlior part of this paper.

/
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1. Foreword

2. Brief History .f Chinasc heasuring St..ndard Systom

3. Service Scopc of the National Bureau of Standards

4. Currert Status of Ketric Standard Systom

5. Review of the ixccution of the Standard Measures in the
Republic of Chine

6. PFuturc Outlooks

1. Forewopd

Heights and mcasures npe tools of necessity in our daily life. 1In our
ancicnt times, each dynasty vstablished 'its own standard of weights and meQsures,
forming a unique me.suring during its reign. Since the measuring system is cloge.
related to our daily activitics and evep increasing trnde between cowntries, it
is very urgent to sct up a unified systom. Owp governmont, realising the
importance of this hecessity, has since adopted the metric system o2& tho standapd
of our weights and meosurcs,

2. icf History o age Me i 11

Differcnt weights nnd measurcs wore used in provinces before the founding
of the Republic of China in 1511, Since then, oup guvernment called mectings to
discuss the possibility of unifying the measuring systom, Finally, the metric
system wos adopted by « confercnce attended by representativue of industrial and
commercial socictiuvs under the guidznce of the government., This system was
supplementcd by a morket measuring system culled 1-2-3 systom (1 market volume
wnit cqucls to 1 liter; 2 market weight units cqual to 1 kilogrem; 3 market length
units cquol to 1 meter)., For promotion of this new system nnd enforcement of the
unification of weights and mecsurcs throughout the country, the National Bureau
of Weights and Fc:surcs was cstablished in 1930, responsible for directing and
Supcrvision of its inspection officcs in difforent provinces and cities, issuing
license to firmg selling mco.suring apparatus, and inspection of the manufacturing
of measuring apparatus and instruments ~s well as the training of inspectors, Late
on, cll provincces and cities set up their own measuring inspection offices, and
troined their inspectors. After thc Weeld War II, the National Burcau of Standard
w28 ostoblished to take over the cdministration of the defunct National Bureau of
Weights and heasurcs and the Industrial Stundard Committoe., It is under the
direction of the Ministry of Gconomic MMfairs,

3. Sepvice Scope of the Nationg Mn‘ of §§m

as Carrius out the unification of the standard measuring systom

be Calibrutce all measuring apparatue such as bressure gauge, l\vdroutor,m.

c. Approves and issucs permits to firme fop manufacturing and solling
measuring app:ratus

d. Troine inspectors .nd promotes new knowledge and tochniques in this regand

¢. JAneswors qucstions regording the measuring problom,
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8.

Mecsuring Apparetus (Percentage rete of the use of the metrio system):
- Weights 805

- Neasures 9%

- Table Weight Sonle

-~ Wood bar weight soale 604

- Balance 100K

b.

Ce

d.

China has used its specifioc

Water meter, electric mster,
milnge metor and prossurc geuge 1006

Status of Public and Privatoc Betablishments using the Metric svetom

- Province owned enterprises - All wse the matyie system

- BNational and province joint enterprises - All use the metric system

- National enterprises - Nost of thom use the metrio
system, excopt the petroleum
industry

~ Cenned food, aluminium, and enamel ware - All adcpted the metric

industries systom

- BSugar, textile amd knitting industries - Most of them usc the
metric system

Status of Textbooks

- Primary school toxtbooks: The metric systom is taught on measuring
subjeots

- High school textbooks: The metric and the English aystems are
both taught on measuring subjects, with
emphasis on the metrio

« College textbooks: The English measuring system is still wsed
in some of the science books

Inspeotion and Calibrating Instruments
At present, the National Buresu of Standard has oconstant temporature and
bumidity room for mioro-testing ond precision celibration of instruments.
Its work has reanched internationally scoepted standard.

the Jxecution o he Standard Neagyure n the Republic ¢

weights and measures for a long time. It is

not easy to change the whole practice in a short time. To carry out the metrie
system, it requires full co—operciion of all the people in society. Our govern—

ment has

Qe

b.

Ca

d.

sow taken the following procedures to implement the unification:

To prohibit any marmfecturing and selling of weights and measures
apperatus that are not in the metric system and contrary to the
regulated specifications

To ban any import of the English and Japanese measurement apparatus
oxoept those for the purpose cf research and experiment :

To promulgate "Regulations Governing the Marking of Quantitative Figures
on Commeroial Packnges" by which manufacturers and firms are tu te
ordered to follow the metric system -

To strengibca the treining of inspeotors. Students of the Central Police
Academy and the Provincial Polioe School are taught lessons concerning
standards of weights and measures in order to help them carry out the
unification of the metric system when they graduate '




¢e Each yerr, officicls in charge of industry and commerce o8 Well as
standarde inspectors of various cities will be invited to attond a
conforence to revicw the results of tho cxecution of the metric systes
and to plan for further imorovement

f. in annual inspection will Le held to investigate and prohibit the use:
of non-metric apperatus,

6. Fu ture Outlooks

From the above, we con scc thot the metrie system had been used by the

Chinese Bocicty up to Y0 per cent. Our government ie trying to implement the
conversion up to 100 per cent.,

He believe that the weights and measures systome in other nations are alse
being improved, from individually indepcndent states to a unified condition.
Ye hope that therc will be n universal system of weights and moasures that will
be cdopted by all nations of thc world, The Motric system will the right answe;
to this universal system. It is hoped thet this system could be adopted by the
world community through the agsistance of the United Nations, He have been
trying very hard to convert our old system to the metric system, Lut we atill
welcome any technic:l <ssistancc and advice in this regurd. We believe that
the seminar of weights and measures sponsored by the Industrial Development
Orgenization of the United Nations will help promote the unification of the
weights and measurcs in the world, which will further improve the co=operation
among the nations of the world,

}M_LQ; The Picld of Metrologz in Indonosia.. by Mr, Marjono

The field of Hetrolcgy in Indonesie ig monegod by a Directorate of Metrolo,
Stondirdizetion ang N rmeliotion.  is Netiongdl Metrology Sexvioes this Director:

is divided into 20 offices of Mctrology Imspection Sorvices whioh are placed
throughout Indonesic,

The place of the N.M.S. in the system of governmental institutions is
under the Department of Trode Republic of Indonesia, that is under the Directorat
General of Survey and Development, Department of Trade.

A, Higterical Bacmound

The use of the the metric system of weights and measures is compulsory and
universal in Indomesia, The introduction of the metric system caused no
difficulty and no scrious objections were mede concerning the use of now measuros
in th¢ whole sale op retail trade.

It wes beginning cf 1523 that the old measures were prohibited. At that time,
the first Weights ang Measurcs Act was Just valid throughout Indonesia, oalled
"Undang2 Tera tahun 16237 (Whe Heighte and Neasures Act, 1923"),

The ict was the basis of the Directorcte of Metrology until now, but there were
some tcchnical reforms on the act,

The first reforms dute back to 1528 and arc called "‘UndangZ Tera tahun 1928
(Tho Heights and Measurus fet, 1928). Then 24 yoars later the last reforms
followed, called "Undang? Tera tahun 1949" (The Weighte and Measures Act, 1949),

This Act wae the Judicial busis for the setting-up and operating the National
Metrology Services in Indonesia until now,




B. 8¢ d

The last structure of this Directorate is as tollows:

Standardization + Normalization

ons of Directorgte of Mst

The structure of the Directorate of Netrology, Standardisation and Normalisation
is based on the decision of Trade Minister Republic of Indonesia.

‘The Chief o
Directorate of ﬁetrology

tducational
-+ ond Technical
Division

Educational and
Training Section

Research Section

——-Technical Weights
and Measures
Section

———"Technical control,
Information and
Publishing Section

Technical Equipment
and Administration

Section

Standard Standardisation
~4  Measures P—} +Normalisation
Division ‘1 Divisbn
- |~ -Export
———Lgngth and Commodities

Nass Section Section

p—Import
p—eemeADplied Mechanics Commodities

Interferometric Section

and Electronios

fection L Interior
Commodities
Section

30 offices of Metrology Inspection
Sexrvice whioh is placed throughout
Indonesia

and include:

Metrology,

The functions of the Directorate of Metrology arc "regulating and conirelling
the smoothness of carrying out the policy in the field of Netrology and oarrying

out the Weights and Measurcs Act, 1945", that are:

1) Work on science in the field of Metrology
These duties awre especially carried out by the Standard Neasures Divisiom,

- Keeping, protecting and using the Unit Standards of Directorete of

Cerrying out the experiment in the field of Weights and Neasures
Upon request, checking/testing/comparing the standards or measuring
instruments of manufactory or industry '
~ 0Oiving advice to the industry for practtsing th¢ measuring sethods which
are based on Metrology
~ MNaking relation with the bodies either in the home country or in the foreigm
oountry; in this case Indonesia has become a member of O.I.N.L. and
Convention -du Ndire. " '" IR




2) Checking and controlling the weights ang measures used in the transfor/accepta
of goods quantity, espccially on trade as meant in the Weights and_Neasures
Act, 1949,

These dutics apre carried out by 20 offices of Metrology Inspection Service
and include:

= Colibrating angd re-cal,ibrat.irx_g. avery year the woights and measures

- C '

a8 a matter of ccurse

= Giving informution to the societies in ordep to have a critical attention
when they receive & quantity of goods

= Controlling and checking the weights ani measurcs imported from other
countries, _

This controlling purposes to protect the industry of woights and measures

in the home country, and also to prevent importing of moasuring instruments

which do noi fulfil the technical Metrology conditions in Indonesia.

3) Educating in the field of Metrology, including: ,

= Carrying out the Academy of Metrology: Scnior High School certificate plus
theoretical and practical training on legal Motrology for 3 years; after
this Academy, the candidetes can be appointeq as Inspectors of Metrology ™

= Carrying out the Course of Assistant Inspector: Senior High 8chool y
certificate plus theorctical and practical training on legal Metrology for -
1 year :

= Corrying out the Course for the Observer of Violation WWeights and
Neosures Act (=Kursus Pengamat Tera): Junior High School Certificate plus
specialized bagic theoretical and preetical training on legal Metrology
and Law for 1 Yoear '

= Carrying out the Course of Sworn Heighers (=Kursus Penimbang Borsumpah);
Senior High School certificate plus specialized basic theoretiocal and
practical training on legnl Metrology for 3 monthas,

In ader to cawy att piat2), the Diroctorete of lietrology is mentioned on the Weights
and Measures Act, 1945, and all about the appointment in the Qeneral Regulation
and Technical Regulation of Metrclogy i.s in the State Issue No 15277 and 15311
of 1949,

C. Standggd Meagures in Isionesia

Until now, Indonegia has only two National Standards that are the National Metre
Standard X ~ 27 and the National Kilogram Standard K - 46,

The classification of Standard in Indonesia is ag below:
1) Metre Standard
M

The 18t class Metre Stondard It is supervised by the

(= Hotional Metro Standard) Panitia Induk untuk Meter dan
l Kilogram (Committee fop Netre
and Kilogram Standard)

[r e— ‘

¥ . |
The 2nd class ketre Standard The 2nd class Metre Standard
(owned by Directorate of (owned by other institetion)
Metrology) ' '

i

-

Comparator




Kilo Stan

The 1st class Kilogram Standard

(= National Kilogram Stondard) It is supervised by the

Committce for ketre and
Kilograr Standard

|

—
The 2nd class Kilogram The 2nd class Kilogram || The 2nd class Kilogres
Standard (owned by the || Stundard (owned by Stundard (owned Yy
Directornte of other institutiors) Manufactories
hetrology)

I — 1
One set of the 1st class © 3rd class Kilogrom Standard
Contra Standerd (owned (owmed by the Metrology
by the Metrology Inspection Scrvices)
Inspection Service) '

One set of the 2nd class
Contra Standurd

One set of 3xd cle.n'
Contra Standard
(working standard)

NOTE: - The 1st cless Standard (=National Standard) is owned by the Government
and kept in the Directoratu of Metrology; it is supéivised by the
Committee for Metre and Kilogram Standaxd (Panitia Induk untuk Meser
dan Kilogram). The members of the Committee are: :

Directorate of Metrology, Directorate of Land Registration Officer
(Pirektorat Pondcftaran Tanah), Directorate of To ografi and Bandung
Institute of Technology.

This stondard is compared with the Irternational Standard every 10 Jears

~= The 2nd class Standard is degraded from the National Standard, and
is owhed by the Directorcate of Ketrology; it is compared with the
National Standerd every 10 years

= Ccntre 3tandard ig a group of Standards which is compared with the
higher Btandard every 5 year
In thr contrn standard, there are many standards in the comparison:
Por instance, from the 2nd class Kilogram Standard we degrade the
- 18t class contra standard as follows:
16 28 58, 108, 20 g, 50 g, 100 &, 200 g, 500 g, 1000 &, etc,
We degrade these standards by less square thecrem

= The working standnrds are those used daily.




D, I@imms and Imtmntgtion

Until now the Dircctorate of lictrology has the following equipment:
Transversal comparator, De Koningh' Cotiparator, Becker Comparator, Micro
Indicator, Becker Balance, Mattler Balance, Stanton Balance, Sartorius
Balance, Length measure for calibrating the steel tape mensure, proving-
tank, Instollation of Gas Meter, Instzllation of after Meter, and
installation of tank-lorriss,— -~ - - . '

Thore are many kinds of inea.auriﬁ& instruments which are oalibrated andro-oanbmtu
every year, as: ‘ -

System Fairbanks scales, boam scales, weightoridge, guoline-pu'p.'
-Sepacity measures, counter scples, length-measurcs, proving-tank, . tank-lorries,
sclf-indicating soales, stecl tape measures, brass wgight-. stesl yards soales,

datchinga. ST

And besides that wo calibrate the oil tacks for export quantity, usually called
strapping. _

The industries of weights and mezsuros instruments in the home country have very mmu
oconomiged since 1550 the foreign exchange of the Government., - o

But becausc of lack of oapitals and experts, they can only produce the following
instrumcnts: .

System Fairbanks scalcs, boam scales, capacity measurcvs, counter soales,
length measures, tank lorries, bross weights, steel yards scales and datchings,

Whereas we have to impcrt from other countries the self-indicating scales, gasoline
pumps, precision balance, ctc. '

He believe that to develop these industries, wo must co-operate with the developed
countries in order to produce the instruments in our home country. R

D. P i of the Directorgte of Mct O,

" According to thé Development Programme, the Directorate of Retrology kas the
follcwing plaze:

1. Rehabilitation of the balance room of the Directorate of Ketrology

2. Rehabilitation of thc Laboratory of Standards measure division

3. Rehabilitation and extension of the workshop of Educational and Teohnioal
Division

4. To build a verification room for testing and calibration of newly-built
and imported measuring instrument and devices '

5. Rehabilitation of all th¢ old instruments which have not fulfilled the
conditions : -

6. Carrying out the oalibration of Gas heter, water moter and electric
meaguring devices; until now woe are still preparing tho regulation for
that purpose . .

7. For a long-term plan we oTvisage & project of building technical
laboratories, with two storeys on the ground and 1 stage underground,
The rooms underground will be used for laboratory operations as: keeping
the comparator, balance room, saving up the National Standard and Netrology
Standard, etc. The first floor will have the verification room of the
fiducation and Technical Division and Standard Measurvs Division. The
last floor will be used for administration room, meeting room, library,etc.

That is the general situation of the field of Metrology in Indonesia ae far as
I know.




IRAN: The Revelo t of St for Weighte Meas
Messrs. Mansoor zadeh Najafi and Sohrab Gharagoslou

1) Origin of the Bureau of Weights and Measures in Iran

The first step towards setting up an institution in Iran, responsible for
the establishment of standards and weights z»d measures was taken on 31 May 1925,
whon o law for this purpose was enacted by Parliament. This law ordained that
th.nceforth the Metre, the Kilogram and the Litre should be used instead of the
currently used units named Gaz, Deram, and Paymaneh respeotively, and that the
multiples and subdivisions of the new units should be in acoordanoe with the
Intcrnational Mesric Convention of 20 May 1875. The appended table of the law
determined multiples and subdivisions of the measurement units of Length, Mass
and Capacity on the basis of Metre, Kilogram and Litre.

This law decreed, & the same time, that the official measurement units of
our oountry should immediately be based on the above-mentiomed units, and that
the employment of other units were illegal and punishable as speoified.

Nanufacture and supply of physical standards, as the law prescribed, oame
under the Government monopoly.

For the implementation of this law not only a new government institution,
that is a Bureau of Weights and Measures, was created, but several ministries,
connected in some ways with this matter, were made responsible for it.

The Bureau of Weights and Measures was endowed with power to implement the
law, by oontrolling the units used in trade and business, and perseouting the
infringers of the law. This law was immediately onforced and more or less
realiged in big cities and towns, but due to insuffioiency of provisions and
inefficient oomsunioations, the soope of its enforcement and realisation did not
reach the more remote arecs. So by the 1930s a new law with more promising
provisions seemed necessary.

On the first of January 1933 the new law for weights and measures was
passed by tho perliament. This was more elaborate than, but in principle ooncordant
with, the previous one, all units being in the metric system. The new law allowed
the government to produce some of the current local waights and measures in acoord-
ance with the metrio system as speoified; for instance MAN was speoified as being
equal to 3 kilograms and SIR as equaling 75 grams.

The new law prescribed that thc methods of implementation of the law and the
inspection of the units used as well as the prevention of the salesmen from
defrauding in terms of inacourate weights and measures should be determined by
the authorities ooncerned and retified in the form of by-laws by the oabinet of
Ministers. These by-laws were not prepared until Nay 1952.

From 1933 till 1945, the oonversion of the weights into Metrio system and
substitution of the local weights by kilogram was oarried out by the authorities
with much interest but without a preoise programme and not in a regular manner.
The inspeotions were often sporadio and somehow irregular due to the lack of
suffioient staff. But sinoe 1945 regular yearly inspeotion of the weights has
been carried out and oorreot weights have been marked by the Bureau of Weight
and Measures in accordance with the law. :

Up to 1951 the tradesmen and salesmen had to take their weights to the
Bureau themselves in order to be inspeoted and marked each year. This naturally
c?used some diffioulties in the procedure of inspeotion and diminished the speed
of action.




To overcome these problems, at that time, groups of .itinerant inapectors
werc furmed to cnll directly to the tradesmen for on the spot inspoection: of the .
wei hts oF clsc taking thum tu laboratories for closor vxamination. In the same
year manufacturing of the weights and measuros were relsased from statc monepoly
and the private industries began to manufacturc thom under the control and
imspcetion of the Burcau of Weights and Measurcs,

Between 1551 and 1962, the Burcau tuok other measures for the wnification
and corrcction of length mcasuring sticks, scales; wcights and other measures,
and for troining of cxperts in the field of weights and measures to serve in
other citius aonl towns.

's toke-over of the responsi

From Mey 1562, cccording to the decree of the Council of linistors, the
responsibility for the implementation of the law of weights and measures and of
its cppended by«~l-ws were given to the Institute of Standards and Industrial
Resezrch of Iron. Since this time the Bureau of Weights and Measures, now a body
under ISIRI, hes workcd herd not only for yearly control of weights and mecsures,
and supervision of the fimms manufacturing them, but also for the development of
the cdministration of the loczal offices of the Burcuu, Some important provisions
of the by-lawe of 1952 whicn had not come into cffect until 1962 became the main
activities of thc Bure~u. For this purpose two types of organizationsl unite
were created: A central laboratory and o field service for woights and measurcs,

As a start thc ceatral loboratory has mainly consisted of offices in Tehran
vquipped with n Mmited amount of rcforcnce stondards and equipment and lacking in
trained personnel. This central office has been able to cope with doy-to-day tasks
thanks to mobile units consisting of four inspection groups, cach comprising an
inspuctor, .. foe collector and one or two t.chnical workers, each group being

provided with the necessary equipment. 4 special truck equipped with heavy weights
is uscd for c.libration of wcigh-bridges. :

The ficld service for weights and measures inspection in other places than
the Tehron area has been pliced under the authority of local ISIRI offices concerna
with quality control of products. Thure are ot present 16 branch offices of this
type ~11 around the country. The inspoction activities of the branch offices have
however up to the prescnt been grcatly reduced due to the lack of trained personnel

«<ccording to laws ~nd regulations measuring instruments and weighte which are
Froduced for szlc, exhibition or ¢xport whether new or repairced should be tested,
calibrated and stampced by ISIRI. This also includes instruments imported from othe
countries. Private enterprises intending to manufacture measuring instruments
should first apply for a permission from ISIRI and the site and installations of
monufacture should be inspected before the licence for monufacturing of these
goods is issued. The applicints have tc follow all the regulations issued by
ISIRI. . '

Already whon the Institute of Standards was created it became apparent that
great imire ‘emunts had to be made os regards technical equipment and personnel in
order to cope with the tosks stipulated by law. MNost urgent was the oreation of
an improved Centrul Loborctory wherc national reference standards could be kept
ond working standards calibrated for all the nctivities of ISIRI theruby not only
covering the nceds of the weights and muasures service but also some of the
quality control inspectiun survices. This Central Loboratory should zlso be
chargod with the training of personnel for the fiold services to be reorganised
and re—cquipped, ' )




The planning for the building of the Central Laboratory was started in 1966
based upon a report listing the requirements at that timc esteblished by
Profcssor R. Viewcg, former president of the PTB and UNESCO consultant. The
constzuction of the laboratorices started effectively in 1968 at the same time

a8 o request wos formulated to UNDP for technical assistance in experts,
fellowships and equipment. The project was accepted aos a Special Fund projeot

by UNDP and is at present being executed by UNIDO in co-operation with UNESCO.

The project is entitled Metrology Centre but includes also some important
materials testing activities to complcment those already established within
ISIRI. A new building has been provided =t the site of the ISIRI laboratories
located 40 km west of Tehren. The Metrology Centre will be organiged in three
distinct divisions: Mechauiowl Metrology Division, Flectrioity Division and '
lechanical Testing Division,

The Mechanical Netrologzy Division will maintain the national standards for
mass (weight) and length to which substandards used in the oountry will be
calibrated. It will also be provided with reference substandards for volume
of liquids and gases. Speciul installations are planned for water-meter and
gas-meter celibration. Thermally stabilized rooms are provided for oalibration
of gage blocks and tolerance gages used in industry und for measuring tapes used
by public works. A special section is provided for training of field inspectors
for the weights and measures service.

The Electricity Division will maintain the national reference standards for
the dectrical units such as for voltage, resistance, capacitance, inductance,
power, and execute calibration of secondary standards uscd by industry and public
services such as voltmeters, amperemecters, wattmeters, kilowntthourmeters, current
transformers, etc. A spccial section of this division will take oare of
calibration of lamps and instrumcnts in tcrms of the photometric unite. A
special frequency and time standard loboratory is planned within this division
whereby standard frequencies and time signals may be re~transmitted for
calibration purposes to other public services such as the broadcasting and
telecommunication administrations. 4 great purt of the activities of the
Electricul Division will be devoted to approval tests of electrioal materials and
equipment such as cobles, switches, sockets ond household appliances. This
scction will have facilities for envirenmontal testing of equipment and meterials
to heat, cold, vibration and shock. ' ’ ‘

The Mechanical Testing Division will maintain national reference standards
for force, pressure cnd temperature so s to enable calibration of testing
machines, manometers, thermometers, thermo«couples and optioal pyromoters.

This division will also have laboratories for the dotermination of meohanical
propertics of metals such as tensile strength, hardness, eto., and for the
¢xamination of structure by metallogrzphic methods. A special unit for
spcctographic determination of the composition of metals and mincrals is also
planned. This division will also be provided with means for non-destructive
examination of oontainers and machine parts using methods such as gnmma-radiography
tnd ultrasonics. A special laboratory is being built for destrective testing

of containers such as gos bottles and fire extinguishers. A fine and medium
nechanics workshop will be integrated with the Mechsaical Testing Division.




At prescnt the building ie prectically terminated and the n.cessary
equipment is being ordered. Two exports have started their assignment. It is
thus hoped that Iran very soon will have .11 the necessary facilities for
calibration of the cyuiment used and produced within the country. The growth
rete .f the locol industry is very big and the quality control system imposed
on the manuf.cturers by th. Ministry of Lconomy rcquires a technical follow=up
which ISIRI cxpccts to be accomplished through the creation of ite Netrology
Contre,

KORi:, Republic of - Metrology, Stuandardization and Suality Contro}l in Korea,
by kp, Chong Man Hong

1. Supervision of the Quality of Moasuring Instruments ketrology is directly
concerncd with commercial tronsactions, scionce and engineering as well as daily
lif\-c ’ s

S0, the Bureau of Weights and Mcasures, Nimistry of Commerce and Industry,
decidud to perform governmental control for the promotion of precise, fine
equipments by strict quelity control of the mamufactured measuring instruments.
The meens used to this cnd .re:

Le  To improve the standards of accuracy of measuring equipment

B. To stick the officilly mpproved label

C. To inducc the advanced techniques

D. To promote the quclification of the inspectors of-meights and measures
E. To provide round-trip technical nssistance to the manufacturey
F. To direct the administr.tion of the local inspection, '

2, St.ndardization

Netionnl Stondordization has begun since early 1960s.

In 19608, thc Industrial St~ndardization Law was enacted, and the Korean
Standards werc to be determinod by the Director of Standards, through the
celiberrtion of the Industirial Standards Committoe.

The Committec is orgonized by members sclected from colloge professors,
manuf-.cturcrs, consumers and the Division concerncd of the Korea Institute for
Sciencc ind Industry. This Committee supcrvises the work of a number of specialis
scctions cuch concerned with onc particular brinch of industry. As o metter of
foet, the Committee would pefer practic.lly to the Japanese Industrial Standaxrds
ond /eerican or Georman Standurds. o

But we 2lways try to make standards suitable to our locil néeds. 8o,
re-cxamination is applied to the individual items evory threc yecrs.

3. "KS" Mark

M-nufaeturers can mark the letters "KS" on the products which meet the
requirements of KS.. Thie is a kind of license systom or secms to be o means to
guaraatcc public welfare., The manufocturer naturally followsthe Korean Standard
specifications during production and quality control. So the consumer can trust
the quality of the guods marked "KS" in a certain sense and our government has the
pcwer to order any manufrcturcr to mark "KS by the Law of Quality Control when
the quelity of the specific goods should be graranteed, @.8. houschold electrical
appliances were opdered to conform to Korean Standards. '




MALAY - M in Maloysia, b U. Kaloo

The following is not to be trected as ~n official or binding statement by
any of the organizationes or departments mentioned here but is a collection
presented by the author besed on discussions with members of vorious organigations.

NMetrology os an applied science is in its infancy in Malcysia. At this
stoge of development 6 different dcp.rtments and organizations .re¢ actively
involvaed in the development of metrology.

Teaching institutions:

1e - University of halaya (MU)
2, - Technical College (Tech)

Government departments:

3. - Standord Institute of Meloaysia (SIN)

4. = National Institutc for Sciontific and Industrial Research (NISIR)
5. - Technicel Services Departmont, Ministry of Defence (Mindef)

6, = Dep~rtment of Weights and Measures (DvWN)

ie  Equ ipment and Laborctorics

1.+2. The University of Malaya and the Technical College both have fairly well
equipped metrology lzboratories with equipment in erch totalling approximately
Us$ 100,000, The equipment in the University of Melnya was ob%ained through
UNESCO funds and thet in the Technical College from Government funds under the
First Mal..ysia Plan. The equipment in both laboratories cover basic length and
chgle stondards down to intepferometers to cnable length cclibrations at primary
standard level; instruments for escertaining form surface finish and geometry but
not roundness; gear and screw thrend messuring equipment as well as other precision
equipment like optical compensators, small 3 anis universal measuring machincs,
autocollimators and the like. In foct, equipment-wise both laboratorics come up
to the level of collegs lcboretories in the U.K. approved for gencral use under
the B.S.C. ‘

3 Thoe Stendards Institution thus far concentrcted on providing some testing
focilities and together with the NISIR is in the process of developing a 25 acreo
8ito to provide for intensive testing f-cilities. At this stage, therc is no
metrological cquipment and the department is in the process of specifying and
ordering some basic equipmont. The SIN was sct up in 1968.

4. NISIR has first beon set up this your and at present is in the process of
developing its office spcces togethoer with SIM.

5 Mindef is setting up a metrology laboratory for lungth, form and angle
measurement as required for a group of light industries. Much of this equipmont
is olready on order ond expected to cost about US § 75,000, These fzoilitios are
being sot up with aid from Australia. Judging {rom the equipment under order the
lcborztory when complected will be similar to tho metroloyg leboratory of Ford's
~t Dagenham or Renault's in Paris.

6. The Department of licights ond Mecsures are custodians of the nationel
standards for weights and length (it land survey level). This Department is one
of the sections of the Survey Docportment. ‘




B. Functions

1+2. The primary function is training. No ccuntry can build » sound metrology
sorvice at any level without a suitable traincd monpower., Metrology is at
present o compulsory subject for all those undertaking mechanioal engineering
et o profcesionsl level.

The sccond function is to serve industry and government departments.
Calibration, checking and measuring services are available to all industries in
the country and they con moke use of the facilities and stoff in these teaching
institutions at « nominal charge. The samc service is also available free to an
government department.

3. The SIM started off with specifications for a large numbor of Mclaysian
standurds. This was done by a group of locally available knowledgeable people
in the field with voluntary represcntation from the universities, industries and
government department who digusted the most npplicable and relevant positions of
such stand.rds likc the B.S., Am. 8., Cenadian S., Japancse S., lust. 8., Nz2. &
IS0 Std., French Stds., and Indian Stds. y and mede any further changes cs demand
by local conditions. The initi-l drofts circulated to all relevant industries,
government depcrtmunts and other orgrniz:tions which were given same time for
conveying their comments. The Committec would meet again, make allowances for a
comments, and then adopt the stondard os a Maliysian Standard. Any product (1oc:
or imported) complying with this standard is given the SIN mark which thus
guarentces o cent minimum porformance or quality. At present, there is nc
compulsion on any manufacturer, lccal or foreign, to seck this level. The SIN
will evontually provide testing facilities for o large number of products covered
by its own specifications.
4. NISIR the newest orgrnizntion has as fanctions the promotion, co-ordinatics
ond undertaking of scicntific and industrial research. In the field of metrology,
its major contribution will probably be coordination. Por NISIR has among its
other plans the intention to create an "expoerience and instrument and machinery
inventeory”". This mcans that under its planned "Industrial consultancy service"
it will be oble to diruct a "customer" for ony metrological service to an existing
orgenizetion which has tic expertisc and the equipmcat necesscry. The very
important implic.tion of this is that there will ble minimum duplication. If
resecrch is required into problems of metrology, NISIR will either be able to
undertoke this on its own or delegate to some other better equipped organisation.
. It is the intention of the Ministry of Docfence to develop its production
of ammunition and small arms. Thus, the metrologice} equipment that it will
require will be put into its own industrial applications. This service will
a3ain bo ovailable on roquest to other government dopartnents and even private
industry where o fee will have to be paid with first priority to armed forces
requircments.,
6. The role of the department of weights and measures as o custodian of legal
standards is quite likely to Le shortlived, because the logical place for such
sirndards is the SIM and moves cro already being made to effect this transfor.

Thus the metrology oquipmen. and expertisc in the country are aimed at:

(v) Training
b; Specialized service to industry
¢) Verify quality and performance to national standards
d; Provide legal standards
(¢) Carry out resecrch PrOgYeames

and also deliburately avoid duplication at all levels by suitable
co-ordination,




=Y. by Mr. A, P. Shrestha

Nepel is o landlocksd developing country situsted between the Republic of
China 'in the north and India in the south. Hepal was ruthlessly exploited for
over n centwry by the Ranc regime and she remained i complete isolation from
the outside world till 1951. Thue the impoverished economic state of the country
wee quite naturcl. In fuct,the country was beyond the reach of modern sciontific
and technological coevelopment and was stagnuting in the primitive cconomy with
2 limitod number of industriecs and lLiockward cgricultural sector. Under thesc
circumstances it can be ensily prosumed that there was lack of institutions
carrying out the services such as industri:l rescarch, standardization, metrology,
¢tcs In the absence of such institutions weights ond mcasures and weighing and
measuring instruments in usc were neither authenticated nor standardized and
thus werc quite unreliable,

Outdated old system

Weights and mecsures that were in use in the country could be broadly

divided into two categorics., The Nepali system in which weighirgs arc done in

Dhermi, Pau and Tolos (One Dharni = 2.4 Kg approx.) and volumetric measures in

P~thi and Mann (One Pathi = 4.5 litre nearly) and the Indian system of Maund, seer,

Chottak in weights ond liquid scer in Volumetric measure. Regarding the linear 1

meosure yard (British System) wes in use ~ll over the country. In the hilly

rcgions and centrul valley the first system was prevalent, while in the 1
|
1
!
|
1

southern Terai rogions the second system was in use. In the northern montainous
art of the country, duc to lack of ransportation facilities, bartorins system

still prevails.

Plan to convert to ducim:l systom

In order to do away with this outdated dual systuw of weights and measures,
and to have a more scientific system in the country, His Majesty's Government
tuok initiative to convert to the Metric System in the year 2022 (1965). The
programmc of conversion to Decimal System was entrusted to the Mint Department,
o8 it was the custodian of scme Tol- standard weights and a set of standard Mana,
Rathi~-Capacity meaosures and further it had donc some verification works of
weights and measures with thesc standords in the past. The department had to
prepare the groundwork necessary for the adoption of the decimal system. These
were, (1) to train the officers and inspectore in the technique of verification
of lieights and Measurcs and weighing and mensuring instruments, (2) to procure
national prototypes (duly verifiod by the iaternational organization), standard
weights and mcasurcs and weighing and measuring instruments, (3) to establish
the central laboratory and branch .ffices at different parts of the country
(4) the legislation of the standard weights and measures Act and rules Lased
on Netric system, (5) to got monufactured the traders metric woights and meazures
and lastly (6) to educste the people in the system. ,

To get the first hand knowledge of the working of the system, the then
director of the KRint Department was scent in an observation tour to the
Scandinavian countries. On his return the chief ldssayer was sent to West Germany
and two other officers to India; to got training in the verification work and
legal metrology for eight months and six months respectively. The Government,
in order to impart trecining to maximum number of personnel, has made a policy
of sonding two inspectors for training in India undcr the Colombo plan every
year.




Procurement of national grototues and standards

National prototype "Kilogram" duly certified Ly “BIPM had boenm-procured from
France. This prototype, under the recommendstion of OIML, is being constructed fro
a very much lcss expensive special quality nickel chromium alloy called "NicralD"
instead of constructing it from un extremely cxpensive nlloy: iridioplatinum.
Regarding length mecsure, as the new definition of metre is being adopted, the
question of what type of National Prototype is to be acquired is still under
consideration. Primary staadard weights manufactured in U.K. and verified by
the British Board of Tr.dc and Secondary and llorking Standard ifeights and Measures
made by the India Government Mint, Bombay; ~nd Certified by the Nationel Physical
Laborztory Dehli werc “eing duly procured. Finally after the procurement of
precision as well as secondary and working standard balances, the Cantral Laborato
wes ostablished in kint in 2024 (1967). Mention should elso be made here of the
Scientifi- 2id of the British Government under which standnrd weights and measures
and weighing and mecsuring instrument ond auxiliary cquipments worth £ 15,000 were
donated to the department.

Legislation of the Act and Rulcs

The Weights and Measures Act based solely on the Metric System wus teing
drafted ~nd presented to "Rostriya Panchayat!, the slected house of representatives
of the country, ond then,passed on by the house,it rcceived the seal of aprroval of
the King in2025. The Weights and Measures enforcement rules under the Act wase
prosulgated in 2027 only. Now, since the immediato and abrupt exercise of all
the functions involved in thc vast ficld of weights and mensures is not practioable
the rules have embrnccd weights and weighing and measuring instruments like .
beamscales, countermachinces, pletform weighing machines weigh-bridges and metres
cnd measuring tapes only. The application of the system to other of its aspeots
such =8 pctrol pumps, tnximeter tonk wagon, ctc., is under consideration. '

Nanufacture of Traders Ueights and Measurces

The next problem the department had to face was regarding the design and
specification of traders weights and measures. There vere no experienced monue
fricturcs o: weights and me.surcs in the country. They, thorefore, had to be
importcd from other countries. Indian manufacturers, when they ceme to know about
the decision of thu Government to change over to decimal system, came forward with
proposals to supply the weights and measures at the most competitive rates. The
casicst way to solve the prodlem was to adopt the design in use in India. Thus
designs of brass weights and capicity and linear measures as in India were adopted,
but having the distinct official seanl of H.M.G. and the denomination: appearing
a2lso in Dcvnagari numerals. As regards the commercicl cast iron Weights ranging
from 500 to 50 kg, thuir designs werse ~dopted as recommended by OIML for inter—
notionnl use, Orders for the weights and measures likely to be immedictely
requircd, ~s per sumple statistical survey of traders in the valley and two major
towns in the Terai Birgunj ~nd Biratnagar, were ylaced with the Indian manufacturert
and duly procurcd, They werc subscquently verified and stomped in the three offices
which had already been established.




Educating the People in the System

The cbangeover into the decimal system all over the country within the
.nticiputed period totally depends on the attitvde of the people towards this
systems Unles the people with knowledge of the old syetem riveted in their memory
by its application through centuries will fully co-operante, the success of the
programme will be bleak. So in order to bring home to thc general public the
a.vantages of the metric system having uniqueness of possessing the decimal
property, mass propagenda was being carried out. Booklets providing information
~bout the systom, the desirability of its adoption and its advantages over the
0ld system znd .lso conversion tablcs were being distributed. Intensive propaganda
was also carricd out through the media of redio, cinema, posters and articles
in the daily papers. o : ) '

Enforcement of Standard Weights and Mcasures

The background nucessary for the smooth inception of decimal system being
thus created, the Standard, Weights and Measures Act was first enforced in the
three major towns Kathmandu, Lalitpur and Bhoaktapur in the valley, and in
Biratnagar and Birgunj in the Terai in the fiscal year 2027/28. Veights and
Necsures procured from Indic ~nd subsequently verified ond stamped were gold to
the traders through the dealers. Traders were requested to bring the weighing
instruments in their possessions which were also verified and stamped and
cortificates to use them werc issued and their statistics were kept in record.

The complete changeover to the new system 2ll over the country within a year or two
is not feasible. It has, therefore, been envisaged that a time period of five
years will be necessary. Accordingly the same provision is being made in the Act.
Letric system thus being already introduced in the valley and two tcwns of the
Terci region, will be enforced in the other parts of the country systematically
beginning with important towns and villages and extending to the remoter areas
later. In this contexi mention shuuld be medc here of tho more important markets
Dharan, Janakpur, Hetoudo, Bhairawa and Pokhara in Kosi, Janakpur, Narayani,
Lumbini and Gandaki Zones, which have bcen selected for the introduction of
stondard weights and measurers this financial year.

The programme of conversion to metric systom has thus been started just in
time and there is no doubt that it will prove to be in harmony with the development
of industries in the country and endeavour the diversification of trade. :

PHILIPPINES - A Glimpse of Stundardization in the Philippines, by Mp, J. P, Planos

The first significant step taken towarde the establishmemt of standards
specifications in the Philippines wes made in 1516 when the Committee on Standard-
ization of Supplies was created with the promulgation of the Executive Order No.21
by the then Governor General Francis Burton Harrison. The composition of the
committee consistud of the Chief Purchasing Agent of the then Bureau of Supply
a8 Chenirman and the respective Directors of the Bureau of Public Works and that
of the Bureau of Science (riow the Nationnl Institutc of Science and Technology)
at the time as members. e




Subsequently, this committce was placed under the Division of Purchase and
Supply in the Department of Finance on October 3, 1928. Tho standardization work
wes only confined to supplies purchased by the various government offices such
n8 raw and boiled linseed oil, petroleum spirits, paints, etc. A little later,
however, the standardization of other commodities wrs ossigned to other agencies
of the government, namely: in 1934 to the Sugor Quota Administration - sugar; in
1945 to the Bureau of Forestry-timber; in 1554 to the Philippine Coconut
Administration- coconut and its ty-product; in 1958 to the Division of Specificalic
in the Bureau of Supply Coordinstion- government purchases; in 1959 to the Native
Tobacco Classificztion Council- native leaf tobacco; in 1560 to the Philippine
Virginia Tobacco Administration- Virginia tobacco; in 1961 to the Bureau of Fidber
Inspection Service- all fibers; in 1962 to the National Cottoge Development
Authority- cott-~ge industry products, etc.

The standardization activity in our country during the past few decades was °
confined principally to agricultural products and roaw-materials and very little
was undertaken, if any, on industrial products. This cai be ensily surmised
because our cgriculturnl cconomy and our position in the internationnl trade and
commerce had been more that of n supplier of rew materials. While WC were :
under the protectorate of the U.S., we did not find the urgent need of formulating
our own industrial product standards for whatever standard specifications we then
required, could easily be obtained from the ASTM, the Federal Standard Stock
Cetalog, the SAE or from other sources prescribced by other standard agoncies in
the U.8. after some modifications. The period starting from the American occupatio
up to a few years zfter the independence of the Philippines may be called o
period of "adoption'" of U.S. standard specifications. Thore were not zany technical
problems then regnrding product standardization for our principal market wes, and
still is the U.S., and our export items were only a few. '

Standardization before our independence was employed, therefore, to develop
and promote our principal agricultural export products. With the declaration of
our politiczl independence in 1446, however, and with the very high rate of growth
of our population, wc came to the conclusion that we have to gear our economy from
an agricultural to that of an agro-industrial cconomy if we hope to give our people
a better opportunity of attaining a higher stondard of living. This would then
require reassessing and dirccting our total efforts in order to improve our economi
condition to include application of standzrdization activity on a more wider base
80 as to cncompass all potential industri.l products either intended for local -
consumption or for export. We belicve as others do that economic problems can —
largely be resolved by increasing the forcign exchange receipts. This ocan only
come about, however, by rcducing <ost while at the same time improving the quality
of the export products. It iz for this reason that the present administration
has been giving export incentives to our local manufacturers/exporters and it was -
for this very rcason also that for the past decade thc Republic of the Philippines
has became muchooncerned with standardization and the science of measurement. This
means, however,strict conformance of our export products % international standards
or adherence to the buycers standard Specifications nnd the application of adequate
quality control measures in our manufacturing processes.




It might be of interest for the other representatives in this workshop to
know that we have other private or govermment agencies involved in standardigation
work. Therc is for example the Philippinc Stondards Association a private agency
which was incorporated in 1955 and partly subsidized by the Nationnl Scicnce
Development Board starting from 1963. The creation of the Bureau of Standards
under R.A. No 4109 approved on June 20, 1964, and later the creation of the
Philippine Standards Council by Executive Order No 68, dnted May 28, 1567, of

His Excellency the President of the Republio of the Philippines could more or less
testify to the eurnestness of our governmment of promoting our economy through

the adoption nnd ndherence to standards and quality control measures.

The National Institute of Science and Technology, the Presidential Economic
Staff, the Philippine Chamber of Industries and other govermment and private
enterprises as well as various oivic and professionzl nssociations seorve as
resource personnel to sit as members of the technical committees being formed
from time to time. The NIST, in addition, under a Memorandum Agrecment oxecuted
with the Bureau of Standards,collcborates and assists standardizing bodies in
m-tters of testing requirements. This ngreemcnt was prescribed as o requircmers
by our Nationnl Economic Council in the proposed establishment of a testing amd
standards cent.r under the NIST which project was presented to. the United Nations
Development Programme for possible assistance and implementation in 1565.

With a fow exceptiors,commercisl testing laboratories are generally operated
by some tureaum or agencius of the government. There is for example the Forest
Products Resenrch and Industries Development Commission in Los Banos, Laguna under
the Nationnl Science Development Board, the Food and Drug. Admhistration under the
Department of Hcalth, the Material Testing Laboratory under the Bureau of Public
Works, the Metallurgicnl Services Division of the Burecu of Mines, the Tests and
Standards Loboratories of the NIST and the Bureau of Soils under the Department of
Agriculture and National Resourccs. Of these govermment laboratories, however,
the TSL covers a widar arec of activity. It accepts roquests for anclysis ranging
from various types of raw-mnterials to the semi-finished and finished industrial
pt‘Oducfl.

The TSL under tho NIST has, as its main functions,the following activities,
namely:

1. To maintain the national standards of physical measurements;

2. To calibrate weights and measures;

3. To determine the quality and composition of materials and to iessue
certifications in relation theretcy

4., To perform analysis and tests for the purpose of establishing suitadle
standards of productsg

5. To assist other government agencies in technical matters periaining to ¢
their official functions, and

6. To offer technical advice and consultation. !




To carry out these functions, the TSL is presently organised into different
laboratories having the following areas of activities:

1, 'Weights and Measures

2. Fuels and petroleum

3. Paper and textiles

4. Organic materials

5« Paints and allied products

6. Metals and alloys

T, Engineering materials

8, Water and inorganic materials
9. Biological examinations

10. Mechanical and electrical products
11. Specifications and standards.

1t is because of the greut responsibility placed upon the shoulder of the
NIST in the matter of assisting and supplementing the testing and calibration
requirements of these standerdizing bodies and also in undertaking other equally
important technical functions that it thought necessary %o propose a project on
technical assistance to the UNDP. Ve, partiocularly from the NIST,are very
happy to receive news from the UNIDO, Minila,only a few months ..o to the effect
that an SIS expert will be assigned to asuilt us in our standardisction problems.
On beh:lf of the government of the Republic of the Philippines mcy 1 express
here the kind sentiments of = grateful nation: MABUHAY UNIDO. We hope that the
assistance will not be the first and the last.

The metric system as the fundamental system of weighis and mecaures throughow
the Philippines was provided for in the Philippine Commission Aot No. 1519 of 1906
subject however 1o some quelifications. As provided for in Sect.B8 of this Act,
the metric system shall be used in all official documents. No weights or measures
except those of the metric system shull be employed in any contrect, deed or other
documents and that in ordering commodities or articles from other oountriu the
standords of weights and measures commonly used in such country in nllin‘ such
commodities or articles may be employed.

The Bureau of Internal Revenue under the Department of FPinanoe is char‘!d
by law with the duty of enforcing strict adhsrence to the rules and regulations
regarding the commercial use of weights and measures. The Inturnal Revenue Agents
designated Inspectors of Weights and Measures, - empowered to inspect and tent
weightes and measuring devices. The Seclers of weights and measures are the
provinciil, treasurers, the citytreesurcrs, the deputy provincial treasurers and
their deputies. \

Commonwealth Act No 466, known as the National Internal Revenus Code was
approved in June 15, 1939. Chapter VI of this Act provides, among others, for the
fees for seuling of weights and mecsures, defines the responsibility of the
Bureau of Science in comparing the secondary and fundamental standards and
prescribes the punitive provisions in ccses of fraudulent practices relative to
weights .nd measures.




In some .areas .of commercial transactions the English Systenm is still in
use, like for example in the sale and purchase of lumber, in the measurement

and sale of clothing materials, in the disposal or sale of diary products like -
milk ond ice-~oream, and in the dispensation of canned foods and drug preparations.
Long usage and local customs, as is truc in other countries, are deterrent faotors
for o complete adoption of the metric system in commercial transactions.

What follows in this short presentation should not be conqidqrod'al the
official position of the Government of Singapore nor any of its Agencios.

1. Bookground Informytion

Singapore is a small city state. It is roughly about 220 sq miles in area., It
has no agriculturacl base, no mines, no forest products and no oil, i.e. it has
no naturnrl prod_ucts to speak of.

Singapore's income has been traditiéna.lly' derived from its port and its strategic
loration. . _ ‘ ‘

2. Industrialigation Progromme _

Owing to the natural inorease in the population, threatened pullout of the
British forces, and rising unemployment, the present Government vhioh oame into
power in 1959 started o systematic Industrialiszation Programme. Pefore 1960 the
manufaoturing sector contributed ubout &% of our nutional income whereas by abeut
1970 the mcnufacturing sector contributed about 30% of our national income.

A piece of land on the north-west of the island which oonsisted of ewemp and small
billete wos leveled and converted into an industrial esiate - the Jurong Industrial
Estate., ‘ : ‘

Thus with the systematic attroction of ocapital and Industries into Singapore and
the creation of industrial lands complete with the attending amnenities such as
proper roads, eleotrioity, drainage and so on, the Government was successful in
getting o whole ronge of manufacturing industiries to be set up. The manufacturing
industries range from o mini-steel plant turning scrap iron into rolled structural
steels, ship-repairing and ship building, and type-manufacturing plants to small’
precast concrete blocks.

Recently the Governement has given special encouraplonti to industries whioh have
a high-skill or high teohnologioal content. o _ _

3. Te § Tegti % ‘ o

About 1962, the Singapore Industrial Research Unit (IRU) was set up primary to
provide the necessary technical services to the then infant industries. The INJ
received considerable aid and technical advice from the New Zealand Government
under the Colombo Plan. ‘ ‘ ‘

The INU was o Unit R under the wings of the Economic Development Board (EDB)
which was the body spearheading the Industrialisation Progranme.




Testing equipmen® were purchased and staff were recruited. By abaut 1968,
most requests for testings from Industries could be met by the IRU which then had
a staff of under one hundred.

There wus, and is, no Central Metrology Laborctory. Whatever checking or
cclibrating needed to be done was done by the different departments within the
Unit.

4. The Singapore Institute of Standards and Industrial Research (SISIR)

Reflecting the need for increased quality in Singapore-made products with the
view of securing export market, SISIR was sot up in late 1968 to replace the old IRU,

In addition to standards testings, SISIR immediately started Standards drafting
initially on products manufoctured in Singapore.

Together with Standards drafting SISIR initiated the Quality certification scheme
and set it up on a sound besis.

Under thc Quality Certification Scheme a factory can roequest to be considered for

the award of the Quality Certificate. A standard was chosen such that the product
was supposed to be manufactured up to. Quality control was established in the
factory and after a specified period of testing, should the factory be able to
satisfy the conditions ase specified in the Certification Schome, a Quality Certificat:
Certificate was awarded specifically for the particular product only.

SISIR has a United Nations exp.rt im Quality Control who has been advising the
Stand:rds and Quality Control Section.

SISIR is now in the phase oi initiating thc Quality Scheme. Under this Scheme
the product has to meet the Singapore Standards.

To raise the quality of Singapore-made products and raise the officiency of the
f.ctories, industrial research has to come in. Industrial Research, being placed
within the Institute of Standards (and Stondards Testings), hos the advantage of
close li.ison with Industries as 2 wholc and consequently the research carried out
is more reclevant. Also certain equipments and instruments can be shared by both
groupe together with the administration and other overheads.

5 Diacuu;ong

During our short experience with Industriclization, Singapore has just begun to
identify its difficultics, needs and bottlenecks, and have received generous UNDP
aid. By ond large Singapore has implomernted to its satisfaction the various
programmes it et out to achicve., The Standards Testings have been put on a sound
footing, the Standards Draftings ure going on steadily, the Quality Control and
Quality Certification Scheme have been implemented and the Quality Marking Scheme
is just starting, However, io convert the Country from an industrially and . .
economically developing nation to a developed nation, Singapore needs to possess
tochnological initiative and know-how to solve the many technical industrial
problcme that arise from time to time. This technological initiative and know=how
have to be developed and to this end Singopore is seeking UNDP help in setting up
an Institute of Industrial Resecarch as a UNDP special fund project.




THAILAND - Mg: it e
by Wiss Phani Saengsawang e ‘ -.~ .<

1. Metrol ogY

The subject of weighing and measuring can be looked upon from several different
standpoints. Veights and measures officials are interested in law and regulations
on the subject and methods of verifying commorcizl wéighing and measuring devices
only. Scientists and engincers are interested in developing methods by which
precision mecsurements ure made to achieve successively better results.

The aspacts mentioned nbove, in addition to the »henomenal growth of science and
technology, lead the planners to the consiusion that the Department of Science,
¥inistry of Industry should have services concerned with scientific and engineering
standards that have become necessary for the industrial progress of the Nation,

It is essenti.l, in Thailand, that o metrology laboratory is established, capable
cf serving us the measurement center for the country. For each field mentioned
~bove, therc is o govermmentzl body; pleasc see under 1.1 and 1.2. Murthermore
there is o semigovernmental body with relcted tusks, pleasc see under 1.3.

1.1, Lcm; Met;olon

In the cese of what is now generally known as weights and measures, the
primary function oi weights and measures officials is to see to it that
equity prevails in all com@ercial transactions involving determination of
quantity. Por this purposc, thc woights and me~sures law and regulations.
were promulgnted in 1923 by the liinistry of Economic Affairs, Department of
Commercicl Registration, lieights and Measures Division. The objective of
the Division is to bring about a uniformity in the system of woights and
moasures. This is obtained by specification on types and tolerances of
devices and by en inspection of the devices used in tmdt.

The prototypes of 1 meter and kilogramme moade of platinum iridiu are kopt
by the Division of Weights and leasures,

1.2, Scientific and Engineering Metrology

The Departmont of Science has bcen successively developed and is now the
Government's central research and testing organisation. There are divisions
and specialized laboratories in the Department to meot the demand of tho
country. One division is that of physics and engineering. :

This division has some fundamental measurement standards and precision tools.
The secondary stondards used are verified by NPL/in UK. Future development
is planned to follow proposals made in 1962 by a UN expert for the fields

of length, mass, temperature and electricity. However, for budgetary reasons
some years will be needed to complete these devices.

The division provides services concerning preoilion measuring and calibration
to scientific bodies and to industries.

For servioes of a less qualified nature, e.g. in oounerce, cthor competent
orgenizations can provide the facility.

Please see the.attached 1list of instruments oonceming length and temperature
whioh are kept ot the division.




1.3. Scientific neering Metrology
Corporation of Thailand {ASRCT o

The semigovernmentaol ASRCT has established an Instrument Repair and Calibration
Center (IRCC). So far IRCC has muinly been working with electrical and
electronic instruments. It provides services to all scientific groups.

IRCC cleso has f-cilities for the designing and repair of apporctus.

2. Standcpdization _

There are quite a number of standords bodies in Thailand, three of them will
be mentioncd hoere.

Conter for Thai National Standards Spocifications (CTNSS), semigovernmental,
nevertheless the Th-i member of ISO.

Office of the Commoditics Standcrds, the standards body for exported products
mainly agricultur.l, under thc Ministry of Economic Affaire. )

T™oi Industri.l St.ndard Institute, Department of Science, Minisiry of
Industry; this standords tody is concurncd with industricl products according
to thc Industrizl St.nd:rds Act 1968,

TISI will shortly huve a1 standards merk and give licences for products that
ape found to conform with its standards. This zlso moans thet the factorics
must have quality control facility. A follow-up control system is foreseen.

3.  Qunljty Control

The Departeunt of Sciepcu cnrries out practically all typus of testing on requust.
In casc this is asked for by producers o1 consumcrs, the Department can cortify

that a particular product mects o certain specification.

It is hoped that thu certification schume including the standards marking (as
mentioncd under 2) will lo.d to a much more systomatic quality control in
industry than .t present.

The markut, private as well as professionzl consumers, will no doubt bocomc more
quality conscious. .

1. LIST OF LLNGTH MiASURING CQUIPMENT ACWIRED BY THE DEPARTMENT OF SCIENCE AT THE
RECOMMENDATION OF THL UN EXPERT (1962)

1.1, Standords of Length '

1.1.1 Combinztion lcngth bars and accessories set MB10 comprising 10 bors
renging aizc from 10 to 1000 mm tapped at both cnde inspection acouracy

1.1.2 Slip gouges in sct No M105 comprising 105 pieces renging in sizec from
0.50 mm to 100 mm, inspoction accuracy, 2 sets

1.1.3 Slip gouges ncecssorics suitable for use with itom 2, 1 set

1.1.4 Cylindricel Referennc Disc ranging in size from 2.5 mm to 100 mm

1.1.5 Roller Gouges, in set ranging in size from 5 mm to 25 mm, 2 sots

1.1.6 Ball gauges in set covering a range from 1.5 to 25 mm (3 balls of
cach size) 1 sct '

All the cbove items accompanicd by calibration certificates of recognised

standerdizing laboratory (NPL). .




1.2. Length Me i st nts - S
1.2.1 Benoh Kicrometer, renges O to 100 mm with nonrotating anvils, reading
b vernier to 0.001 mm

1.2.2 Lxternal Micrometer, sei of 7 covering range O to 175 mm in steps of
25 mm and reading by vernier to 0.002 mm
1.2.3. 8tick hicrometer, set covering range 75 to 750 mm ard reading to 0.01 mm
1.2.4. Depth Nicrometer, set covéring range 0 to 75 mm reading in 0.01 mm and
with 100 mm dase _
1.2.5 Vernier Height Gage, of 300 mm capacity and reading by vernier to 0.01 mm.
1.2.6 Inside Indicator Gage, for mecsurement of bores, set cosprising
5 instruments covering range 9 to 200 mm and reading to 0.001 mm
1.2.7 Verticul Comparator, mechanical type reading in 0.005 m,magnification

1000, Capacity 30 mm
1.2.8 Optical Projector, horisontal type.Westmiaster No. 2 with 4 inches
- focus lens . ' '
“1.2.9 Indicator Gage, C.L.J. Nikrokator
' Range 0.4 mm by 0.005 nm - 1 OH
Range 0.1 mm by 0.001 mm - 1 OH
1.2.10 Dial Indicators
Range Graduations
10 am 0.01 mm =~ % off
3 mm 0.001 om = 1 off
1.2.11 Test Indicators -
Diameter of diel 40 mm reading in 0.002 mm.

1.3 CcQ at fo Ke. t

1.3.1 ace Plates, te, e A, lappod
24" x 18" 1 OH; 12" x 12" 1 off

1.3.2 Squores, precision, inspection accuracy, lengths of blade
A" 6" 12" and 18" respectively :

10303 am”'| Cyliwical
Height 6" Diameter?2 /4"
Height 12" Diameter 3%"

1.3.4 Straightedges, -toolrakers, eet of four (27, 3", 4", &)

" with glass teet plate
1.3.5 Vee Blocks, precision
, A" x 2 7/8" x 2 7/8" - 1 pair

2 5/8"x 2 5/8" x 14" - 1 pair , | )

1.3.6 Optical Flat, Quarts suitable for use with slip gauges, 0.000 001"
acouracy, 2" diameter by 3/4" thick , o

1.3.7 Precision level, B S Type 1, sensitivity 10 seconds, length of base
12 inch -

1.3.8 Stand for Dial Indicators
N.P.L. Cantiliver type .

1.3.9 Toolmekers Clamps ,
In pairs, assorted sizes ranging from 1" to 4"

I1. BASIC TEMPERATURE MEASURING EQUIPMENT ACQUIRED BY THE DEPARTMENT OF SCIENCE
AT THE RECOMMENDATION OF THE UN EXPERT

These notes cover thermometer and pyrometry separately, and under each section
is given (a) an abbreviated 1i3t of recommended equipment () some range and acouracy
and field of use, and (c) full ordering details of the equipment recommended.




2.1
a wnt — e e s

6 sets liquid-in-glaos Thermometer ,
1 only Thermostaticclly controlled electrically heated water oil Bath
2 only Rending Telescopes
1 only Hypsometer
(b)  Oeneral Notcs .
The 6 sots of Thermometors specified beolov should enadle measurements
to Be mdg to best accurccies as follows:
<80, to 0°C_ + 0.2 to & 0.5 deg. C
0, to 103 C 0.01 to + 0.002 deg.C
1000 to 250°C_+_ 0.05 deg.C
250" to 450°C+ 0.2 deg. C

In addition to being used ofor makins measurements to those aocouracies if
rzq'uirod 18 the range -807°C to +450 C, tho thermometers covering the range

0°C to 250°C could bec used in conjunction with the thermostat Bath to calibratc
working thermometers of other iomporature measuring instsuments in that range.

The reading Telescopes cre required for reading thermometer scales whan the
best accuracies arc required.

The calibration certificates supplied with the thermometers apply for ot least
5 years. Ico point checks on them con be made very simply, and steam point
checks may te rady with the Hypsometor.
(o) Equipment ordering details
(1) Liquid--in-giass thermometora
For each of the folbwing, t8 BS 1900 ¢+ 1959 -
type SR1/30 C, --80 to +30°C in 0.5 deg.
type SRT/51 C, -1  to +51°C 4n 0.1 deg. |
type SR7/101C, 49 to 101.C in 0.1 deg. with ice point
type SR8/151C, 99 to 151°C " "
type SR3/207C, 149 to 201°C " "
type Sk6/251C, 199 4o 251°%C " "o
type SR11/4:2C,158 1o 452°C in G.5 deg. with steam point
All the abcve items are ovpplied with cealibration certificates from a
recognized etandardc loboratory (NPM).
(2) Thormostat Bath . |
Type NBS, working ronge -60° to +300°C; with suotion pump ‘86 two
rubber hoses, plvs two metal hoses for temperature over 150 Cj
with Thermoszigter TP regular including extra sensitive element;
for opersiion on 23Q Volt 50 cycle AC supply, _
(3) Reading Telescope '
Two only reading teleccopes, magnification about x7, erect image,
to focus down to about 18 inches or less. .
(4) Hypsometer _
One only Bosch Hypsometer, electrically heated 230 V. AC, similar
to No. 584/obs. '




2.2, mgﬁ o
OB pment and Details

(v)

(1) Platinum Thermocouple
Two only, Pt 134 M. V. Pt., 24 inch long, with §”
refractory inner shoaths (Morgan triangle H or siailar),
1 inoh clcsed and Inconel outer sheaths and Dther (or
similar) heeds and hoad covers, plus two spare refractory
sheuntha each. . -
Threo ditto only, btut 36 inches long.
All five to be supplied with calibration certificates,
~ for the rango 0 to 1100°C, from a recognised ntandards
lﬂboratcw.
(2) Themmocouple Polentiometer
Cabridge Workshop Kodel, with potential Source, oomplete with
spore gelvanometer and a oalibrated rertificate from recognised
standards leboretory (WPL).
(3) Thermocouple Checking Murnace (one only)
Vertical Tubul.r Purnuce, 33" internal diameter, 30 inch deep o
electric; ckw 230 V. ningle phase AC, Kaximum temperature 900
with oontrol box incorporated. Variacc, ammeter, fuses, eto.}
complete with spare muffle and onc each stainless stouel and
copper blocks 3 inches diameter, 12 inches long with axial hole
1k inches diameter x 10 inches desp.
(4) Thermocouplo Wires
Chromel V. Alumel or T, V. 'l'2 bars wire
50 £t. of 10 BWG and 100 f1. 0f 16 8WG.
Twin hole insuletors, 1 inch, domed onds
50 dos. for 10 840 50 dos. for 16 8Q.
Duplex braided CV. A or T, V T, vires (Asbestos/eilicons/
fibre glass oovered) 200 $t. of 20 »,48.
100 f+. of 24 B.+8.
Compensating/Extension Loads
100 ft. of 1/064 PVC Insulated and

cotton braided, 'I‘1 V. 'I‘2

100 f¢. ditto but copper V ocupro=nickel
(for Pt. Rh.)
(5) Optioal Pyromoter
One only Loeds and Northrup Optical Pyrometer, type 8621¢,
ranges 775 to 1225 °C and 1075 tc 1750 C oomplete with spare
lamp unit and type 8624 leather carrying case.

General Notes

The Platinum Thermocouples, in oonjunotion with the posential could

be used to make measurements at temperatures up to 0600 C to an

accuracy of about + 2 or + 3 deg. C and up to 1100°C to about + 3 to

+ 5 deg. C, Other platinum or base metal thermocouples cou}d,

Pe calibrated to an accuracy of about + 5 deg. C., by making comparison
checks in the Thermocouple Furnace. For better accuracy at low
temperature, thermocouples could be calibrated against standard




thermometer in the Therwostat Bath, (up to 250°C). By using
refractory crucibles containing say zinc, antimony and silver, .

in tho Thermocouple Furnace, the calibrations of the standard Platinum
Thermocouples themselves could be checsod ooouaonally ;3 ths

freeging points of these metols (419.5C, 630.5 C, 960.8°C)

respectively.
The potontiomoter, with its in-built Potential Source, could be used

also for calibrating pyrometric instruments (millivoltmeter and
potentiometor typos) used with Thermocouples.

An Opticcl Pymler is 2 useful instrument for measuring high
tomperatures (800°C upwards), to the nearest 10 or 20 deg. C or 80,
in furnaces and kinds whore tho use of a Thermocouple is undesiredle
or impracticabdle.
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Opening Addresses

Eloction of Officors
Adoption of the Agonda nnd the Work Programme
Role of Metrology in Industrial Devol opment

Relationship between uelity Control, Standardisation and
Motrology

Conccpts of Maetrology Services

Logal Metrology ond Control of Woights ond Neasures

Orgenization and Scope of Activities of'No.tio:'ul Metrology Sexvices

National Standards (étalons) - Methods of Neasuring
Measurement and Meusuring Instruments, Calibration and Maintenance
Introduction and Application of Metric Systom and SI Units

Training in Netrology

Co~ordination nnd Co-operation at the Rogional amd International

Levels

Disoussion of the Report and Adoption of Rocommendations.
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Tuceday 12 Octobar 1971

.30 - 10,30 -
10.30 b 11.00 ; e ..'?
11.00 = 11,30 -
11,30 = 13.00 -
15.00 - 18,00 -
We - )]

10.W - 13.00 hand
15.00 - 18.00 -
Dhursday 14 Qofober 1271

10.00 - 13.00 . o -
15.00 - 18.00 .
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Registrotion, Administrction and Financial Mattars . ...
Opening Addresses R

Eleotion of Offioers

Adoption of the Agendn and Work Prograomme

Orgnnigation of the wWork

Ttom 4 - "Bole of Netrology in Industrial Development'
Statement by Mr. El Tawil, UNIDO oxpert/oonsultamt
Discussion paper ID/WG.98/4, page 1

Disoussion - -

Continuation of disoussion on Item 4

Iten 5 - "Relationship betwoen QuaMAN COMAEAL,

Statement by lir. Y. Okamoto, UNIDO expert/consultent
“Discussion poper ID/WG.98/5, page 1

Disoussion

- Itom 6 - "Copgepts of Motrology fervices”

Statement by Nr. Y. Okamoto, UNIDO oxpert/consul tant
Disoussion peper ID/WG.98/5, page 6
Discussion ‘

o ms s b e

 Ttom 7 - "lagal Netroloay and Coatrel of Nebsis nad

Heamanes"

Statement by Nr, A. J. Van Nale, UNIDO expert/consultant

Discussion paper ID/WG.98/3, page
Disoussion .

Iten 8 - "Oeaiisgtion ond Scope of Aqtivities of

National Netrolegy Serviges”
Statement by Mr. H, E. Barnett, UNIDO export/consultant
Discussion peper ID/WG.98/7, page 2
Discussion




Friday 15 October 1971
10.00 - 13.00 -
15.00 - 18.00

honday 18 October 1974
10.00 - 13.00 -

15.00 = 18,00 . -

esday 19 Octobur

10-00 - 13.00 . -:
15.00 - 18.00 i -
liedne 20 October 1

15.00 - 180 00 . "

Study tour to Kyoto to industrizl establishments
Visit to the factory of SHIMADZU SCISAKUSHO Ltd.

Itcm 9 - "Natio St étalo -

Hothods of Meoguring - i
Statement by Nr. T. Masui, UNIDO export/consultant l
Discussion peper ID/WG.98/6, page 1
Disousaion
Item 10 - "Me ement Lie

Calitpation and Mainte

Statomont by Nr. H. E. Barnett, UNIDO export/oonsul tant
Discussion paper ID/WG.98/7, page 2

Discussion

Itam 11 - "Introduption and Applicotion of Neixic

tom 81 Units"
S8tatemont by lir. T. Masui, UNIDO expert/conmltant
Discussion paper ID/UG. 98/6, page 10

‘ Item 12 - "Training in Met;olog

Statement by Mr. El Tawil, UNIDO expert/oonsultant

Discuseion paper ID/WG.58/4, page 9
Discussion

‘Item 13 - "Comopdjnation and Co-cporation si.ihe

Regio; to "
Statoment by Ir. A. J. Van-Male, UNIDO expert/consultant

Discussion paper ID/VG. 98/3, page 13
Discussion

‘Itom 14 - Discussion of the Repert and

Adoption of the Reoommendations.




Thyreday 21 Ootober 1371

Morning -~ YVisit. the Factory of Tayata Kotar Co,, JAd.

Afternoon = Visit the Factory of Nippon Sharyo Seiso Kaisha Ltd.

Fy 2

1115 = 12.00 - ni@lt to MQ

Afternoon - Free progromme

Satupday 23 Qokober 1371

Norning - - Trip to the Netional Researoh Laboratory of
Metrology (Tokyo) o

Lfternoon = Mnal Adoption of the Report and Becommendations

Closing Addresses,




LIST OF DISCUSSIOH PAPERS PRES TED AT THE WORKSHOP

10/10.98/3

ID/%G.98/4

1I0/110.98/5

1D/W0.98/6

ID/1G.98/17

Legal Metrology - International Co-operation in Metrology,
by As Je Van Male

Rolc of Metrology in Industriel Development and Training

in Metrology,
by A. El=Tawil

Relotionship between Quality Control, Standardization and
Metrology and Concepts of Metrology Services, ‘
by Y. Okcmoto

Nationnl Standards (étclons) - Mothods of Measuring and
Introduction ~nd Applicotion of Metric System and SI Units,
by T. Masui

The Organization and Scope of Jlotivities of Nationel Metrology
Services ond Moasurements, Calibration and Maintenance,
by H. E. Barnett.
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