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SEVENTH RZXORT covering period from lst July 1971 to Jlat
Decemder 1971.

Preparations were made for large scale, lomrg
term project "Standardisatiom in Brasil® implementation.
OCdjectives were specifted and anguiries concerning feasibi-
1ity and cxceoution, possibtlitics were answered. The project
was prepaired for submisston to the next UNDP Governtng Counctl
Yeoting to take place $n January 1972. The project was approved
for submtssion by the Braatlian %overnment without any further
amnendments. Jte feasibtlity and bases were also examined by a « -.
UNDP Survey Mtssion.

This report has not deen cleured with the Bureau oS TeoAntcal
dasistance operations of the United Nations which does not Re-
cessarily ehare the views expressed.




& PROJFCT 4CTIVITIES
1.1 Brie? cccer? tion of activities for period.

Dy~ing this pericd, the large scale, long term progject,

submttied on 3C June 1971, was consideved by the Braasflian
Governnent anthurities for submission for the UNDP Governing
Council Mec*ing co take place in January 1972. The Brasilian
Government u.ccepted the project and awarded it high priority,
towards the nidile of September 1971. So that UNDF could include
the proposal into the next Governing Council Meeting, Mr.D.Lo-
vejoy (UNDP, New Iork), was sent to Rio to assess the project.
My project proposal was for a 5 years duration with two phases
of 3 an: 2 uecars respectively. The project was submitted to Go-
verntng Council Meeting dgenda as a > years project with a re-
as-essricnt ifter this period to determine its 2nd phase.

I preparod®exira muraly® a paper for presentation at the
UNIDO orkcshop on Standardiszation in Latin 4merican Countries
which took riace end of September beginning of October 1971.

The paper was as b&iié a lot of follow up action resulted with
reques’s for additional documentation and information with refg
rence to strndariization iIn the flelds of weights and measures
Jrom practically all the participants, especially from Panama,
Nextco, Uruguay, Peru and others.,

On the return journey from Chile, the Argentinian Instituto
Necional de Tecnologta Industria] (INTI) was visited for the
purpose to surve, thelr facilities in industrial, applied and
scient!fic metrology with possible co-operation and exchange
of Bra. illcr and Argentinian personnel in future collaboration
be-ween the INTI and the INPN, 2 officers of INPN followed up
these rossibilities, but no results of discussions between the
ININ anc INT. were communicated to me.Th.irvisit took place iIn
the lat(gr acrt of November 1971,

On 3rd lccember, tnteragency discussions took place between
representat:ves of the Inter-4dmerican Bank (one of the atd giving
agencies in the project ®Standardisation in Braszil”) and myself,
accompeniei .y the Assistant Resident Representative (Programmes)
Jor the purpose of effecting co-operation and 1ia{son at the fileld
level, The representatives of the Inter-American Benk had previous
discusstions with the Diretor Geral Substituto, Dr. Adrmenio Lobo da
Cunha Filho, without ‘m.: presence, although I prepared a lot of




Belevant documentation Jor the perusal of the misstion while
visdting INPN, From my discussions M held pyenthem, Ut was
obvious that U.N, experts can provide much useful documentation
and information which would considerably help in the determina-
tlon of merit of projects submitted to the Bank, espectally were
the Bank resources form an tmportant part of the resources Jor
the UNDP assisted progject.

I will be taking part as special guest at the next Brasilian
Natitonal Weilghts and Measures oonvention to be neld in Salvador
in the second half of Decembor 1971,

The fol.»owing documents wers pbrepared by me as part of reports
or memrranc : “"Proposal concerning the metrological requirements
of tndustry,of services, of existing technologtes and in the
marketing o products?® (Portuguese translation avatilable)
®rganigation of a planning programme”®
*How to manare improvements and extensions of services at INPK”
*The Aims and Functions of the Brasziltan National Standards Lab_:
ratory”

*The Brasilian National Standards Laboratory Project” (411 the
above also available in Portuguese translation)

® Proposed areas of the Brazilian National Standards Laboratory
by divistons and sections”

Due to unforseen circunstances and pressure of work periodig:
reports are being compiled with deley.

1.2 Qrigingl terms of reference with respect to Job Description

Tre Jo™ Description, whick was the basis Sfor my first
appointmen. witi INIUO $n February 1969, stated that I should
essist the Com¥sston of National Development (now council J
with the formulation of standards specifications in the mechanical,
electrical and clecctronic field

In my first interview with a group of members of the Ninis-
try ' of Industry and Commerce my terms of reference were altered
in so far as to take up my mission with the INPN and assist the
Director General of this Ins‘ttute with standardization related
to weights and meussures and applied and legcl metrology in geng
ral, and pressure and length metrology in particular. The sub-
sequent extensions, following Brazilian request for my continuance
in this mission stressed the chunge of the terms of reference
to the potnt that I should assist the Director Genercl (who was
to be my counterpart) in formulating the request for a lacrge -
scale, lor ter progject on Stcndardisation in Brazil Sfrom the
point of v.cw of INPM, I did this with 1ittlé,’ from the part -
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of INF. anc its cfficers.
OJECT TFFETIVENESS

u7ﬂm8 72 to gdvice gnd recommendations:

dvice rnd -ecommandations during my tenure of mission
were caken and ncorporated in a number of documents which
the D-rect -~ Geral of INPH prepared and edited in order to
odbtain var ous changes in the legal and administrative -
structure cf INPE and its network of branch organiaations.
The main two documents, Q@re this occurred are ”"Preliminary

Studies for the Hetrologﬁ Centre~ Centro Nacional de Netrolg

gla, estudc< preliminares "March 1971 and ”"Relatorio de gripo
tasti: . idc ~lc Jortaria INPH n® 32/71 - Report of tde workind
group :nde. reg. ation 32/71” of July 1971. The former served . * 1
as the doc. :ent to earmaPk an Interamerican Bank Loan for the
projec: *S: ndurdization in Brasil” while the latter was to serve
as a c1sic locu .t for the administrative and legal re-organi=-
gation of VPN and as a basic background tnformation of the =
state of I. °N t> consulting firms to be appointed in Brazil for
the plannit 3 o/ the National Standards Laboratory. Separately,
specilicat on (.ta for laboratory areas, climatization of laborg
torte.: and equ: ment requirements were compiled on an ”ad hoc” -
dasis to scrve as possible bidding data for contractors. In most
cases, reference of [INDP assistence in all the above mentioned

was kept at a minimum. If advice was p2rhaps contrary to expeg
tations, it was glvem little or no hearing.

2.2 gollaborat?on of homologues (counterpart support). My pre=-
sent . ‘fic 1 ccunterpart is Dr. Armeaio Lodo da Cunha Ftlho,
Diret -~ G ‘1 Jeistituto, who has little time availlable to dig
cuss 1atters with me as he seems to be overburdened with -
need ' r r- -orgcnisation of the structure of INPN and with the
admin:stra:ion o; 15 Branch Organtsations in the Brasilian stg
tes. No co.nterpart substitute was assigned to me and my tech-
Rical co=~o z2ration is carried out in the form of consulting -
engineer mcinly, by production of memoranda and reports with
minimum of discissions. I have beer asstgned, since Nay 1971,
the scrvices of a part-time translatos for English into Porty
guese, and this helped a lot as there is hardy anybody in the
INPK who is suffictently proficlent in English. I learned Pop
tuguese in my own spare time and have attalned a reasonable -
proficilency in the language. Dr. drmenio works full-time, He
$8 a rhyst: st . good caltbre by academic and practical -
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tratintng and has very good leadership potential besides having

a genuine interest in his and the INPN work. The Diretor Geral,
Dry Noactr Rets, is at present on study leave attending the EBscg
la Supertor de Guerra (Brasilian work College)

2y PROJECT EFFECTIVENESS

2ad ¢} The tecnice] working conditions

Offtce space: I have a small office to myself which is at present
rather overcrowded with my reference library., I have a typewri-
ter,a desk,q 1qrge table and shelves to my disposal. The office
ls not confortable but can be considered as satisfying basic
needs., I do not have any internal or external telephone in my
office.

m‘l :ﬂf"fnfg clklend‘ﬁﬁu ! 55’ eareoscaagnioc%itZﬂ‘g? ﬁt@!d’dzn the after
noon q carig made avatlable only if conditions of servid®y I can
get English typing done with great difriculties, but it has tu
be managed. The method, which I adopted, is that any English
typing done by the INPK typist is confined to reports and papers
and thus done on stencil. Stencils can be corrected without -
adding any additional mistakes.Almost all other. English corres-
pondence s done by myself.

¥aitl : There is quite a bit of what is termed ”semi-official cor
respondence” which consists of letters which are connected with
the activities of the mission but are addressed to me - €efJoe =
request for dobkmentation on INPK service by someone in another
country. I adopted the policy of asking for the documentation, -
which is given to me, and transmitting the documentation via the
UNDP Office in the respective country to the enquirer. The request
originated uvsuclly from a standards body or bureaux in an other
L.4, country.

Translation: Since May 1971, a part-time translator and assis-
tant was made available to me who proved to be very competent
and interested in his Jjob, He cannot however be considered as
the counterpart substitute.

Irovel outside Rio In ptew that the proJect embraceg the whole
of Braall with special emphasis on Sio Paulo. I should be able
to travel in order to lnvestigate on the spo# conditions and -
resources for the project. Unfortunately, last year and this -
year. I had mo opportunity to go there and discuss matters =
with the S3o Paulo personnel were sidetrgcked,

Sa Transfer of knowhow

fhen I came to Brazil in February 1969, the objectives and the
working programme of the INPN and its network were not clear.

|
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¥y mai.: ccrtridbution during all my misstion were twé kelYy documents,
which pr.oarcd sometime ago, These were "Survey of existing -
welghts and measures services existing in Brasil, *June 1970” and
*Planr ng 7 Instituto WNacional de pesos e Medidas - 1ist of
metro.ogy s:ction and detatled 1ist of proposed services of
examinaticns and of areas of standardiaations”., The Sindings of
these documents were eagerly accepted and formed the key documents
of the project *Standardization in Brazil” ang all INPN qgction,
planning, programming and legislative drafts for change of admi-
nistrative, legal and technical status. Sﬁéctfications on laborg
tory plarning, on lndustrial services, on standardization progranm
mes were c .1 are all based on theabppe mentioned documents, -
Thile ~ cc..r terpart was really not trained, it could be noted

that . .e - i gained purpose, selfconfidence, objectives for

the fu?ure and motivation to change to keep up with and provide
within their capacity services of tnfrastructure., The INPN became
aware f ‘n:ir important role in the communiﬁy both as service
to cornerc. industry, education, technology, science, public
healt an. safety and as the protector of the consumer, In

broad jnq1 my missions was very successful although there

could have beegLeven more done in particular fieclds.

2.3 I feel, that the need for specialiaed know how transfer has
been provided in the project proposal *Standardiaation in Bragi1”,
Some details of the methods and the programmes of training can be
Jound in my papers, listed under.,

1.1 the copies of which have been submitted both to the UNDP
offtce in 210 and to UNIDO in Vienna for comment and as advance
repgr- of tivities for the reporting period. During my home
leave, ear. er this year, I had the oppurtunity to locate some
potenc al candidates for technical co-operation wgthin the abo-

Ve ne:- #¢. > proposal.

2.4 k, s'c:ialiged agency has beeh providing me not very fre-
quent./ wi- 1 comments to my technical reports and directly or ‘
throu h the UNIDO Field Adviser with other documentation and -
inforaaticr., I feel that the publications of UNIDO,especially

the periodic ones, should be avallable to me in two or three '

3 I
mggio,p-suqotaa"'. A%r.zr I;%e m%r'zetha.scgpir.'i.)‘.‘:efrence oopy and install a

100
routing system of the others for informat?gn of INPFW or other
publications can be kept in the INPN or IPEN - SGo Paulo Librg

v

.
2.5. Morking rejations with others gxperts. From the beginning

of . kinc 'p my misston in Brasil, I advocated contact with -
other @xr s In the fleld. The INPItgssued instruction to qll
its st1ff .1 the 15 states of Brazil po-operutec in any possible
way wi h .Y, experts. Fhenever an& expert was posted in the -
¥inis -y .t Commcrce and Industry, I kept closc contact with him

to orr mu o 1 benefit. The gettina together with experts, at -
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least those in Rio and Sdo Paulo, should be fostered as a mon th-
1y or 8 monthly event with UNDP ort. I do participate in
the meetings o ocz'e%y for Interna fonaw,‘ﬁg iy g‘ﬁ'maeﬁ? pro=
bdlems on tndtvtdual level. I maintein quite an extensive coor-
respondence with my parent Laboratory in Sydney in order to be
up~to-date with development, with the welghts and measures orga-
nisation in Great Britain, with the National Bureau of Standards
tn Nashington and with a number of individuals in the field, -
besides belonging to professional socleties, I became, upon re-
quest of the INPH, a member (socio contribuinte) of the Clube
de Bngenharia in Rio in order to keep iIn touch with progress
anrd the Brazilian scene. There is and must be an intense need
for co-ppe:ation among international and other experts. Nost
progress is achieved through co=operation and tean work, Deve-
lofment is not the writing of surveys and reports of optimistic
oratory but solid, enthustastic, technical work and planning
where the expert Is expected to gtve his knowledge, his insight
into the local conditions and his sympathy and understanding
for the shortcomings.

32 LIVING CONDITIONS

If one accepts a UN mission appotntment, one has to take into
account that things in the host country are different than at
home, I feel however that housing and conditions in appartments
are not very satisfactory in relation to the price one has to
pay ‘them in Rio, Perhaps, both the Brasilian authorities and
the UNDP could cssist a little more with housing and with the
gn.t%glonsggetzlgg 1:“m.in ghe new countr nd{:]egiltt:h services in Rio
seem adequute a5 though %lrﬁhuctogﬁuc ran.:'por mw}n%to are
quite good und that the Braasilian Government Counterpart agen-
cy should provide within their means at least ¢pe sanme trang
port facilities they provide to their own senlor staff.

Langyage: Portuguese is not easy. For sucess of longer term
mission it is essential,

4 Project PERSPECTIVE

4.1, I do not expect that my counterpartsare able to carry
Jorward the tasks to which ¥} was rendering my assistance., For
this reason, a large scgle, long term project "Standardization
in Brasil” was elaborated. The project aims in providing the
nRécessary assistance on a brg@ad front as required by the rapid
tndustrial and commercial development of Braszil., On mYy part,
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I etated not only all the present shortcomings but also the
agresses on the mission hoping that by considering both, an
Zvaluation of future progress and past achievements can be made.

I feel sure that by applydng common sense, tact, inttiat}
ve and Imagination and ty holding fast to the ideals of the
United Nations, we can motivate our Brasilian colleagues to co-
operate with the necessary enthustiasm and motivation to achleve
the odbjectives of our missions. 4 1ittle more support from UNDP
in tnforming the Brasztlian Government authorities of their oblj
gations under UN assistence agreements would strengthen our
ehances to succeed in tke field. Very often, it ooours, that
the expert is considered a sentor offictal of the Braszilian
authority tnstead of as an expert on UN mission.

E.Layton




LLRALRANDUN (fer reference only cf the Director Gsnerel of

INPM) .

.. pr.limj_n.ry gtuay by goLGWQNp UNIDO stﬂﬂd.rd!-iE”‘ﬂ“ro
August 1971

Rk isgts Proposal concerning ths metrologicel requirements of {n-
dustry, of services, of exieting technologies and in the marketing of
producte.

MRkS., 1) Some items mentioned should be considered :in cc-operation
with the respective technologicel institutes existing in
the country. & mejor pert of documentetion should be
oveilable et the Rssociec@io Brasileira de Normes Téeni -
ces (ABNT) consisting of standerd specificetions of the
Internetional Grganization for Standerdization (1S0) ,the
Internet.oiel Electrotechnical Commission (IEC) end thete
member countries.

2) A co-operetion in aspects mentionec in this document »'th
the ABNT would be very uesful.

2xsassals

The metrclogicel stenderd specificsticn requirements end
testing requiremants of Brezil should be investigeted from the point

of view of all developing end existing industries, services end tech
nologiea.

Laghnigcal asaacts:

Metsrisle, Processss, tools, mechines snd messuring equig
ment .

LRDaMmez asoects;

Selection (inclrding comparative quelity), stenderds cop
formity, functional testing and measurements baering on function,ope-
retion, servicing, maintenance and safety of preducte or Services.




Lhe madn industries to be covered are;
keramic ingustrige

Ceramic materials, types, nature, uses,limitions;

Ceramic materials versus other materials in products:

Standards of quality in ceramic products end functional requirements
Brezilian products versus forelng products.

Garamical Industries

Ceramic materisls, types, nature, uses limitetione;
Ceremic materials versus other msterials in producta;
Standards of quality in ceramic products and functicnel requirements;
. Brazilian products vereus foreing products,
Cersmic processes, principles techniques.
Ghenical Industries
Principles and practice of battery manufacture snd services;
Principles and practice of electroplating;
Principles and practice of menufacture of photogrephic materiale;
Peint formules and paint qualities;
Selection of adhesivas;
Effects of solvents on paints;
Strangth of concrete:
Uses end limitations of plastics:
Legislative controls on chemicals:
Principles and practics of olloying and compounding.
o Eaad industries
Farm mechinery, mechanisms and rnerations in safety;
Principles and practice of refrigeration,
Principles end practices of storing sgricultural producta;
Meesuring of quentity and quality of eqricultural products;
Principles and prectices for food preservation;
Sefety of appliences and specification of controls;

Stendards for industrial food production.




Graghic arks and industriss

Engineering drewing, materiels and standardspecificstion ralating to
pictoriel representation fo: the purpose of production;

Stendards for meterials, tools, mechines etc in drawing:
Relation_ships between drewing end planning,

Principles of basic printing processes;

Standards on book publice:ion,

Standards on type face and materisls.

Measures of quality in printingend in standards of suiteble paper;
Stendards in documentation end librery requiremente.

hsather industries
. The manufacture of leather from skin, tanning chemistry, standarde
and requlations for quality end quantity determinetione;
Menufacture of leather articles:
Testing of Physicel and chemical propertiee of leather;
Specificetions for leasther cutting dies:
Identification of leather by type, quality end quantity;

fatal Industries

Specificetion for qualitative and Quantitative determinetion of

metals;

Specificetion for metel testing and identification;

Specificetions and testing metal forming end cutting processea in
. production end for consumer utilizetion

Quelity standerds in metals and metal product® of Brasilian manufag

ture;

Identification of metals - Specificatione;

Shapes and sizes for commerce and industry=-standerd specifications;:

Eaper Industries
Specifications for types of pulp and chemicel treatment;
Phyeicsl and chemical testing of paper end pulp;
Specif icatione for gredes and kinds of paper;
Specif ication for peper sizes and paper rticlss;
Types and usea of plastic end impregnated papers, specificstions;



Elastica Industries

Ie

Specifications for typea and charecterietics of plastics;
Physical and tharicol testing of Plastics:

Quality testing of plastics and plestic articles,

Testing of plastic finishes for various materials;
Specifications for machinery used in the plastics industry;

Bubber Indystries

Specification of synthetic and natural rubbers;

Specifications for chemicel and physicel testing of rubber;
Specifications for rubber articles used by industry and in commerce;
Specifications for the proper use of rubber articles,

8 es
Pettern deeign specificetion for werV '.ng, specifications for natursl
and synthetic threads:

Specifications for o eretion of tevtile machinery;

Specifications for textile quality and quentity testing;

Tdentification of textile Qualities:

Standards for clothing and safety clothing:

Physical and chemical testing of yarns, cloth,etc:

Physical and chemical testing of materimls used in textils manuf acture.

Teole and maching industrigs

Specifications for tools shape, sizes, materimls and quality;
Kinds and properties of metals used for tool constructions;
Specifications for safety and operationsof glectric control circuits;
Specifications for hydraulic and pneumatic circuits;

Metrology of mzchine tools and acceptence testing;

Properties of materials for machining processes;

Quality of tools and machim tools, machinebility and cutebility
testing of Brazilian and imported materials;

Specifications Forunrkrhopssafety and conduct;

Specifications for ! g , tools, fixtures end accesories;
Inspection procedures:

Qualitv essurance and control.

7
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Weed Indusiriss

Specificetions for wood types, uses, limitations, snd identificatione;
Testing properties of wood;
Specifications for tha wood industries and for machine tools used;
Specifications for wood products and wood laminates;
Specifications and testing of wood products for quality:
Treatment of wood and wood finishee, specificetions and testing.

Ceostrugtion Industries

Specification for framed structures in various materials;

Specifications for heating and ventilating of structures;

Finishes and paints, specifications for applications and criteria fop
. re~-applications

Specifications for architectural and building drawinge

Grades, sizes and standards of building materials;

Specifications for testing properties of materials and constructions:

Marks of quality in buildings;

Sefaety requlations on buildings.

Lifts and scaffolding requlations and functional testing:

Bomax Industrics

Specification for internal combustion angines, testing etc,
Specification for slectric motors for turbines, for jet angines;
Hydraulic machinery specifications
. Testing and spacifications of lubricants;
Specifications for accessories;
Regulations for selection of engines.
Meteriails and product testing;
Verious mehods of testing power systems:

Sefety requlations and qualifications for operator personnel:

Leansgortation Indystries  Airways

Afrcraft nomenclature spacif‘ication;
Rircreft operation, engine and airframe inspection, teeting,
Aroreft and aircreft ongin. scrvicing:

Governmantal requlation for safaty;




$pecifications for types of aircraft,

Control of materials aznd products uaed in aircraft, functional tes -
ting requlations

Qualifications, licmnsing of service personnel;

Meteorology services, controls and aerodrome regulations.

8| ~ Lo s
Specifications for industrial installation of conveyors, operation
and servicing, testing for safety;
Pipe lines for long distance conveying=-specifications:
Control systems in conveyors systems:
. Materials and services specifications for conveyors in general,
Befety reoulatinn for use of escalators, and other public conveyors;
Safety regulations forlo -:s, winches, lifts and pneumatic conveyor |
equipment ;
Controls and control mechanism testing and safsety regulations,

Fire precaution requlations.

Lransportation Hiohuevs and Highway yehicles

Engineering zspects of automobile saf ety and specifications relating

to testing performance

Des’gn specificeticn: and testing of highway materials and highway

construction

Nomenclature of automobiles and Spare parts and testing of function:
. Safety oprratini and rafety tests.

Surveying and surveying instrument verifications.

Traffic engirercirg specificstions and testing

Safety specific.tirn: for roag treffic:

Il1lumination zcjulation and testing of vehicles and street illumination;

Lransoortation-Retlyays
Specification for railway powerplant, principles of operation, testing,
stendard nomenclature.

Railway automatin cignals and testing;

] Specifications for rallway cunstruction oo materiala,

Specifications for materials used in the fubrication of mechanical -
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engineering compinentes and units ( ee 3 .enaines,rolling stock,etc,).

Sefety requlations for railwasy traffic and operational testing of
equipment, , both in the mechanical and electrical fields.

d gs
Electronic specification for testing and measurements functions uf
electronic componentes, servicing and testing
Sgecifications for electronic instruments, redic, television, tele=-
phones  etc.
Specifications for testing electronic controls on which safety and
technologicalprucesses depend,
Specif ications for applications of electronicdin communications:
Speci al aspects of naval communications
Special aspects of aircraft communications;
Special aspect: of telero amunications,
Special aspects of space communications:
Technical qualification of service personnel using elsctronics;
The testing of clectronic componentss
Electric and rlectronic standards;
Quality testinc end marking of electronic components
International co-operation in standards for electronic componentes
International co-operation in electronics,
International arrangements on testing and specifications for elec=-
tronic equipment in various spheres of activity,

Legislative and governmental requlations on electronics.
Application of electronic components in automation

Industrial research and metrological reseagch
Relationship of industry, technology, commerce and servicss to
standardization and metrology in general
Rerenrch and metroloay, the need to be able to measure and provide
accurate measuring services
Mstrological requlations and legislation,
Economic values of metrology and standards in testing and product

control for quality and function.

Unification, simplification and specification in standards and in
the field of metrology.




H
Assistance to plennino end satatisticel service: Ly the use of metry
locicel techniques anc metraslacical concept:
The implementation of metriceation in industry, commerce, :.cience snd
technoloqy;

Social studies of relationships between industrial growth, metrology
and social progress

Nature and fields of metrolonical research and creation of primary

standards deduced for natural law;

Assistance and consultation on mesurement and testing problems to

industry and qovernment agencles:

Identification of type of metrolegical or testing services needed,
. Creation of a national, Brazilian pool of Mknow how" in the metrolo-

oical and testing fields

Metrological Asoi:stance in pilot p redgcts and ip industrial research
Co-operation with private and institutional research both in testing
and in metroloqy:

Assistance in certification marking or product quality assurance for
home consumption and export trade;
Lo-operation with international orqanizations in metrology and mate-
rial testing, quality control and statistics,
Library and docunention service for metroloay, product and material
testing and quality assurance and control;
Register of Testing and product control laboratories

. Rssessment of testing and metrological facilities.
Urgenizational plan for renional and national services in metrology
and material (product) testing
Formation of functional committess for collaboration between govern-

ment and private sectors.

E.L/Mus.




To: Lii- tor Geral cf INPH,
Frome ronund Layton Date=June 1971

HELQRANLD U Y

- - e o e

UBJECT ¢ CRGLLIZATION OF 4 PLANNING PRGGRANME

The siae of the country requires a relatively high
degrce of decenéralization. INPH hrs to be able to devote 't -
self to che needs ond interests of the metrologtical service of
Brazil as ¢ whoie., It should delegate the "routine repctitive
Sttuctions” to the state IPEks and concentratc in the work more
on the “non=rovutine situations?”.

Fror the point of view of the INPL, the state IPEks =
nust be capoblc oy indepenient action in themselvee and deal
with sorc cimpler ”non=-routine situations” before refering them
to the INPY which in many cases is a long distance away,

Certain specialization may he necessary at porticular
IPFls to mect local, specialized needs.

Thus, cock IPEM requircs its own incividualtity to match
the neede of the perticulor stote and should have some rcla -
tivel: indeopendant command of some of its basic functions.

whe INPH with 1ts IFEls must be both, centralized and
deecent=z/ized,

43 - resiit o of UNDP cnd ¥est German aitds, the activi -
tiee  of the THPE cnd of the IPEMs will be more diversified,

Tor the drciness of metrological *know how”, there tg

the necd 0 o cator the technical specialty and for the IPEM
direcicie 0 Yioher otaff of INPN and IPFlis there is the need
to master »ri-ciyies of administration and organization toge =
ther wizh ~ v easive teehnical Yknow=row”,

The=o i ihs need, that new techniques are always ins= -

tructed to at lcost twe people so that these people can work
I .2a7m8,. Thic step Improves morale and productivity besides
creallr v the siiuction where the newly leorned can be better
ebecr 7 througr collaboration and mu tual discussion, It also
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provides them with identity and goals. 411 IPEN and INPK stqff
should be capable to rotate to diffecrent types of work at short
intervals.,

In order to introduce to the public new techiniques of
measurements available at INPN and IPEMs, the space offered in
the Journal *Incdustria & Produtividade® should be used for no=
tices and regulotions. The journal contains a section ”"Docu =
merntagao ¢ Informag¢do” which is higly suitable for Jisseming =
tion of news items ohout the activities of the INPil anl itgs deg
legated IPEVg,

Organizationally, the INPK has to providc for planning,
organization, motivation, co-ordination and control and as a
result oj these activities the tasks of INPK vwill be effecti=-
vely accomplished.

Poor ornanization would result in a lot of waste motions
and in very cx..nsive overlap in work, It is necessary to in-
vestigate ti.is because an investigation will usually recveal
a surprising amcunt o/ Juplicrted efrort in almost all sections
of the work of INPY cnd its deleguted IPzlks,

By wproper division of lcbour, consistent delegation,md
clear cut job definition or duty stutemernts, the organization
Siphons off the routine dutics and nakes them the responsibi =
1ity of lowerr.tid positions., This Jrecs crecutives and espe-
cially the Dircoctor of INFI (or the dircetors of IPEMs)so that
they can devote nost oJ their energics to planning and pro -
granming the work of their sectiong and co=ordinating their efforts
with other functions of the metrological service as a whole,
Otherwise, coronsion ~nd diversification cannot procecd farther
than the orcaonization structure permits, and INPM has plans SJor
Jurther growt: ong diversijication which are being worked out.

Fropcrly conceived, the organization structure of INPI
and of its delegated IPENs will dvmand creative results Srom
creative people and will drain routine and repetitive work to
supporting positiors.

By establishing clear-cut accountability, it will pro=-
vide recognition for the professional and the specialist in
terms of thetr achlevements.,
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The organtzation of INPN nust at first tdenttfy the
work that muct be accomplished to attein the stated objectives,
it must also group this work in logically related and balanced
portions. Moo t,1t nmust define ond delegate responsability and
authority to carry certain works out in the state IPEMs, As g
final step, relationships hove to be established to facilitate
harmontous teamwork within the whole metrological services net
worke This con be echieved with assistance from UNIDO, from the
estern Gernony Aicd agreement, anc other national, bilateral
and tnternziiornal resources.

EL/KJS,



How to margge improvenents aad extension of services of INFPH

by Ydmund Luyton, UNIDC Standards fngineer

Introduction

There cre two ways to improve and extend weights and meg
sures secrvices. These ares
1) By increacing existing cctivities and promoting nerainal

activities;
2) Ry implexenting o small and JSirmly bused progranm into a
dynanic progre=w withk assured erjectiveness and long term sur =
vival in ¢ cortein critical urea by specialists. If possible,
training shewld rmbroce ws ony Weights & Negsures Organisa=
tions as poscilile provided the specialty applies to them.

The first roguirement of any progran is to identify po=-
tentianl vsers ond clicnte cnd to  wunderstand their needs., This
ls csxenticl 77 order to leterwine the ultimote size of the
program, :rews where cssi-tence is critically needed nnd the
types of corvices wlhick should be provided ot the outset, It
Is also neccosery to Jeternine the measwre to be taken to make
the progru. jousible o..d possible,

Feny of the dete recuired ore being corpiled by the Ins=-
tituto Srasilciro de Jdeografic e Hstutfistica (IBCR), by other
state and Jederol aviioritics and by eor Iuution of stutistical
data ond requests for - crvice received within the Jeights and
Measures 4dvinistration Yetwork, Thede d-ta are heiny amalyzed
arnd evaluated for plonning of extension of existing services
and for introducdhg new oo nices. The present staff should be
Jamtliarized with collecting of relevant data affecting the
i‘eights and leisures 4dninictration as a whole and be competent
to evaluate such deota which scrve as basis Jor central as well
as regional decision making,

Date to be provide” have to be more complete, more reli-
able, more pertfment and presented in a more efficient, timely
and co-ordinated manner,
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Hungp resoyrces development - QbJectipe and lool for progrgmme.

The developrent 0y hurmer. resources is both a najor objeg
tive ond 1 nearns of obtaining the objectives of the progranme.
In all troiniry it is nececssary to arrive at an undep =
standing oj husie Frinciples involved in the services and of

basic nceds rejuired Jrom the service,

dome general rogramae qutdelines
1) Staff scicction,

2) design o) cortent of training programnme,
3) @evisin, opportunities Jor advancement,
4) progranminr g staff incentives,

5) #zlecting suitable Sfirns (or entrepreneurs) for technicd
assistance in netrology, quality control and inspection practi
ces together ith on-cite verification of measuring means gmd

6) designing content of programmes for training and for techn}
cal assistance to industry, to privaete and public laboratories
including those of educationagl institutions.

Fhen denling wvith private industry it is necessary to
treat production, narkctinn, fincencial managenent, standardizg
tion in all spheres of managenment ., Personnel practices have
to be included together with legal requirements as well as
quality and function requirements which are based on me trology
and netrolopicnl inspection services,

In all cases, it is necessary to motivate personnel by
proper briering corcerning the objectives to be achieved,

The jolloving is the basic outline:

Follow coch boasic principle which is new, by demonstra =
tion tn acturl working conditions to obtain realistic operathg

expericnce or nt leoat reclistic approximation of the real in=
service conditiorg,

fow should treining Lrogrammes be organizeg?

In order that cackh new principle can be closely followed
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by actval cperating experience or (reclistic approxination of

operating expcrience) it is necessary to organizes

1) Fairly short training progranmes pfocused on upgrading the
capabilitics of the opcrating staff b, one or two steps at the
time, or by tcacking thenm Just one thing at the time with
sufficicent in-service trainings

2) Fairly long and continuous treining programmes which accen-—
tuate smull increments of knowledge or skill over a period
of a year or even several years, This is mainly designed Sfor
high quality training, under in-service conditions, with a

rrogramme of sewvinurs and treining workshops;

3) 4 prograrmec which is composed of case studies in going in -
austrial concerns or in operating incustrial laboratories, ing
pection or quality control services here the trainecs will be
ultimately expected to advise, to evalute and to nanage Ssuch =
Sittuations in prectice. 4his part is designed for supervisory
personnel and the higher echelons of the weights and measurc s
adniristraction, This can be instructed in treining workshops
or munaegement clinics,

The above (1,2 and 3) are meinly designed for personnel,
which is clrecdy performing useful work in the weights and meg.
sures administration or in other metrological services. For
new trainees, with little or no previous experience, normcl full
time or part tine courses should e arruenged in the METROLOGY
AND INSTRUKENT TECHI'CGLOGY COLLECE gs planned in the project -

proposal *Stavinrdization in Brazil”,

Identifying new opportunities for the application of metrologi

cal servicee

It ic wifficult tn identify neo oprortunitics Jor metro=

logical scrviczs where these cre most needed.,

In tris, it is necessury to effect *1inking®™. This meanes
that where more metrological services wre instelled, catering
fer a Jarger circle of industrial netivity, members of lesser

developed wecightsand mcasures adrinistrations should be assigp

ed for practice. Thus,they will the recognize tRei~ needs for
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metrology ir treir own proper areas on thely retvra from 4507
Y f .

proel T rodon,
The iricrchenge of personnel in rceirolonicel services
from well developed reas to lesserdevelopsd wrcus and vice

versae would greatly increase the efficiency ni tne rolding tQ
gethker ¢ ® the service. It would foster the so culled PAsprit
de corps”, so importeant in the succeec oj «ny service ond in
the wotivotion of its nenbers.

Then identifying opportunities Jor metrological services,
all availqble infornciion on industry, conmcrce cnd agricilture
and cupporting sernices should be obtecined rron federal agen =
cies (e.g. the Institite Brusileiro de foorrafi e Ectatfstl
ca = IBGE) und the strte ~nd regional cperecice (e.g. the Secre
tariat of the strte and the regioncl arencies a- the Sudene,
Sudam ctc),

It is necessary to discern the 1cuvcl o apeciolist: re-
ouired. Cne has 1o be ablc tc use highly spocialicd person s
effectively ¢o thesc are very coctly.

More attention hos tc le given (o resoarch in aprieul =
ture concerning mctrologicul needs and cspecinlly to the aaroe-
tindusirice which may have many unidenti ficd rreirolo fend piro -
blems., This applies especiully to the lcsscr incwstricliaed

regions.

Technic:d gscigtance
Yeochnical assistonce consiet chieyli o . ' tich
nicel Fnow=lhow, by the recetving country, to be ol o perform

tosks that ure ecxpoeted of them.

Tochnical i1ssistance for rioirlopteel sooators phen]lld -
SJocus on cuclity control fenetioncy roedlgn o 40 agnal ity
assurance {0l pith ita spzeific weoniire SR LSS B8 ilge
tance le wvery o eononsive,  wunlidy cosieo 0 0 5 iarint me-

trologicel Fitctton. ccolaical cohaielorocr gbae A »escrved to

criticel urces oith piga poiorite of crocin ool Pt
This meuy le Jifficndt as ¢t thr oten 7ia0 ¢ 1t wrledtn of

ereas ireeent thenmselves wshere tochioic A3l i.gv.oc. coonld be

giver orn « pricority hoeis, Oae should conce 7ii o tnose
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areas involving thc muxirmur. reward for the minimum tnput or
effort with r fererce “o tichrical knowledge, skills, and equip
ment., It is o tter to concerntpate on a few common aspect to
all iIrdustri.» Jlorn only orn one industry itn particular.Maerial
processing vnd netericl licndling are such general spheres which
occur in «ll rcnufacturin: and processing industries. So  do
safety and rublic health, In practically «11 industries,mate-
rial handlirg 7 motericl processing will be subject to some
metroloyical cor?rcl upon whick quality ond functional control

will depend, V¢ neced jor logal metrological services as  to
counting, ¢ wring and weighimg will also become apparent.
Adlways corccorrete of inportant bottleneck arcas us these

may solve not ~nly problcms in onc cector but ovrer a range of
sectors.,

To aciicve the right belance requires a brood understayg
ing of necds. Jhus, curocpe cre an important preliminary steps
Never allow too greet and too wide a dispersion of advisory =
efforts. Resist pressiure from interested groupsor even from
government circles, #Axploin the cose cnd concern reclistically
in terms of actucl and imicdiate future potentinlities of the
service ond within the objectives ol the Jeights and «casures
Administrotion.

(770 word "econowric” is used here in the wideat possible
significence thus:

1) rel o tir or eoncerned vith economics,

2) yincrei 11y sound or recconably profitables

3) waerloin the roduction of wealth,

4) ncecorsary in the promotion of prosperity;s

) takirg pluce without wastes

&) tolring iaro concideration theories of supply and

denand ).

The key rolde of cconomic investigation is:

to evolve,
to improve and
to adapt to changing neede,
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The also scorve to shorpen critical ond analyticel coapa-
bilities and provide and excellent training in:

neasuring,

watinating,

cross=cnecking,

and weighing the reltability of Sfing
ings.

These arc oll importont melitics by which staff can be
evaluated o *o the efficiency with which they carry out their
practica.l cotivity. Economic investigations, stimulate per -
formorce, [urnisk informotion, point to develovment possibili-
ties, tdentify bottlenechs, show ways and test means jor meet
ing particil r necde or overcoring particuler obstacles,

Eeoner ‘e investic tions ore veluable tools for cducat =
tng stajf by providirg o cloze approximation of vctual indus -
trial crpericnce and inasight into difficult-to-obtain informa=-
tion nocacd for wanagerial decisions.

In nll econcnic investigotions, there are clways two
broad ficlds to be handled-miterial rrocessing and materiol -
hendling. 411 these are cubjeet to measuring, estimating »
crosschecking and wecighing the relinbility oj findings.

Ecopomic Investigations and Anclyses ln relation to Felghts &
Megsures Service ard to Stendurdization

1) Crgani - tin- ond ancliuscs of hesic dato reletdng to indus =
try and incustricl grovthas for oc they concern the Jetghts
and idecsvres dduinistration onc related standaerdization tn the

present and in the forcseeakk future.

2) dnelyses o the effectivencss of ‘eights and Neasures exteg
ston of services progremmnes one their monitoring respectively,
checking their efficoey under service conditions.

3) Harket cnd other econonmic surveys to ascertain the need of
metrological 1lcpyislation espectially In prepacked merchandise,

4) Teckhno=econonic surveys of firms, institutional laboratori=
es (private or public) within o seefor of work,
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If evern the nirinun quelity of performance te to be
achieved, in.xp.rignccd staff must have close professional gut=-
dance and clcsc nroreasionel supervicior of sc..ior as well as
well as cubordinuie ctofj.

The rapidity with which new services carn be instituted
depends to o larpe meanure on the mmb-r of rrofessional rcsearch
advisors, or. proficicnt ond well treinedlocal pmfescionel  staff
ond on hoiw w1l the iactruction proaramie has beecn carried out.

Few oo roices should be designed in such a manier that they
become as coon ue possible ircome producing hoth for the Reights
and reasurc: 2rinch Orgenizotions vs well as jor the Institut o
Nacionrl de Fucnn ¢ todidas. Some serviccs will not immediatly
aencrate ircome but tredr velue to the scrvice is fundamcntal ,
and th. results of suck services may not be immedictly percep =
tible. Thia would arply to consuliing services and projcct pre
peratiorn in the ficld of pre=puckaging, in quality eontrol
assistance ~nd in setting un inspection SYstenss 41so a1l
assi~tance niven to cducationsel inatitutions or schemes will not

yicld immedicte incomc, 1f any incomc at «ll,

Oversecas training progranincs

Carcjfully selected treining needs ccn be provided by over,
seos training programs which nre erronged by various agencies
within the {rifed Lotions Pamily of Organizctions as well asg on
bilateral beosca. 4An eilakt wceks programne of traininag, based on
U8 vractico conte olont US & 4 000 which includes tuttion, books,
housing, FPo.rd and trancportotion to and jrom bLrazil, Sub-
sequent crwrocs e cost less ¢S about one quarter of the initid
Jee reprosois crninge s involved in setting up the progranme.

Cransrortericn also iccount for about 1/4 of costs, it
may be ~dnicntle to censider the possibility of bringing a team
of instructors ir jaculty members to Bragil. This would bene =

fit a lorger rupber o f troinecs at one time.

How cun prescnt training programmgs be improved?

1) There is o need to devise methods and criterie on how to evg

lucte cchicucients of trainees and how to devise incentives to
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stimulate t/c bcst porformance lcvel on the part of the stu
dents and thc instriciores,

2) It is neceas rr to rinc in ¢ lot of 1ncal case materieal and
prom te th. J&eucsion: ~otuvl in-service cascs for soluctions.

3) a casc siould e studied from ot leost two different types qf
criteriu,

This c.n be donc by twogroups presenting the scme ca s e
Sfrom tuo dijjoreat poirnte of view before an unbiased audience
presided L *'¢ inctructor. Juch arrongements would bring a
lot of int reot of 11 the perticipents and be of great cduca =
tional vrlue. ikie »ill rrovide a busis for absorbing what Is

to be lcornt wnder nost jeovourgble leorring conaitions.

4) Treoinces ~hould e thought officient ways of performing Sur-
7 T ! {

veys to vcoromic survey toehniquess  Gaticering information on
econonmics, . industricl operations, on markets and finence, on

how plnnte oporcte treir metrological, qunlity control and ins=-
prection scrvicces cte.

5) Traineces should be aware o) the methods of cnet cccounting
and of methods o rost wnalysis as pertnining to the wide scope
of the woights and measSures aduwinistration., 1hey should also le
awarc o) so called Malue unalysis” techkniques as applied to me-
trologicel cervices in the wide sense of the neaninn,

6) There ~honld be en Idverce list of all training proyremnes to
be offered « yerr Ghocad o that arrangencnts can be merle Jor
trainces nd instrictors vlike, both for trailrning to be e¢ffected
in Braril nd for itreisodog to be received overseas,

7) It ic «lsn neecssery to provide training programmes for a
nerrow scot o r. for ocemple, cnly oll the necessary information
on balanccse, i w0 rresoure pouges or on petrol station DURDS
etc, These cnurses croull he of short durction and in several
stages each zioae cuprenting the previous knowledge by a defi =
nite step. vers frercogse in knowledge or skill should be
accorpanied =y increcaed promotion opportunlities at the most
appropriate  ooment cepecially if followed by ¢ period of succeg

Full ewccriion of dutics,
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Lhe Hole of "niversity and other higrerp lreining gbrogd
Univer..it; training throad provides primerely background
in learning rocosccs ond wildling wup wbstract knowledge of -
basic technoiovics, Tig poldue of such trairing would be linit=

ed unless tic vntversitics concorned (or the related instity =

tions) con b incuced to create cpeciclly dezigned progranmes.,
CUCH PrO e s con e e highly velwuble Ssupplement to
loccl training Lrocranmes.s  Arrengemern ts should heve a continuous

Slow of stuienis Jor « periocd of obout five years or more,

)

¢

Using agvoiiiilc rusource

'

' Fatts cnd dcusures Administrotion (in  order to
strengthcen i+3 onmn oncrotion) chould scek the co=oprcration of
nrivate conseltentee, privete and public lahoratorites cnd lebo-
ratory ornd production staff in industry, commerce rnd agricul ty
re and in o onvosersices which op may only be remotely linked to
metrology. 1his monsure cox be nut into action ut once by ins-
tructinpy the eighis cnd lcosureo Branch Crganizations to
conduct u survcy with the assistinnce of the locul state secre =
tericts (cag. cormeree anc industry, cducation, finarce ete).
Compiling ruck o “directory”, will discover Iot of nationel
krow-how and core on Inporting technicerl ecrperte where these
arc airendy ir the couniry. FPreparations to survey private and
putlic Iakoretcrice ~re in arogresa.

In wsiry aveilahle resources, ans important agent in lisie
lng notional e o=hov 2i1] e the trade «n  industrial 1880CE =
tiona, B SR D ST £ sricil, co=oporation ol the Confederagao
Nacional ¢c¢ ir ntri ordof verious others Should be sought,
It is importent ¢ woalen int-rest in the notional mctrology -
syster in the {rad. ond i professtonal associctions s well as
in the Yiniotry or Plenning and Coordination, The INPY can be
an tmporti..t roctor in plenning the use of national resources
and know=ho1,

4 lerge womount o) teechnological brocessing ts directly
depcndent upon h:cic metrological services such as counting,meg
surinyg and weightng,

ds th complexity of the task of technical assistance
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will ifncrecsc, the 17cerntificetion and usc of all availeblc do-
mestic resources is on economic must.

Using aveilcble resourccs will contridbute 7o efficiency
and profitability oj undcertekino,

flow cun one¢ increase the cpnamlc impact ¢f a technical co-ope=
ration proJjcct,

The nmein prospect of ockicving more progress has to be
scught irn implemernting snall improvementes continuously vith adg
quate stoff ond inetruncenitrtion, This will cseure good parti
cipation of the staeff ond will also achicve the necessary motl
vation, Ftocol inprovement in the scrvice should be given ade -
quate puslicit: ord for this rcason oll bronck orgaenikations
should be crcouragcd to report arny improvemcnts in the service
or any cxt.nwion of thc service, Ihesc should then be promi -
nenili sontioned in oo staSf publicrtion. The steff publica-
tion shoulu 0o availoblz to o Irrge circle of uscrs of netro =
logical scrvices »no chowld be availabie to every federel and

state dJdeprrtiert dircctly or remotelr interested in metrology

and all tic cssrcivitea cervices, 411 tke trede associations
should be cirrulcted, The nced for giving the public an  adg
quate cop in the irformation vehicle (eop. Hul.ctim Infor =

metiv. ) carnot be overstressed, It is also importont that this
information vehicle be lhandled with professionel staff as to
editing and public relcetions sork as mell ws to adeguate tech=
nicel information services.

The extension cf scrvices will groduelly assume greater
intensity. +2is will result in a greater and wider programme =
for activities and services, Yhe dewunds ond strains will
Ilncrease, quite often, cisproportunately. f{orces to intensify
the efforts will hsve to be put into cction., The immediate
impact upon the comnunity will establish firmer foundations of
the service through a record of positive achievements of a
service to the public und to the nction. Muck  benefit will
then be derived jfrom relatively small actions spread sinulta -
ncously over the whole nationgl termilory,
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Linitgtion of tic prosont Level of affort

Lt 7 pery difficndt to reet progrommes effectively wnder

3

conditinns nv7ck izt in “eveloping countries., To meet even
the nininun regiirenints of the programme, the staff must have
an unusu:l combinction of profussional skills and professional

expericnce «s w2ll s good Judgement,

doweviir  the eaperience ans trcining oj staff, which {s
at present cnstelled,ic very uneven, JSome are cxceptionally well
qualified irn nll respocts, hilc others are only partially pre
pared for th. complex responsibilities they will be called yon
to shouldcr ond 1o undeprtoke.

llany oy the stojf vre youny which sounctimes ploces thenm
under a hondicep of lack wJeaxperience when  confronted with
extensive public relitirns op lealing with uncornmon service
conditions,

It io rmost {onortant thaot existing staff will !ive tine,
opportunity, motivoetion und Sinarcial sceurity (reletively Jree
Jrom personcl ¢s well us moterial rroblems) in order to Julfiil
the tasks on « fulltim: baeis.

Stofr is ot prescnt receeiving valuable treining in hosic
Tcgal metroloygy and netroloyical cdministration, They o1se hg-
ve to bte trained(at leest some of them) in costing, cost rrnolysis
accounting control, nmarket 2nalysis,ecmo-conaomic S8y cnid expe
ricnce in material rrocessing and naterial jiopdl Ing vith reje -
rence o cotrologicel sorvices.,

iravicion must be aade to make more sStuff avatlokble as
they urce necded,

Strff turnover slonld bh: reyeed “sjur as possible by provision
in the scroice of evch conditions as ure condiucine tu make people
reali. e th.?! thip are acrted, that they have reasonagble career
possibilitive wur! wcequete firancial rewards Jor their services,
Pride in go~. word o0 wotivation regoerding the needs of their
scrvices in tre crverell developnont plan of the nation should be
encouraged,

gome warninis
Stofs chould not he rut under pressure to rerform servie=
ces for vhick 7o oare not adeouate, This ean be elther because
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thelr nunhir ic linited or becayse they lack in tratning or eg
pertlence, Sucic actior wonld reenlt in deterioration of the
work and (» iscovraceront of rarticipants., The resulting cry
ticlsm ray 7u0 ricc o dispnointments and damage the progran
~me perrnnontly,

1) thouls be inforred tbout developments in all re -
gtons of th. service ns to content and scope and also about
happeniniys in their Steld which occur abroad. This will act ag
arn incentive, aos o stimulus to action by appeeling to their self
interest,

Bvery psycholonicel and ecducationcl device should be be
used to obteirn more irtensive c¢jfort from stoff in the execy =
tion of thoir duties. At cre should know what (cs  far as
possible accur tely) ie exnceted of him or her, by means of a
Job description or wuty stoitement, Institutional arrangement
should be s designed thet coch one SJeels part of the institue=
tion and will Jo its l.st to ensure adequate quality,continuity
and eficctive poerformonce of the services required by organiag
tion or ofjcred to the outside public,

Eng.Edinun L. ton October 1971

EL/iJS,



THE A41M3 A#D FUNCTIONS OF THE BRAZI-

LIa; NATIONVAL STANDARDS  LABORATORY

by Edmund Layton, UNIDO Standards Lngineer

INTRODUCIION

The nain functions of a National Standards Laboratory
are to ctrengthen and advunce science and technology and to
facilitcte their effective application for the public beneflt,
Sclentific and applied netrology are both an instrunment of
government and a primary resource for the scientific and tech
nological endeavours of the country. 4s metrology ( or the
science of measurements) enters into practically every scien=
tific and technologiccl activity. the National Standards La=
boratory makes many very important contributions to the body
of scientific cnd engincering know=-how. The most significant
tmpact of the hatioral Standards Laboratory liles in the fact
that it maintains the nutional measurement standards and prody
ces adeguate measurenent stenderds for the use of the public,
This facilitaties the advance of science and technology and
i1ts wise 1sec by the society. Under the word ”public”, pro =~
ducers and consumers arec meant.

THE PROLOTIIONS QF THE LADORATCRY

The dational Stendards Laboratory promotes:

1) Hore accurate, meaningful, compatible and reprods}
ble measurencnts cnd technl:el data for science
ann ¢noinecring;

2) Vere erfeciive use of applied science and techng
Joup bty lnvusiéry ond government;

3) Mo~e cquity in trade and commerce in a competi =
tine 1arict Jor consumers and sellers;

4) sore offective scientific test methods and measy
werer !  steondarde jor protecting the public from



hazards of health ana safety,

NAT!ON!é 4D IVTERNATIONA] LIVKS

It ts the National Stendards Laboratory’s constant
concern to improve the Sfundamentql basts of accuracy a nd
compatibility in Physical measurements based on the hiarchy of
standards represented by basic, deriveg and supplementaory wni ts
of measurement of the Systere Internacional d’Unitéés,the »STI
Systen”,

4nother main Junction of the Laboratory Is the main=-
tenance of links with the Bureaqy Internutional des Poids et
Mésures (BIF!) ang intercompare its national reference stan-
dards of neasvrements with the internationagl ones kept at
the Bureau., 4¢ the same tine, standards are kept compatible
with national stindards burequx op Llaboratories in other coupn
tries. i nrsigts greatly in promoting interchunge-abﬂiQ/
not only on g netional but also on ern internationgl scale,

Since moat applied "etrology con pe legal metrology,
the Laboratory nalirtains elo e relations with the Organizat i on
Internationale delhétrologie Legale (01XL),

THE JIAKCHY OF 31 4:04RDS

e L:bqutory is ¢lso responsible to gtve high
priority to iy the apex of the national neasurements (or the
nationnl refere.ce atandards) to the every day needs of tech
nical cnd scicitific neasurements vecuring throughout the
country ir science, technology, industry, commerce,edunation,
public realt’ ong safety, Thig is K ne by means of the

hiarchy of Standords in accordance with definite steps tn
accruracy. ite usuul hiarchy of Standurds consists of refe
rence, calibrntion, inspection and working Starndards, It

incorporates results of scieatific research in the metrolog Y
of products and services tonufactured in the country and assists
in pure and applied sclience, in improving the techniques of
investigations, of research, oy measurements qnd in testing.
The Lahoratory provides the superior sclentific and
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practical basis of measurements Srom which all other measure-
ments in science, technology, industry, conmerce, public heath
and safety are derived and con be linked to measurements under
taken internationcily cnd netionclly., FEach rnew advance in
basic measuring capccity ond copability is quickly taken over
by science ond tecinology and exploited for the benefit of the
courtry and in the international rficld. The progress of
development is directly linked to the progress at which the
National Standords Leboratery grows and inrroves,

PRECISE WIEAS [ n/Z.TS - 4 COLLULITY SERVICE

dpplications of precice measurements in science, tech
nology, industry, public health ond safety have increased so
much in the pnst years that it is essential to have a single
National Stordaords Laboratory to keep the national referen ce
standards of iecsurements in « rapidly developing countrylike
Brazil, It is also necessary that dpplied wetrology bra nch
laboratories are established, The stundards of neasurementsof
these laboratories heing tied and tracecble through the hiarchy
of stendards, directly, to the Taborctory lkeeping the ratio-
nal reference standords - the National Standards Laboratory.

As the nain measurement laboratory of the country,
the Nationel stonderds Laborotory is moving in two distinct
directions, These are:

1) = to improve the accurccy of measurements;

2) = to meke improved measuring standards and tech—
ninues availcble to those who need them.

APPLIED AN SCIZITIFIC L ETROLOGY

Basic resecrch to improve furdamental measurement. =
standards ma1 seem remote jrom the consumer. In actual fact,
this research is cssential to continued improvement of products,
of metrolopical quality control of services and of
researcir techricues used in science, technology, industry and

commerce., 4dn increasing amount of research results in sciencs,
in technology and in manufactured and oi‘her products owg thelir
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eristence in part to refinements in measuring techniques =—and
thus to applied and scicntific metroloygy in general. These
refinenents can only be moede possible by institutions 1ikethe
Nationel Sterdards Lalorctory or institutions with similar drs
in other countries. 7Trere is ¢ variety of programs cnd pro =
Jects designed to make available modern inmproved ' measuring
technolony,ihus, applied netrology assists to do work for sci-
ence, technology, indust*ry nnd in the lcst and not lecst for
the individual citizen.,

THE LABORATORY AS KEEPER Ci' STANDARDS OF wEASURELEN

]
i

The Vation 2 Stondards Laboratory is the foundation
of all rcasurererts urdertchen in practically c¢ll sectors of
the activitics of « country. The units of measurement of
phusical cquentitics in nost general use today, are those of
the Systgme Internationel des Uritées (the "SI” Systen) -  as
agreed amony nenkers of the Bureau Internotional des Poids et

¥4 47
Hesures sonc 17irme 40,

The interrelction of physicel units of the SI System
will be undorcotand fronm the enclosed table which shows the
relations’ip of unite wsed in mechanics to those of other php
s It
will be obvious tiat reference,calibration, inspection and

sical units. the table is enclosed as Appendix 1.From it

working starderds of «ll the listed units will have to be
kept by the Nationol Standards Laboratory.

A rore complete ontline of services planned is given
in the enclosed *List of proposed services of examinations and
areas of stenderdization® (Adppendix «).

CONCLUSION

The expansior of precisiorn neasurement needs in sci-
entdfle ard technologpicyl resecrch, in industry, commerce ,
education, public heclth and safety has grown out of all pro=-
portions. Brozil needs to meet this challenge with the utnmost
speed and efficiency using all available. resources.

Vith the Decree Law N? 240 of 28 February 1967, the

foundation of notiornal policies on metrology ond of c national
neasvrire (veights and reasures) service have been lcuid,

Por 1971
LJS,
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tais, suplementares e derivadas. Estas unidades estao definidas no
"Quadro Cera”. cdas Unidades de Medida", nreparado velo INSTITUTO NACIO
NAL DE PESOS E MEDIDAS e aprovado nelo Decreto n¢ 63 233, Ge 12-9-68

(Didrio Oficial de 16-10- -68).




1, SEAEQ€ZA:
aracter{stica quantitativa de um corpo, fendmeno ou proces-

2.

3,

so‘ffsico. Ex.i comprimento, tempo, magsa, temperatura

UNIDADE DE MEDIDA: =

Valor da grandeza f{sica tomado como base para a determina

gio quantitativa de grandezas da mesma espdie.
.8 - Unidade fundamental
Unidade cujo valor se determina independentemente dos
valores de outras unidades. Ex.: metro, candela

2.b - Unidade suglementar
ade adimensional que suplementa as unidades funda-
mentais na definigao das unidades derivadas.

2.¢ - Unidade derivada .
Unidade cujo valor se determina em fung@o dos valores
das unidades fundamentais. Ex.: metro por segundo

2.,d - S{mbolo da unidade de medida
Sinal convencional que designa a unidade de medida.
Ex.: m (metro), s (segundo)

2.e - Dimensao de uma unidade de medida
Nepresentagho aimbdlica e caracter{stica das unidades
de medida, mostrando sua interrelagao das unidades fup
damentais com as derivadas.

ISTEMA DE UNIDADES:

onjunto de unidades de medida que abrangem todos ou a maior

parte dos campos de medigAo.

3.2 - Sistema Internacional de Unidades (SI)
Sistema dé unidades de medide baseado em seis unidedes
fundamentais, adotado pelo Bureau Itternacional de Pe-
g0os e Medidas.

4. SEDIQIO:
eragao ou conjunto de operazSes, efetuada com o auxflio de

instrumentos, que visa determinar o valor numérico de uma
grandeza.
4.8 - Medicac ‘lireta
Quando se efetua com o auxflio de uma medida ou apare-
lho destinado a essa grandeza. Ex.: medigao da tempe-

ratura com o auxflio de um termSmetpro.

4.0 - gediﬁﬁo indireta .
uando o seu resultado se obtém a partir de medigoes di
retas de outras grandezas.

Ex.: medigao de resistividade de um condutor com base
nas medigoes de sua resist8ncia, do comprimento e
da drea da sua segao transversal,

vaow/ipp




INSTITUTO NACIONAL DE PESOS E MEDIDAS

Stetema Intermacional de Unidades (SI)

GRANDEZA DINENSXO
Unidadee Fundagmentate:
Comprimento L
Masaa M

Tempo T
Intensidade de

corrente I
Temperatura

termodinamieca 0

Intensidade lu
minosa J

Unidades Suplementarce (adimemsiomais):

Angulo plano -
Angulo eslido -

Untdadee Derivadas:

1. do_comprimento (geométricas)
)

UNIDADES (SI) SINBOLO

metro m
quilograma kg
segundo 8
ampére A
kelvin K
ecandela cd
radiano rad

esterorradiagno ar

Area L metro quadrado m?
Volume I metro cubico m
2, do comprimento, tempo e angulo plano (einemdtica)
Veloeidade LT-Z metro por segundo m/e
Aceleragao rr? metro por segundo
ao quadrado m/8
Velocidade angular T-Z radiano por eegun
do rad/e
Freqllencia s herts Hs
3. do comprimento, tempo ¢ maesa (dimamicas)
Forga LMr=° newton ]
Energia L2MT‘2 Joule J
Potencia réur3 vatt W
Presesao r~lur~? newton por metro 9
quadrado N/m
4. outras untidadee derivadas
Massa cspceffica ML~ quilograma por mg 3
tro cubtieo kg/m
Quantidade de ele
trietdade TI eoulomb ¢
Tenago elétrica riur=3r72 volt 14
Resisténcia elé - 2 5 -3
trica L “MT "I ohm
Capceitaneia t™3y"trtr? farad 4
Fluzo magnédtioco tiur~2rt veber %]
Indutineia réur2r2 henry ¥
Intenaidade de -1 .
eampo magnétieo L I ampere por metro A/m
Fluro luminoso J Lumen im
Lumirancia "% eandelc por me-

tro quadrado ed/m“



BRAZILIAN, ATI'NAL WEIGHTS AND LEASURES SERVICE “T'TWORKs DETAILED
LIST QF PROPOSED SERVICES OF EXANINATIONS AND OF AREAS OF STAN ~

DARDIZATION

I.MEQHANIQS

; L & AREA ~ TAX

(Meacurenent of lenzth and area used for trade)

1.11" gommercial measurcs of length maJde of metal, ggg_
wood or other approved material
1.12 Tapes woven & metallic and surycy tapes in common use
1.13 Length megsuring machines
. 1.13.1 Fabric Mecasuring Inztruments & Machines

1.13,2 gordage Measuring Inctrumente & Machiner

1,13,3 Timber Meaturing Inztruments & Machinces
1.13.4 Wire & Wirc Netting Mearuring Machines
1,13.5 Cable Mcaruring Machines

1.13,6 Miseellancous Meazuring Machines in Trade

1,14 Arca measuring ingtrumenta {c,g, for lcather)

1,14,1 Planimcters

1,14,2 Ieather Meazuring Inztruments

1,14,3 Misccllancouz Areca Mcacurling Inctruments
. d.1l2 gounting Machines

1.15.1 @ounting Machincs Used 1in Trade & Industry

1,15.2 Vending Machincs

446 Taximeters and othey Deadauring instruments used ip

motor vohicleg

' 4o2 TNRUSTRIAL AND SCIENTIFIC LENQTH METROLOOY

120 Maintenance of primary length standard |




1.20,1 Wavclength with line Ztandard comparator
1,20,2 Line standard with end ztandard comparator
1,20,3 Interferometry for length measurements
1.20,4 Lincar & circular dividing laboratory

1.20,5 Block (=1ip) gauge comparator - reference & cali-
bration

1,21 Engineerc' Limit Gauges

1,21,1 Plain cylindrilcalPlug & Ring Gauges

1.21;2 Plaln gap gauges, filxed & adjustable
1,21,3 Depth gauges

1.21.% Tapered plug & ring gauges

1,21,5 Profile gauges

1.21.6 Position gauges & receliver gauges

1.21.7 Serew Zauges

1,22 Engineers measuring tools and inctrungntg
1.22,1 External Micrometers & Micrometer Setting Gaugea
1,2272 Micrometer heads

1.,22,3 Intcrmal micrometers & stick micrometern
1,224 Depth nicrometers

1.,22,.5 Vernier callipers

1.22,6 Vernier height gauges

1,22,7 Surface plates

1.22,8 Toolmakers' flats & high precision nurface plates
1,22,9 Optical flats

1,22,10 Straightedges

1,22,11 Engincera! Lquares

1,22,12 Engincers' Preciaion levels

1,22,13 Engincers! parallels

1.22,14 Di1al gauges for llnear mcasurement
1.77.7% Dial test indicatorcs (lever type)
1,22,16 Fecler Gauges

1.22,17 Cast iron anglc plates & box angle platca




1.,22,18 Extensometers for proof stress detsrminations
1,22,19 Laboratory instruments
1,22,19,1 Vicat apparatus (cement)
1,22,19,2 Pensky Martens apparatus (petroleum)
1.,22,19,3 Penctration needles (bitumen)
1,22,19.4 Thickness gauges for rubber, plastics etc,
1.22,19,5 A1¢flow nozzles & petrol jets

1.23.1 Examination of jigl & fixtures
1,23,2 Examination of single point cutting tools
1.23,3 Examination of multipoint cutting tools
1,23.4 Examination of laboratory moulds & diss
1.23,41 Cement cube moulds
1,23,42 Cement guide moulds
1.23,43 Vicat moulds (for Vicat apparatus)
1.23,44 Rubber specimen cutters
1,23.45 Miscellaneous cutters & moulds
1,23,5 Measurement of components
1,23,6 Measurement of components for quality control
1,23,7 Asscssment for conformity to standards
1,23,8 Test siaves

3224, Testing of machine tools
1.24,]1 Gaometric tests

1,24.11 Flatness of beds & tables
1.24.12 straightness of Guideways
1,24,13 alignments (Parallelism,Squareness, etc)
1.24,14 Accuracy of lead screws
1.,24,15 Accuracy of gear drives
1.24.2 Pynamic (practical) tests
1.24,21 Performance tests
1.24.22 Deflaection tests

4225, Surface texture

1,25,1 Assessment of surface tsxture




1,25,2 Surface finish measuring Inztruments
1,25,3 Surfacc texture standards

1,26 Gears, 8plinec and Serrationg

1,26.1 Machine cnt gearz ~ Helleal & Stralght Spur
1.26,2 Bevel gears (machinc cut)

1.26,3 Gears for traction

1,264 Vorm Gearilng

1.26,5 Finc Pitch gears

1.26,6 Gearz for turbines & Silnllar Drives

1.26.7 Straicht-S1ided Splines & Serrationa

1.26.8 Special types of gears

1.20,9 Gear cutting tools

1.26.10 Gauges & masters fop gearings

1,27 Working Standards of Iength | Anglc

1.27.1 Linc ctandards & preeinlon linear scales

l.27,2 Surveying tapes-petroleun dlp tapes

1,27.3 Prccise levelling ctaffs

1.27.4 8lip (block) Gaugen - Inzpection & working grade
1.27.5 Length (¢nd) bars-block gauges above 100 mnm
1,27.6 Cylindrical plug standards

1,27.7 Cylindrical Rlng Standards

1.2 .8 Roller gauges

1.27.9 Stecel ball gauges

1,27.10 Combination anzlc gauges

1,27.11 Precinion Polygonz & Circular Scales

1.27 .12 Thread Measuring Accessorics

1.,27.13 Preccision Gratlcules, Stage Micrometcra
1.27.14 “gmvestometen Counting Chamger

1,27,15 Screw pltch rcference standards

1.27.1C Sinc bars & sinc tables

1,28 Precision Measuring Machilnez and Miocellanegus Méasu- |

ring cquipnment




1.28,1
1.28.2
1.28.3
1,28.4
1,.28.5

1,28,6
1.28.7
1.28.6
1,28.9

Iength Mecasuring Machines

Sercw Diametcr Mcasurlng Machilnes
Screw Plteh Measuring Machines
Precicion Projection Apparatus

Auto-Collinmators & Cptlcal Length Measuring Instru
ments
Dividing Hecads & Tables

Gear & Hob Meacurilnz Equipment
Englneers Comparators (external Measurcment)

Dianond Indenters for Mardness Testing Machilnes

1,28.10 Cryptometers (black & white)

1,28.11 Extensoncters

1,23.12 Wet Flln Thickness Gauge (whecl type)

1.28.13 Fincness of Grind Gauge

1.28.14 Taps & Dles

1,29 Fnpincering Deslgn Analysis §

1,29.1
1.29.2
1.29- 3

1,29.4
1,29.5
1.29.6

1297

1.29.¢

Drawing Practilcc

Gaucing & Inspection Practlce

Standards for Pref:rred Deailgn Sizes In Linecar &
Angular Dimension

Flte

(Standard) Toleranc:s -Dimensilons

(Standard) Toleranc:s - QGeometry
Maching Proccasasea, durfres finish,Effects of
Tool Geometry on Dinzension and Process Varlablllty

Principles of Intcrchangeable Manufacture

1.29.9 Qunality Assurancc ~nd @Gonformity With Standards

Teating

1.29.10 Production Eagilncering Mctrology

§ (Industrial Metrology Conculting Services)




;_:,2 Volume, Density & Flow

1,31 Exanination of volumetrie equipment
1.31.1 Measurcs of volume
1,31.2 laboratory Glassware
1,31.3 Fllling machines

1,31.4 Receptacles for the measurement of soliés, earth,
sand or ballast

1,31.5 Tanks and other receptaciles

1.2 "-termination of Densty of Liquids & Solids
1:32:1 Denst- of 1liquids
1,32,2 Density of solids

1,23 Examination of Hydrometers
1,33.1 Density hydrometer
1,33.2 Specific gravity hydrometers
1.33.3 Brix hydromecters (sugar industry)
1.33.4 Proof spirit hydrometers

1,24 Mcasurement of Flow of Liquids & Gased(calibration of
flow measuring devices)

1,34.1 Anemometers - (metereology)

1,34,2 Mechanical type meters
1,34,.3 nifferential type meters
1.34.4 variable aperture type meters
1.34.5 other flow measuring devices
1.34,6 Calibration of jets

1,35 Volumetric Metecrologigal Znstruments e.R-Rain gdauges
1,36 Determination of ship tonnage

TN Mean

1,41 Industrial Scales & Weighing Appliances




1,42 Commercial Balances

1,43 Precision Belances

1.44 Torsion i lances _

1,45 Specis

1.45,1 Moioture Balances

1 Pamoese Balances

1.45,2 “eotphel Balances
1.45.3 Gac “cnsity Balances
1.45,4 ¥Yara Balances

1,46 commercial Welrhts

1,47 Preclsion Weights

. 1,48 Mcasure of Grain

1,49 Weighing of Couponents

1.5 Time, Veloeilty, Rotational Speed, & Aggelemﬂgn

1:51 Time Interval
1.51.2 Precision’ .Clockn
1:51.2 Interval Tinc:c
1.51.3 Stopwatches
1,51.4 Chronograph Watches
. 1.51.5 Rating of "Time of Day" Watches
1.51.6 Marine & Surveying Chronometerps
1,52 Velocity & Rotational Speed

1.53 Acceleration

1.6 Force, Hardncss, Impact & Measurctients of Strength of Mate-
rials and Mechanical Testing of Structurcs (Partly With INT)

1:61 ‘erificetinn of Forcc Meazsuring Devices
1,61,1 Proving Rings & Load Measuring Rings
1.61.2 Proving Loops
1.61.% Ancler Boxes

1,614 Eicetrical Load Celln

1.6..5 Proving levers




1,61,6 Ioad Dynamonicters

1,61,7 Cablc Tenaion Mcters

1.61,8 Draw Bar Dynamonmcter

1,61.92 Cther Load Mcasuring Devilces

1,62 Verification of Material Testine Machlnes

1.62,1 Tension & Compression Testlng Machilnes

1,62,2 Universal Tceating Machines Below 30t Capacilty

1.62,3 Universal Tcotlng Machines Above 107 capacity
1,62,4 Torsion Testing Machines & Torque Wrenches
1.62,5 Tension Torque Testing Machlnes

. 1.62.6 Blaxial Testing Machines
1.62,7 Triaxial Tcoting Machines
1.62,8 Other Strocs Producing Machlnan (ces 30113)
1.62,9 Fatiguc Testing Machines

1,63 Verification of Haroncss Teotling Machines for Metals'

1:63,1 Vichers Hardness Testing Machines
1,63.2 Rockwel Hardncas Testing Machlnes
1.63.3 Brincll Hardness Tesbing Machines
1.63.4% Low Iead Hardness Testing Machines
1.63.5 Micro Hardness Tezting Machlnes
. 1.63,6 Other Types of Hardness Testing Machilnes
1,64 Hardncs Testing InStruments For Non-Metallic Materials

787"l :Dead-Welsht Rubber Hardness Tester

1.64,2 Rubber Drrometers
1.64,3 Hardness (softuese) Instruments For Plastles
1.64,4 Micro Hardness Tester For Pubber

1,65 Impact Tcotlng Machines For Metalsz And Mon-Mctalllc Materials

7,;74,1 Inpact Teoting Machines Forp Mctals (120D & Charpy)

1,65.2 Impact Testing Machines for Plastien
1,65,3 Falling~Pendulun-Type Machincs for Performilng Punc-

turc, Stiffnccs & Tearing Teots on Paper & Textlles

1.65.4 SpceialTypes of Machlnes




1,66 _other Testing Machines (Ductility, Foldine, etec)

1,66,1 Ductility Teasting Machine
1,66,2 Foldines & Bend Tester
1,66,3 Other Types of Testing Machlnes

1,67 Standard Hardness Blocks for Metal & Rubber

1,671 Brinell Standard Hardness Test Blocks

1,67.2 Rockwell Standard Hardness Test Blocks
1,67.3 Vickers Standard Hardness Test Blocka

1,67.4 I.R,H.(Rubber) Standard Hardness Test Blocks
1,67,5 Special Standard Hardness Test Blocks

1.07,6 Examination of Brinell & Vickers Microscopes

1,68 Testing of Liftlng Gear, Cranes & Holsts and Fagteners
1,68,1 Exanination of Lifting Gear Testing Equipment

1,68,20 proval of Patterns for Lifting Gear
1,08,21" Chailn
1.686,22 Wire Rope
1,68,23 Steel for Wire Rope
1,68,24 Tension of Wire For Rope
1,68,25 Torsion of Wire for Rope
1,68,26 Tension Teats on Fittings
1,68,27 Bond & Reverse Bend Tests on Wire
1,68, Teating Passenger & Goods Elevators
1,68,4 mTesting Cranes
1,68,5 Testing Hoists
1,68,6 Testing Fibre Rope & Cordage
1,68,7 Testing of Fasteners (Threaded, Riveted, Welded)
1,68,71 Threaded Fasteners '
1,68,72 Riveted Testencrs
1,68,73 Weided Joints
1,68.74 ether Types
1,68,8 Teating of Scaffolding

1,69 Testing of Springs, Eplces & Encrgy Absorbing Devices

1.69.1 Veri“ication of Spring Testers
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1.69.2 Calibration of Springy
1.69.3 Verification of Braking Power Testers
1.69.4 Verification of Energil Absorbing Devices
1,71 Dead Welght Testers
1,72 Precsure & Vacuum Gauges
1.72.1 Tezt Precsure Gauges
1.72,2 Compound Gauges
1,72.3 Oxyzen Gauges
1.72.4 Pressurc Veasel Tests
1,72.5 Vvacuun Gauges
. 1,72,6 Other Preasure Mcasuring Devices
1.73 Baroncters
1.73,1. MeTcury Baroneters
1.73.2 Aneroild Barometers
1.73.3. Manoncters, Barographs
, 1,73.4 Special Inztruments (cg nilero arometers)
1,74 Verification of Sphyencnanomete

1,75 Teating Fired & Unfired Presaurc Vesscls

2.1 ELECTRICAL STANDARLS D.C. .
. (to be completed later)
2,11 Standard Celils
2,12 Reaistors

2,13 Potential Dividers & Potentiometers
2.1 Bridees
2,15 Indicating & Recording Instruments
2.2 [ RIC STAN. S F
2.2. Transformers (Detalls to Be Cor: Yed Late™)
2.22 High Voltage (at later svage)

2.23 Indicating Instruments

2.23,1 A,C. Armncters
2.23.2 A,C, Voltucters
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2.23.3 A.C. Wattncters
2.22.4 Precquency Meters

2.23.5 Exanination of Test Equilpment

2.2 TE & PREQUENCY (d@twils to be coupleted later)

2.3. Frecquency

2,32 VWave Mctere
2.3 Counters & Time Interval Mcters
2.34 ImPcdance Mcazurements

2,4 INDUCTANCE & CAPACITANCE
2.41 Inductors

. 2.42 Capacitors

2.5 T METERS

2.51 Powcer Supply cl Meters Pattern Approval

2.52 Electricity Metcr Testing(for Blectricity Supply
Authoritics

2.%3 Exanination of Elcctriclty Mcter Tceting Equipment
2,6 TESTS ON ELECTRICAL APPLIANEER & ACCESS@ORIES (Ccrtification of
safety) (Sone Teotc With NACIONAL DE TECNOLO-

2,61 Tcats on Conducting & Insulating Matcerlials

2.52 Tcots on Elcetron Tubes & Scrl Conductors-Not
Reetificrs

. 2,03 Tertn on Power Rocetifilcers
2,64 Tents on Electronic & Telecomaunication Equipnent
2,65 Tcots on Electirical Machines-Industrial
2.66 Tuscts on Circuvit Switching & Rupturing Devicece
2,67 Teste on Climatilc & Durability Characteristice
2,68 Tcots on Electrical Machines-Donestic
2.69 Exanination of Various Testing Equipnent

2,7 MAGNETISM & MAGNETIC PROPERTIES OF MATERIALS

(Decails To Be Conpleted 3:ter)

2-71 Milzcellancous Magnctic Tests




2.1 Teuperature (Some items with INT)

3.11 Liquid-in-glanss Thermometry

5.12 Dlal Thermometers, Theimosraphs, Thermostats
3.12 Thermocouple Pyromectry

3.14 Optical Pyromectiy

3.15 Radlation Pyronctry

(€

. 1C Resilstance Thermometry

W\
—
~3

Thermal Expansion

=
[0 o]

Trermal Conductivity

B

W\

.19 Installation Checking
2.2 VISCOSITY & SURFACE TENSION
3.2, Calibration of Viscometers
3.22 Viscosities of Liquids
5.23 Surface Tensilon Deternination
2.3 HYQROMET Y
3.31 Psychroneter
3.32 Absorption Hysrometern

3.33 Hyzroncters Cor Low Dew=Points
4 T C S

4,1 Photonetry (Photometric Units & Standards in co-operation)

with INT-at later stage)
4,11 Units of luninous Intensity & Flux
4,12 Units of Lunilnance & Illunination
4,13 Photometric Standards
4,14 Calibration of Standard Fllament Lanps
4,15 Accurate Photometry of Discharge Iamps
4,10 Photoclectric Cells & Photometer
4,17 Lighting in Public Places & Factories
4,18 Lighting in Vchieles, Alreraft & Ships
of Materlals (at later stage)

4,21 Refractive Indices of Sollds & Liquilds
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4,32 PROPERTIES OF OPTICAL MATERIALS

hie2,1 Pelariuotiy & Colorinetry

4,23 Eyc Hygicne
4.23.1 . Welder's Glasses
4,23,2 Sun Glasses
4,23,3 . Protcective Devices for Eyes
4,24 Calibration of Optometric Eaquipnent
4,3 Optical Instruments & Components (at later stage)

4,31 Laboratory Measuring Instrunents
4,32 Camera Calibratlon (Photogrammetry)

2ACUSTICS (at later gtage)

-

2p 1 Testing of Acustical Equlpment

5.11 Sound Level Meters
5.12 Rar Protcctors

5.13 Hearing Aids

5,2 Physical Measurcment of Sound (at later stage)

5:21 Sound Pressure
5.22 Vibrations

6,CHEMICAL &% BIOLOGICAL STANDARDS

(at later st ge in co-operation with INT and other conpetent

organizations)

7L,AT@MIC & RADIATION STANDARDS

(at later stage 1n co=-operation with appropriatc laboratory)

B,REGISTER FOR PATTERN APPROVAL,
ASS@CIANTED LABORATORIES AND MANU-

FACTURERS AND AGENTS OF MEASURING
INSTRUMENT, ( at later stage)

8,1 R egister .f Approved patterre

8,2 Register of Mcasuring Instruncnt Manufacturers & Azents




8,3 Rezister
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of Approved Mctiology & Teating Iaboratoriecs

8,4 Reeister

of _Approved Commercial Labels and Trade Descriptlons

8.5 Renister

of Approved Corncreial Prepacking

Q. METRO

LOGY OF MEALTH HAZARD S, S AF E-

TY,ER

GONOMTICS ST AN -

DARDS

AND RELATED

( conplete service at later atage in co=operation

wih Sther conpetent authoritics)

2.1 Health Hazarde - (Mctrolozy of)

2.2 Safety Hazards = (Mctrology of)

9,21
9.22
9.23

g.27
2.28

9.29

Fire Hazards

Elcetrical Hazarda

Workchop Hazards

Haznrds Fron Chenieals

Hazerds in Aperation of “‘henieal Plant
Hazarda in “sing Radioactive Substances
Hazards In Using Irradiating Substances
Hazards in Transportation

Hazardz in Bullding & Civil Englneering Works

Pocnoales in Metrolopy

9.31
9.32
9.33

Erzononics of Instrunent Deaign
Ergononics of Instrument Controls

Ergononics of Metrolozy and Insrection

9.34 Anthroponetry

10LIBRA

RY, DOCUMENTATION TRAN SLATION

&P UBLICIT Y
10,1 Mctrelo ibrax

10,2 Metrulogy Decunentation Service

10,2 Metrelogy Publiclty & Publlc Relations




10,4 jletrols Publication Service

10,5 Salc & Dintribuil

C

n of Publicatlons

10,8 Trancintor

11, "ATONAL AND INT_E_RNATIOHAL LIATISON

( ecouplctn zerviece at later stage)

11.1 Tec'nical Co-operation wit State Weishts & Measuren

dreanitations

11,2 Teennicnl Co-cperatcion with Aszoclazfo Brasileira de NOo1mas

Teehnionn

— e . o

11,3 Tcehnier . Ceecperation with Inatituto Nacional de Tcenoloria
"ne_sinilar Orzanizacionn

o —— by

11,4 Tcehnics _ooepermtion with Brazlilian Authoritics

11,5 Techinieal Co-speration with QIML, IS0, IEC, and Other
Toreir and Intcrnational Organizatviong

11.6 Orcanization o Mectingr ud Confercneen

12 METROLOGY AND INSTRUMENT TECHN 0=

LOGY COLLEGE ( compleiec Serviec at later atage)

12,1 Ilcmentary Iczal Netiology School

e Mvaneed Tegal Mctrolony School

12 3 Fleueniary Induatrial Hetrology School

adustrial Meirolory School

12,5 Domlenl Tustrunent Tcchnology Schoul

12 6 licchaatood Ircerunent Tcchnology School

—— s

12.7 p_fetricnl Tretrurent Technology School

1 Inztrunent Tcehnolory Schoosl

12,0 Fefﬁiluﬁ&_nﬁkgltibu Cent

v —— e D e —————— . e —_—

12,10 Ixicoan) ang Czricspondence Courses

12,11 et nlomyv Adeinteiration School

——




- 16 -

13, QOJIMONSEBY_IQES-WOEKSHOPS,DES;QN
OFFICE AND LABORATORY ENGINE ERS'
NFF ICEA\NTMPLETE SERVICE AT LATER STAGE'

13,1 Mechanical and Instrunent Workshops

13,2 Electrical and Electronic Workshops

13,3 Glacsblowcrs % CST°C'L WARKSHOPS

13,4 Mechanical Design Office

13,5 Elcctrical and Electronic Decign JAffice

13,6 Laboratory Engincers Office

13,7.1 Mechanical Maintenance
13.0,2 Electrical Malntenance
13,6,3 Electronic Malntenance
13.6,4 Buildings and Furniture Malntenance
13.6.5 Fire Hazards Protection
13,6,6 Laboratory Rafety
13,.6.7 Cleaning Services
13,6,8 Plunbing Services
13,6,9 Alr Condltloning
13,7 Central Laboratory Stores
13,8 Laboratory Roceiving & Dispatch Qffice
13,9 Trangportation Qffilccr

4, COMPUTOR AND DATA PROCESSING

(conmplcte scrvice at later stage)

14,1 Conputor @Group

14,151 Prograuning

14,2,2 Conmputing and Date Processing

14,4 Techileal records and Regloter of Certifilcates
14,5 3tores and Qost Accounting

14,6 Financial Accounting
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L4E BRAZI LIAN NATIONAL STAND4RDS L4BORATORY FROJECT

®*The Furnctions of the Divisional and dectional lg=-
boratories”,

By Edmund lLayton, UNIDO Standards Engiieer attached
to the Brazilian National Institute of Yeights and
Weasures - Instituto Nactonal de Fesos e Hedidas -~
INPK in Rio de Janeiro,

LN TRODUCTION

The existing services of the INPH and its Network of
Branch Orgarzizations, Sttuated in 15 oyt of the 22 Statesﬁn!
lng the Federagted Republic of Bragil and exercising metrolo-
gical and weights and measures services {n 18 States, are
given in "Survey of Existing Weights and Measures Services -
June 1970” (Appendix 1), 4 "list of metrology sections” -
(dppendix 2), is enclosed which served as reference document
when breparing the large scale, long ternm project *Stan -
dardization in Brazil” to be presented at the most convenient
date to the Governing Council of UsN.D,P, after the Braszilian
Government’s request has been accepted and all formali ties
have been attended,

The Jollowing describes in broad outlines the provisions
which are planned to be taken in accordance with existing -
Brastlian legislation and what main Sfunctions are planned to
be assigned to divisional and sectional laboratories of the
Brazilian National Standards Laborg tory and to some Branch
dpplied Hetrology and Industrial Services Laboratortes to be
attached to existing Brench ‘eights and Keasures Organtsa-
tions situated in some Brazilian States,

de ITHE NECHANICS DIVISI ON L4BOR4 TORIES

These Laborctories will deal with Measurements encountsp
ed in commerce, in lndustry, in Scientific and applied angineer
ing metrology used by science and technology, in the Jields




.
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of length, arca, volume, anglc, flow, linear, mass! and angular

veloctity, accecleration, sinplc {ime mecsurements, Jjorce, hard

ness und pressure,

1.1 Laboratory of the conmer~cial length, arez and taximeter
section., These UNITS of measurements are used in all trunsag
tions in commerce were goods are sold on the basis of urit

price per metre, per square netre or per cubic metre or by
nultiples and submultiples of these mecsures. 4n important
part uj ¢ service to the consumer is the calibration of taxi-

meters and the approvel of ta.‘imeter patterns.

1.2 Lehoratory of the gection of scientific and industrigl
metrology of length ond agngle. This lobarctoryforns the basis
of all applied enrineering lzngth metrology. Besides contain

'. lng the basic determination of the staniard of length in terms
of the intcrn ticnally specified wecvelencths of electro-nagne
tic radicition of Fripton 86, it contains the staniards of re~

Jerence for c Jjitrgtion cervices of the reens and standards of
length neas . ronts kept by other ctarnderds, testing and metrg
logy laboic . lee ard by industry. It zlso includes a laborg

tory Jjor the cstebliskneat of » acodetic bese, so that precise

length weasur. .y 'wpos ond otker surveyrino instruments can be

verified. in ustricl conculting scruvices on lenath mctrology,

Jor the erivete cna public sector are inclucled.

Lo d Lhe lcheretlory of the section for volune, dengity and
Llow meusnr. "ents, "hic T chorctory hes been kept relatively
" large bccrwce o) in “mmernce importonce upon the netional ecg
nony. tewsrroncnts heve to ve teken of the volume,density and
Sflow of iivi i i reees cnd pattern apprevals nf flow and
other uwuie, i Jorices for most vericus fluids hove to be uvder
taken, i7c orboof this section ie of oreat val. ° to the pe-
troleun irdu=+ry in al!l its romifications.,

Led Tne ngso cection Igboratory contirols, the ctandard of
nass, dhis e o only tre meat important tandard for commer
ce, c& many irensceciions in husiness eare based on this unit,
b wlie nany Jder'ted units of the *SIZ - stem are linked to




4.

Lo SLLCTRTOTIY 4D JLICTRCIICS DIVISION LABCRATORI ES

I'lhiig moup of lehoratories handles the major part of
nalntenerce 1 1o ctrical cond electronic stondards and the
assoctiated ¢ ’il v tion work. 4n important technological aspect
of this Jivisicn’s iwork is the pottern epproval of instru =
ments vscd o crocsuring electricol power supplied to small
medium nrd larie consumers cnd the sofety testing of elec =
trical couipment used by industry end by indi~iduals in the
comrur i i,

2ol e lolovatory of the vlrect current electrical stan=
Ards c2ctic s wend extensively in scierce, basic and
cpplied elecotricu] rtechnology and is necessary for an accurate

e
calibrctiorn sarvice of rensvring instruments used in electro
technolncy 777 electronics,

& The .. ratery ofi the scetion for al ternating current
glectricagl stuidgrds ic used for nost of the important power
supply and distribution industry. A large pert of the work,
besides t2 sointenance of ctandurds and the colibration of
neasuring instrumcnts, is done on approval of patterns of

meaouring iLiciruiiinic for peryormence and public safety.

el Line cnd frequency section Jaboratory. In recent years

tire aiid frequency ascacurerents have risen to an importance
! <

never forzseen. Tho whole fundamentals of time measurements
arc strogly 11l itk Jrecsuency and these together form
the besis o mwry mocsurencots in telecornmunications, radio
crd tcoevisien,  Yevicctional gulidonce Jor ships at sea and
atreraft in I {0 bueccd upon accurate tinme and frequency
measurcr "ve. Jcturelly. witr the advent of the space age
and s, T 0T {hore uoagenurenents have Jurther risen in
importcnce,

od Intuziioc. ond cangniiance section T abora torj:,

-— el

Intactionce - ng copacitenee negurenents are important
Jor the detcirmin-*ion cf principel units used throughout eleg
trical mecs.rerenle,  Thzir opplication in the electrtcal and
electronric industrics rmeasurements cannot be overenphasized,
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2s2 Laboratory for tre section of pattern approval of elec=

iricity meters. Pattern approval and the calilration of eleg
tricity neters for other laboratories, for large electricity
supply authcrities and for the consumer plays an important
part in the activity of the Laboratory.

€26 Laborgtory of the section for tecting electrical uppli~
ances for safety. 4 special laboratory has been devoted to
testing the function and scfety of electrical apparatus and

appliances. This is not only a service offered to iniustry
but clso in the interest of public safety and consumer protegc
tion,

4 special small laboratory, jor the testing of nugnetic
properties hos been included in thic section.

ae HEAT UIVISION LABORATCRIES

This lchorxtory has been divided into two parts. One
for measurirg tempcocrature by any possible method and associated
physical units and cne for measuring the viscosity and density
of substances. I1hec necsurenert of temperature in sclence, in
dustry end tccinology ic of wutrost importance. Close liaison
will be naintiined with the Eicctricity Divisionse or t he
control oy srocerses cnd phenonena, accurate temperature stap
dards nust ‘e mointained for the whole temperature scale in
practical wrc, roinging frorm extrerme cold to ertreme heat.

Yany o !rols of products in technology, in agroindus triks
and in comnerce cre bosed on niscosity and density. These two
types of mecsurcrents contribute considerably to determina -
tions of product quallty and functional suitability, for ex=-
ample: of mireral ornd vegetable oils for the most varied
applications.

4o OPTICS DIVISICN LABOR4TORY

The vaboratory for optics will be concerned wlth the
meintenance of the photometric and colorimetric standerds, It
will also investigate the suitebility of cquipment used for
the protection of sight and will generally assist in develop=
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ping standards for suiteble tllumination, eyesight protection,
and the calibration of optical instruments used in tndustry,

8clence and tecknology. wquipment used by opticians will by
calibrated and approved.

dal Acystics Jivision igboratory. The number of acustical
instruments used tu the community is steadily increasing and
SJacilities ruct de brovided for the constructions of an anscholc
chamber for the testing of ccustical instruments and for metrg
logical res:orzh in acuctics in general, GStindards of noise
tolerance . ill be investigated and g calibration service and

pattern approval of hearing aids and noise measuring equipment
will be cet un.

dds Horksiors The nature of the work of the laboratory
Such that i+

is
s impossible to buy all esuipment ready made,

Existing equipment has to be maintained by highly skitlled per
sonnel and special coulpment has to be produced to cater for
the demands of « National Standards Laboratory.

CONCLUSION

4 detailed 1list of planned services and of units for
which standerds have to be established is enclosed as Amperdix 3,
The areas of the various laboratories and some enviro =

mental specifications have been compiled and are attached as
Append i~ 4,

JUNE 1971

EBL/MJS,




MINISTERIO DA INDOSTRIA E DO COMERCIO
INSTITUTO NACIONAL DE PESOS E MEDIDAS

Praca Maud,?7

Rio de Janelro - GB =-Brasil

SURVEY OF EXISTING WEIGHTS AND MEASURES SERVICES-JUNE 1970

which arc at prescnt avallable 1n the Braz;lian National Inatitute
of Wiights and Measurcs - Instltuto Naclonal de Pesos c Medldas
(INPM) 1n Rio de Janelro and in sone Branch Institutes of Welghts
and Measures-Institutos de Pesos ¢ Medidas - (IPEM), established
in 15 out of 22 states of Brazll,

1, MECHANICS

1.1 Commercial length and arca - ta.xir;letcrs

1.11 Commerclal measures of length made of metal, hard
wood or other approved naterilal

1,12 Tapes woven or netalllic and survey tapes 1n common
usc

1.16 Taxincters and other measuring devices used in no-
tor vehilcles,

1,2 ~ Induatrial and sclentific length netrolony

(Services in process of installation only at the INPM).

1.21 Engineers Linlt gauges

1..1.1 Plain cylindrical plug and ring gauges
1.,27,2 Plein gzap cages, flxed and adjustable

1..22 Engincers measuring tocls and inatruaents

1,22.1 External Microneters and nleromncter sctting
ceuges (up to 400 mm at presant)

1,22.5 Vernler calllpers

1,22,6 Vernicer helght geuges

1,22.14 Dial gauges for linear necasurenents

1,22,15 Dlal test indlcators

(National standards speciflcatlons for the above



1,4 MASS
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listed Instruments are belng worked aut and sone of
then have reached the fingl draft stage, The INPM 1s

authorized under law to pas3 thenm as nandatory stan »

dards after the period of public review has clapsed,)
L2 = Volume, Density and flow

1,21 Exanlnation of volunetric cquipnent

1,31,1 Measures of volumq

1,31.2 Laboratory zlassware (some items at INPM on-

- ly)

1,32 Exanlnation of denslty of 1liquids and solids
1.32,1 Density of 1liqulds (1imited range at INPM

and somne IPEMB )

1,22 Exaninatlon of hydrometers (11initeq range at
INPM and at some IPEMS)

1.21.4 Receptacles for the measurenent of solids ,

earth, sand and balast (at some IPEMs)

1.31 5 Tanks ancd other receptacles (at INPM)

1,24 Measurement of flow of ligquids and zases (call-

bration of flow neasuring devicen)

1,34,2 Mechanical type neters

(This service Inecludes verification of pe-
trol statilon punp output and dorestiec and
Industrial water ncter verification, Dones-
tic water mcter verification service 1s
about to be introduced in Sore IPENe _while pe
trol atation pump output, as neasured by ca-
paclty contalners, 1s cxecuted in practical-

1y all branch Institutes),.

1,41 Industrial scales and welghling appliances
(This service avallable at INPM and nost IPEMs

)

Includes road and rellway welghbridpes using spe
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clal mobile equlpment, It also Includes the verifica-
tion of welghing appliances used in prepacking mepy ==~

chandisc)

1,42 Commercial balances

1,43 Precisioq Balances

1,46 commercial welghts

1,47 Preeigion welghts

1,49 Weighing of components

(In view ~- the volune of work in this section,fux
ther service listing subdivision Wlll be carried
out later. Services wvailable at a1] IPEMS, )

1,7 PRESSURE

1.72 Preassure and vacuur_gauges

1.72.1 Teatl anad other clascas ~f TTOSEYTI eeyeR
l,72,2 Compound'@auges
1,72.5 Vacuun gauges

1,74 Verification of aphygrionanometers.,

The scrvices are avallable at INPM and appropriate_
3tandard speciflcatlion have been drafted 1in preparas-
tion for publie review, They will be Introduced shor-

1y 1n sonc of the IPEM3 when cquipment purchascs

Wwilll be completed,

2= _ELFCTRICITY AND MAGNETISM

2,1 Electrical standards D.C,

(At INPM only, in inatallation stage )
2,11 Standard Cells

2,12 Reaslstors

2,13 Potential dlviders and potentiometers
2,15 Indicating and recording instruments

(This service needs to be Subdivided further,

At preaent, D,C, Wattmeters can be vorified)

.




2.2 Electrical standards at power frequency
(At INPM only. in inctallntion stace)

2,23, 1 A,C. Amncters

2.23.2 A,C, Voltmeters

2,5 Elcetricity retors

2,51 Power Supply clectricity ncter-pattern approval

( At INPM, only, This zervice 13 well established and
works according to an INPM mandatory_ctandard zpecl -
flecatlon, Single phase and thrce.phase rneters  can
be teasted, Brazil has a condlderable horie Industry ,
bt to catisrly demand, lmport? also a conziderable nun
ber of neters from abroad)

2,52 Elcctriclty ricter teating for.clectr;city 2upply au -

thooi~wwe | This corviee 1o alao availablolin states
of Bahin and, in the initlal stage, in Guanabara ),

2,22 Exanination or clectriclty neter teating equipnent

(At TV only, in 1rotallation ataze)
2 HEAT
2:1 Teuporature

3.11 Liquid-in-rlasg thernouctry

(This cervice ir available at the INPM and at so-
nc other ZPEMz. It nceds to be further subdividcd
to couprise clinleal thermoncters and apccify va-

riouz other fommzs. liquld~ in~-plass thermonetera, )

/JFP,
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INSTITUTO NACIONAL DE PESOS E MEDIDAS AND BRANCH IPEMo
Survey of Exicting zervices related to the Welghts and Measures

Adninistration - Junc 1970

8, herir

ter for pattern approval, azsoclated laboratories and mae

nufactures and amente of neazuring instrunentaz,

8.1 Reclster of approved patterns
(nt INIM - mtralized; for conplete function, nceds csta-
blichuent of nore extensive laboratory facilitics)
8,2 herlater of neasuring lnstrument manufacturers and agentg
(In procrczc of belng establiched under recent lerlslation)
8,4 hepister of approved commerclal labels and trade deacrip-
sicn
(In procrect of being eztablished under recent leglelation)
8,5 Rezloter of approved conmercial prepackilns

(In prosrece of belng cotabliched under recent leglzlation)

10, Library, Docuncntation, tranclation and publicity

10,1 Mctrolony library.

{Mhe = "7 1ibrary needs bullding up but has basic mate =
rial on chelves, Some other IPEMs have formed "library
nuclei" e,, SXo Paulo IPEM)

Mctrolonoy docunentatlon cervice

INPM held recently a Mctrology Documentatlon Exhibition
at the Rio de Janciro National Library and prepared for
this purpoce a detalled 1ist of available docunentg and
bibliographical references (Lrazililian and forelen,aval-
lable 1n Brazll), The library lacks nany standard refe=-
rencec,

Mctrolocy publlcation service

(INPM haz anple duplliciting facllitles and an asreement :

for printinc publications with Government Printer)



10.5 Salec and dilstribution of publications

(This 1z handleC at present by the W "7 TAbiary and cer
tailn offlclal publicatlons ralating to the welrnts and
rmeasures cervice are avallable at all IPEMsz),

10,6 Tranclator

(Is avallable at INPM on a part-time basis. A number of
staff neubers can read forelgn publications and some can
speak well forelgn languages),

1l. National and international lialson

11.1 Tcchnlcal co-operation with State Weights and Measures

Orcanlzations

(A Co-ordination scction 1z at present cestabliched at
INPM whilch cexecutes also sonme statistical service on
perfornance and finance of IPEMs),

11,2 Tcchnlcal co=-operation wlth Assoclaco Brasileira de

Norimas Technleas

(Sone ziaff nenbers arc also menbers of ABNT technical
commiltees, but needs to be greatly enlarred. There 1o
no speclal sectlon for thils work and all communication
2 vla the Offlce of the INPM Dircctor).
11,2 Technical co-operation with the Instituto Naclonal de

Teenolonls and glnilar orpanizations,

;;,4 Technical Co=operatlon wlith Brazilian Authorities

11,5 Techrical Co=operation wlth OIML, ISO, IEC and other

forecicsn and internatlonal ormanizatilons,

(Concernlng 11.3, 11.4 and 11.5, al)” comunications are
made Shrouch the 0fflice of the INPM Dircctor. The co =
operation with CIML, IS and IEC nceds to be .veatly
enlarsed because all ztandard specification work, rela-
ted to weasures and measuring instruments 1z, under exls
clnr law, the competence of INPM and 1to crecutinge not-

work of state welghtz and measures organilzations)




12 Metrolory and Inctrunent technolomy colleme

12,1 Flenentary Lemnl metrolony school is held at INPM and so=-
rne IPEMz
12,3 Elcnentary Industrial Metrolopy School

(sonc preparation 18 belng nade for courses In elemen -
tary lencth netrology and prescure gauge verification)

13, Common cervices - workchops, dezilcn offilce and laboratory cn-

cineers' office

13,1 Mcechanical and instrument workshop

(Practically all IPEMs have some workzhop facilitles, The
INTM workchep 1o cmall, but hao experlenced tradesmnen in-
cluding an electrician on the ctaff, The head of the work
s8hop 15 also responsible for all INPM naintenance and
tranaportation)

13,4 Mcchanical desicn office

(INPM and IPEM €0 Paulo have a small drawing office)
13,7 Central laboratory store

13,8 Laboratory Recelving and Dispatch office

(These sections operate for all the atate nctwork at INPM
as the central distributing authority for equipnent and
supplics)

14 Computor and data proceszing

There arc 2mall and modern desk calculating nmachines avai-
lable for accounting and technical computationsz, 1In the beglnning,
co=operative arrancements can be made for computor time with Brazi=-

lian federal authoritic: having spare computor time avallable,

/JIFP,



PLANNING THE INSTITURN NACI S38 D 1PN )

Lista dac scofics metroldpican - Llst of metrology zections
LHECHANICS

1,1,Commercial length, arca and taximeters

1,2 Induztrial ang selentific Iength Metrolopny (Engineering Metr%
logy

1.3 Volume, Denzity and Flow
1,4 Mano
1,5 Tinme, Velceilty, Rotational Speed and Acceleration

1,6 Forcc, Hardnessz, Impact and Mcchanieal Teating of Materials &
Structures

1.7 Prescure
® “ELECTRICITYELECTRONICSE® MAGNETISNM
2.1. Elcctrical Standards - D.C.
2,2 Elcctrical Standards at Power Frequency
2,3 Tima and Froquaoncy
2.4 Inductancc and Capacitance
2.5 Elcetricity Mctcrs
2.6 Tertz on Elcctrical Appllances and Acceraoriles
2.7 Magneticm & Magnetlic Properticc 9f Materials
3. HEAT
3.1 Temperature
. 3.2 Vizcozity and Surface Tenzion
3.3 Hygrometry
booPTICS ‘AT LATER STAGE)
4,1 Photometry
b~2  Optlcal Propertic:z of Materialsz
4.3 optical Inctrument:s and Componcnta
5 ACUSTICS (AL LATER STAGE)
5.1 Tectine of Acuctical Equipment
5.2 Physilcal Measurement of Sound

6. CHEMICALEB ‘LOGICAL STANDARDS

(at later stase)




T. ATOMIC & RADIATION STANDARDS . .
(at later stage 1In co-operation with competent organizations)

8, REOGISTER FOR_PATTERN ArPLAVAL, ASSOCTATLD LABORATORIES AND

MANUFACTYRERS OR AGENTS OF MEASURING INSTRQMENTS (Couplete
tervice at later atage)

8.1 Reginter of Approved Patterns

8.2 Register of Measurling Instrunent Manufacturers or Agents

8.3 Register of Approved Mctrolozy and Teating Laboratories

8.4 Register of Approved Commerclal Labels and Trade Descriptions

8.5 Register of Approved Commerclal Prepackaging

9. METROLOGY OF HEALTH HAZARDS, SAFETY, ERGONOMICS AND RELATED
STANDARDS _ (Complete service at later stage)

9.1 Health Hazards (Metrology of)
9.2 Safety Hazarda ( Metrology of)
9.3 Ergononic3 in Metrology

10, LIBRAFY, DOCUMENTATION, PUBLICITY AND TRANSL%E}ONS . )
at later stage

{f*rplete service
10,1 Metr-lory Library

10.2 Metrolocy Docunentation Service

10,3 Metrology Publicity&Public Relatilons
10. 4 Mgtrology Publlicatlion Scrvice _
10,5 Sale and Distributlon of Publications

10.6 Translator

11, NATIONAL AND INTERNATIONAL LIAISON (Complete scrvice at
later stage)

11.1 Technical Co-operatlon with State Weights & Measures Orpa-
nizations

11.2 Technical Co-operation with Assoclac¢#o Brasilelra de Normas
Tecnlcas

11.3 Technic+~ Co-operation with Inatilituto Nacional de Tecnolo-
gla and olnllar Organizatilons in Brazil

11.4 Technical Co-operatlon with Brazillan Authorities

11.5 Technlcal Co-operation with OIML,ISO,IEC, and other Foreilgn
and International Orcanizations

11.6 Organization of Mectings and Confercnces




12, METROLOGY AND INSTRUMENT TECHNQLQQY COLLEGE
(Complete service at later atace)

12,1 Eleunentary Legael Metrology School

12,2 Advanced Iegal Metrology School

12,3 Elementary Industrial Metrology School

12,4 Advanced Industrial Metrolozy School

12,5 Physical Instrument Technology

12,6 Mechanical Instrument Technology

12,7 Electrical Tnstrument Technology

12,8 Electronie Instrument Technology

12,9 Metrology Educatlon Centre

12,10 External and Correspondence Courses
12,11 Metrology Administratlon School
12,12 Metrology Muser™

12,13 College Library

2. COMMON SERVICES - WORKSHOPS, DESIGN OFFICES AND LABORATORY

ENGINEERS OFFICE (Complete Service at later stage)

13.1 Mechanical and Inftrument Workshops
13.2 Electrical and Electronic Worksohops
13.3 Glassblowers and Optlcal Workshopa
13.4 Mechanlcel Deslegn Offilce
" 13.5 Electrical and Electronle Decien Office
13.6 Laboratory Englnecers Offilce
13.7 Central laboratory Stores 7
13.8 Laboratory Recelving and Dispatch Office
13,9 Transportation Officer

14, cCcMP SR AND _DATA PROCESSING (Complete service at latez )
stage

14,1 Computor droup
14,2 Metrolory Statistlcs Group
14,3 Computor Programs Library

14.4 Technicel records and Reglster of Certifilcates
14,5 Stores and Cost Accounting '
14.C Financial Accountling




BRATZLI, CATTCWAL WEIGHTS AND MEASURES SERVICE *TTWORK= DETAILED
LIS QF PROPCSED SERVICES OF EXAMINATIONS AND QF AREAS OF STAN =
DARDIZATION

L.MECHANICS

1.1 COMMERCIAL LENGTH & AREA - TAXIMETERS

(Mcacurement of lengzth and area used for trade)

1,117 gommercial measurcs of length rade of metal, hgrd
wood or other approved matcrial
1.12 Tapez woven or metallie and survey tape3 1ln common usge

1.13 Length measuring machines
" 1.13.1 Fabric Measuring Inztruments & Machines

1.13,2 gordage Measuring Instruments & Machines
1,13.3 Timber Meacuring Inctruments & Machlneo
1,134 wWire & wWirc Netting Mcaruring Machines
1,13.,5 Cable Mcaguring Machlnes

1.13.6 N1sacllancous Meazuring Machines in Trade

1,14 Arca measurlns ingtruments (c.z, for lcather)

1,14.1 Planimcters

1,14,2 reather Mecarurlng Inztruments

1,14,.3 Miscecllancous Arca Mcazuring Inoctruments
1,15 Counting Machines

1.15.1 Counting Machines Used in Trade & Industry
1.15.2 vending Machines

1,16 Taximetcrs and other measzuring instruments used 1ln

motor wvohiclen

1.2 _TNDUSTRIAL AND SCIENTIFIC LENOTH METROLOGY

1,20 Maintenance of primary length gtandard




1,20,1 Wavclength with 1linc ztandard comparator
1,20,2 Line standard with cnd ztandard comparator
1.20,3 Interferometry for length measurements
1.20.4 Lincar & circular dividing laboratory

1.20,5 Block (clip) gauge comparator - reference & cali-
bration

1,21 Enginecrc' Limit Gauges

1,21,1 Plain cylindricalPlug & Ring Gauges
1.21.2 Plaln gap gaugen, filxed & adjustable
1.21.3 Depth gaugen

1,21.4 Tapercd plug & ring gauges

1.21.5 Profile gauges

1.21,6 Position gauges & recelver gauges
1.21,7 Screw gaugecs

1,22 Engincers mcazuring tools and ingtruments
1,22,1 External Micrometers & Micrometer Setting Gauges
1,222 Micrometer heads

1,22,3 Internal nmicrometerz & ztick mlerometers
1,224 Depth milcrometers

1,22,.5 Vernicr callipere

1,22,6 Vernler hcight gauges

1,22,7 Surface plates

1.22,8 Toolmakers' flats & high preeicilon aurface plates
1.22,9 Optical flatc

1.22,10 Straightcdgen

1.,22,11 Engincers!' cquares

1.22,12 Engincers' Preelsion levels

1,22,13 Engincer:s' parallels

1.22,14 Dial gauges for linear mcasurement
1.77,75 Dial tect indicatores (lever type)

1,22,16 Fceler Gauges
1,22,17 Cast irun anglc platcz & box angle platec




1.,22,18 Extensometers for proof stress determinations
1.22,19 Laboratory :nstruments
1.22,19.1 vicat apparatus (cement)
1.22,19,2 Pensky Martens apparatus (petroleum)
1422,19.3 Per-iration needles (bitumen)

1.22,19.4 Thickness gauges for rubber, plastics ete,

1.22,19.5 Airfiov nozzles & petrol jets

da23. Jigs & fixtures ~cutting tools & componsnts

1,23.1 Examination of jigs & fixtures
1.,23,2 Examination of single point cutting tools
1.23,3 Examination of multipoint cutting tools
1,23.,4 BExamination of laboratory moulds & dies
1.23,41 cement cube moulds
1.23,42 cement guide moulds
1.23,43 Vicat moulds (for Vicat apparatus)
1.23.44 Rubber spacimen cutters
1423.45 Miscellaneous cutters & moulds
1,23,5 Measurement of compohents
1,23,6 Measurement of components for quality control
1,23,7 Assossment for conformity to standards
1,23,8 Test sieves

1224. Tes £ machine [

1.24,1 Geometric tests
1.24.11 Flatness of beds & tables
1.24,12 straightness of Guideways
1.24.13 Alignments (Paralleliam,ﬂqnarcmn, ete)
1.24.14 Accuracy of lead screws
1.24,15 Accuracy of gear drives

1.24,2 Dynamic (practical) tests
1.24,21 Performance tests
1.24,22 peflaction tests

4a23. Surface texture

1,25.1 Assessmunt of surface texture




1,25,2 Surface finiah measuring inztruments
1,25,3 Surface texture standards

1,26 Qears, 8plinez and Serrations

1,26.1 Machine ceut gears - Helical & Straight Spur

1.26.,2 Bevel gears (machinc cut)
1,26,3 Gears for traction
1,26,4 Worn Gearing
1,26,5 Finc Pitch gears
1,26,6 Gears for turbines & similar Drives
1,26,7 Stralcht-Sided Splines & Serrations
1.26.8 Spcelal typer of gears
. 1,26,9 Gear cutting tools

1,26,10 Gnruges & masters for gearings

1,27 Werking Standards of ILength ;. Angle

1.27.1 Line ztandards & preciczion linear 3cales
1.27.2 Surveying tapes-petroleun dlp tapes
1,27.3 Prcelsc levelling staffs
1,27.4 Slip (block) Gauges = Inzpection & working zrade
1.27.5 Length (cnd) barz-block gauges above 100 mm
1.27,6 Cylindrical plug standards

. 1.27.7 Cylindrieal Ring Standards
1,27,.8 Rollcr gauges
1,27,9 Stecl ball gauges
1,27.10 Combination anglc gauges
1.,27.11 Precislon Polygons & Circular Scales
1,27,12 Threcad Measuring Accescorices
1,27.13 Prccilsion Graticules, Stage Milcrometcire
1.27.14 “sgmvevtometer Counting Chamger
1,27.15 Screw pltch refercnce standards

1.27,10 8inc hars & clne tablen

1,28 Precision Measuring Machlnes and Migcellaneoup Méasu-
ring caulpnent




1.,28.1 Iength Measuring Machines

1,28,2 Scrcw Diameter Measuring Machines
1.28.3% Screw Pitch Measuring Machlnes
1.28.4 Precision Projection Apparatus

1,28.5 Auto~Collimators & Optical Length Measuring Instru
ments
1,28,6 Dividing Heads & Tablea

1.28.7 Gear & Hob Measurinz Equipment

1.28.8 Enginecrs Comparators (external Measurcment )
1.28.9 Dlamond Indenters for Mardness Testing Machines
1,28,10 Cryptometers (black & white)

1,28,11 Extenaoneters

1.28,12 Wet Film Thickness Gauge (wheel type)

1.28,13 wincness of Grind Gauge

1.28.14 Taps & Dien

1,29 Engincering Design Analysis §

1.29,1 Drawlng Practicc

1.29.2 Gauging & Inspectlon Practlce

1,29.3 Standards for Prefsrred Deslgn Sizes In Linear &
Angular Dimension

1.29.4 Fito

1,29.5 (Standard) Toleranc:s -Dimensions

1,29,6 (Standard) Toleranc:s - Qeomebtry

1.29.7 Machlng Proccases, 3Jurfrce finish ,Effects of
Tool Geometry on Diazcnslon and Process Variabililty

1.29.8 Principles of Interchangecable Manufacture

1.29,9 Quality Assurancc =nd @onformity With Standards
Testing

1.,29.10 Production Engincering Metrology

§ (Industrial Metrology Consulting Services)




: Volume nsit 1ow

1,31 Examination of volumetrie equipment
1.31.1 Measures of volume
1.31.2 laboratory Glassware
1.31.3 Filling machines

1.31.4 Receptacles for the measurement of 8o0lids, earth,
sand or ballast

1,31.5 Tanks and other receptacles

L. ~termination of Densty of Liquids & §o1lids
1:32:1 Denst-  of 1liquids
1,32,2 Density of solids

3,22 Examination of Hydrometers

. 1.33.1 Density hydrometer

1,33.2 Specific gravity hydrometers
1.33.3 Brix hydrometers (sugar industry)
1.33.4 Proof spirit hydrometers

1,24 Mcasurcment of Flow of Tiquids: & Gases(calibration of
flow measuring devices)

1,34.1 Anemometers - (metereology)

1,34,2 Mechanical type meters
1.34.3 Differential type meters

. 1.34.4 variable aperture type meters
1.34.5 Other flow measuring devices

1.34,6 Calibration of jets

1,35 Volumetric Metecrologigal Inatm_rgenn e-£-Rain gauges
l,ﬁ Determination of ship tonnage

T.h Mean

1,41 Industrial Scales & Weighing Appliances




1,42 Ccommercial Balanceg
1,43 Precision Balances

1,44 Torsion Palances

1,45 Speclal Purposc Balances
1.45,1 Molsturc Balances

1,45,2 Westphal Balances
1.45,3 Gas Denslty Balances
1,45,4 Yarn Balances

1,46 commercial Welghts
1,47 Precision Weights

1,48 Measure of Grain

1,49 Welghing of Couponents

me, Veloclity, Rotational ced celerat
1:51 Time Interval
1.51.1 Precislon’.Clockn
1:51.2 Interval Timczie
1.51.3 Stopwatches
1.51.4 Chronograph Watches
1,51 5 Ratling of "Time of Day" Watches
1.51.6 Marine & Surveying Chronometers
1,52 Veloclty & Rotational Spced
1,53 Acccleration

1.6 Force, Hardness, Impact & Mcasurcments of Strength of Mate-
rials and Mcchanlical Testing of Structurcs (Partly With INT)

1;61 “crification of Forec Measurilng Devices
1,61,1 Proving Rings & Load Mecasuring Rings
1,61,2 Proving Loops
1,61,3 Amsler Boxes

1,61,4 Electrical Load Cclls
1.61.5 Proving Levers




1,61,6 Load Dynamoncters

1.61.7 Cablc Tenaion Mcters

1.61.8 Draw Bar Dynamomcter

1,61.2 other Load Mcasurlng Devices

1,62 yerification of Materlal Testing Machines

1.62,1 Tenslon & Compresslon Testing Machinos
1,62,2 Universal Testlng Machinces Below 0t Capaclty
1,62,3 Universal Teztling Machines Above 10T capacity
1,62,4 Torsion Testing Machlnes & Torque Wrenches
1.62,5 Tension Torque Testlng Machines

. 1,62,6 Blaxial Tcsting Machlnes
1,62.7 Trilaxial Tcoting Machlnes

1.62,8 Other Strocs Producing Machines (e soils)

1,62,9 Fatiguc Testing Machlnes
1,63 Verificaticn of Haroncss Teastlng Machines for Mctals"

1:;63.1 Vichers Hardness Tectlng Machines
1,63.2 Rockwel Hardness Tenting Machlnes
1.63,3 Brincll Hardness Testling Machines
1,63.4 Low Iaad Hardness Testing Machines
1.63.,5 Micro Hardness Testilng Machlnes

1.63,6 Other Types of Hardness Testing Machines

1,64 Hardncs Testing Instruments For Non-Mctallile Materials
Y471 :Dead~Weight Rubber Hardness Tester

1,64,2 Rubber Brrometers
1,64,3 Hardness (softucss) Instruments For Plastics
1,64 .4 Mlers Hardness Tester For Rubber
1,65 Impact Teotlng Machines For Mctals And Mon-Metallilc Materials
75,1 Inpact Teatlng Machlnes For Mctalz(IZOD & Charpy)

1.65.2 Inpact Testing Machines for Plastics
1.65.3 Falling-Pendulun=Type Machlncs for Performing Punc-

turc, Stiffncas & Tearing Teots on Paper & Textiles

1,65.4 SpceialTypes of Machilncs




1,606,
1,60,
1.660

1 Ductility Testing Machine
2 Folding & Band Tester

5 Other Types of Testing Machilnes

1,67 Standard Herdness Blocks for Mctal & Rubber

1.07.1 Brincll Standard Hardness Test Blocks

1,07.2 Rockwell Standard Hardness Test Blocks

1.67,
1.67.4 I.R.H.(Rubber) Standard Hardness Test Blocks
1.67.,
1,07.6 Examination of Brinecll & Vickers Microscopes

R

3 Vickers Standard Hardness Test Blocks.

5 Special Standard Hardneass Tast Blocks

1,68 Testing of Lifting Gear, Crancs & Holsts and Fasteners

1,68,1 Exanination of Lifting Gear Testing Equipment
1,68,

1,68,
1.68,
1,68,
1,68,
1.68,

1,068,

1,60 Tecting of Springs, Emkes & Encrgy Absorbing Devices

20 proval of Patterns for Liftlng Gear
1.68,21" Chailn

1.68,22 Wire Rope

1,68,23 Stecl for Wire Rope

1,68,24 Tenslon of Wire For Rope
1,68,25 Torsion of Wire for Rope
1,68,26 Tension Teats on Flttings
1,68,27 Bend & Reversce Bend Tests on Wire
T Testing Passenger & Goods Elevators
4 Teatlng Crancs

5 Testling Holats

6 Testing Fibrec Ropc & Cordage

7 Tenatilng of Fastencrs (Threaded, Riveted, Welded)

1,68,71 Threaded Fastcnera
1,68,72 Rlveted 7Tastcners
1.68,73 Welded Joints
1,68.74 Cther Types

8 Testing of Scaffolding

1,69,

1 Veriilcatlion of Spring Testers
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1.69.2 Calibration of Springy
1.69.3 Verification of Braking Power Testers

1,69.4 Verification of Energl Absorbing Devices

1,7 PRESS
1.71 Dead Welght Teaters
1.72 Prezsure & Vacuum Gauges
1,72.1 Test Preasure Gauges
1.72.2 Compound Qauges
1.72.3 Oxygen Gauges
1,72.4 Pressure Vessel Tests
1.72,5 Vacuun Gauges
1,72.6 Other Preasure Mcasuring Devices
1.73 Baroncters
1.73.1, Metcury Barometers
1,73,2 Aneroid Barometers
1,73.3. Manonctcre, Barographs
1.73.4 Special Inztruments (eg nlero 'arometers)
1,74 Verification of Spwencnanomete

1.75 Teating Flred & Unfired Pressurc Vesscls

2,1 ELECTRICAL STANDARIS D.C. :
(to be completed later)

2,11 Standard Cclls
2.12 Rcaoilstors
2,13 Potential Dividers & Potentlometers
2.14 Bridges
2.15 Indicating & Recording Instruments
2,2 ST S_ET F
2.2. Transformcrs (Detalls to I: Com: Yed Late™)
2.22 Hieh Voltage (at later stage)
2.23 Indicating Instrumente

2.23.1 A,C. Ammeters
2.23.2 A.C, Voltmecters
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2.23.,3 A.C. Wattmctera
2.23,4 Frecquency Meters
2.23,5 Exanilnation of Teat Equlpment

2,3 TIME & FREQUENCY (c@tgils to be coupletcd later)

2.2, Frequency
2.32 VWave Mctere
2.33 Counters & Time Interval Mcters
2.34 Imfcdance Meazurements

2,4 INDUCTANCE & CAPACITANCE
2,41 Inductors

‘ 2,42 Capaciltors

2,5 E METERS

2.51 Pawcr Supply cl Meters Pattern Approval

2,52 Elcetriclty Meter Testing(ior Blectrlcity Supply
Authoritice )

2.%3 Exanination of Elcctriclty Mcter Testing Equilpment
2,6 TESTS ON ELECTRICAL APPLIANEEB & ACCESSORIES (Cecrtificationof

safcty) (Some Teste With INT RINSTITUTO NACIANAL DE TECNOLO-
LA
T

2,61 Tcate on Conducting & Insulating Matcrials

2.02 Teots on Elcetron Tubes & Scnl Conductorn=Not
Rectificra

. 2,83 Tente on Power Rectifilers
?.64.Tests on Electronic & Telecommunication Equlpment
2,65 Tcats on Llect:ical Machlnes-Industrilal
2,00 Teots on Circuit Switching & Rupturing Devicee
2,67 Tcats on Climatlc & Durabllity Characterlstics
2.68 Teots on Electrleal Machlines-Donestilc
2.69 Exanination of Various Testlng Equipnent

2,7 MAQONETISM & MAGNETIC PROPERTIES OF MATERIALS
(Dciails To Be Conpleted Irter)

2-71 Miscellancous Magnetlc Teats




3,1 Tepperature (Some items with INT)

3.11 Liquid=in-zlass Themmonetry

3,12 Dial Themoncters, Thermographs, Themostats
3,12 Thermocouple Pyrometry

3,14 Optical Pyromctry

3,15 Radiation Pyrometry

3,16 Resistance Theimmonetry

3,17 Thernal Expansion

3,18 Trernal Conductivity

3,19 Installation Checking

cOoS & SURFACE TENSIO]

3,2, Calibration of Viscomcters
3,22 Viscosiltics of Liqulds

3,23 Surface Tenslon Determinatilon

3.5 HYGROMETRY

3.31 Psychroneter

3.32 Absorption Hygrometer

3,33 Hy roncters for Low Dew-Polnts

4,epTICS

4,1 Photometry (Photonctrlc Units & Standards in co-operation)

with INT-at later stage)

4,11 Units of lumlnoug Intenslty & Flux

4,12 Units of Lunmlnancce & Illunination

4,13 Photonetric Standards

4,14 calibration of Standard Filament Lanps

4,15 Accurate Photometry of Discharge Lanps

4,16 Photoclectric Cells & Photometer

4,17 Lighting in Public Places & Factories

4,18 Lighting in Vechicles, Alrcraft & Ships
peptics of Materials (at later ntage)

4,21 Refractive Indlees of Solids & Liqulds
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4,32 PROPERTIES OF OPTICAL MATERIALS

4}22,1 Pelariuetry & Colorinetry

4,23 Eye Hygicne

4,23.1 - Welder's Glasses

4,23.2 Sun Glasses

4,23,3 . Protcetive Devicez for Eyes
4,24 Ccalibration of Optometric Equipnent

4.2 Optical Instruments & Conponents (at later stage)

4,31 Laboratory Measurlng Instruncncs
4,32 Camera Calibration (Photogrammctry)

ACUSTICS (at later stage)

D, 1 Testing of Acustical Equipnent
5.11 Scund Ievel Meters
5,12 Rar Proftcctors

512 Hcearing Alds

5,2 sical Mcasurcuent of Sound (at later stagze)

5,21 2ound Pressure
5,22 Vibrations

6, CHEMICAL &% BIOLOGICAL STANDARDS

(at latcr st-ze in co-operation with INT and other coupetent

organlzationa)

7,ATO@MIC & RADIATION STANDARDS

(at later stage 1n co=-operatlion with appropriatc laboratory)

BL,REGISTER FOR PATTERN APPROVAL,
ASSeCIANTED LABORATOCRIES AND MANU-

FACTURERSE AND AGENTS OF MEASURING

INSTRUMENT, ( at later staze)

8,1 R egister .7 Approved paticrns

8,2 Regioter of Measuring Instrunent Manufacturcrs & Agents
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8,3 Rezister of Approved Metrology & Testing Iaboratories

8,4 Register of Approved Comacrclal Labels and Trade Descriptions

8.5 Resioter of Approved Commcrcial Prepackilng

QL METROLOGY OF MEALTH HAZARDS, S AF R-

TY,EFRGONOMICS AND RELATED STAN-

DARDS ( cunplete service at later stage in co=operation

with othcr cunpetent authoritics)

9.1 Health Hazards = (Mctrology of)

9 9,2 Safety Hazards - (Metrology of)

2.21 Fire Hazards

2.22 Elcctrical Hazards

9.23 Workchop Hazarde

9.24 Hnzards Fron Chenilcals

9.25 Hazerds in Apcration of ‘hemilcal Plant

9.20 Hazardas in =sing Radioactive Subastances
9.27 Hazards in Using Irradlating Substances
2.28 Hazards in Tranzportation

. 9.29 Hazardsin Bullding & Civil Engincering Works

rooriale

3 Lln Metrology

9.31 Erzononics of Inatruncnt Design
9.32 Ergononices of Instrunent Controls
2.32 Ergonouics of Metrology and Insrection

2,34 Anthroponetry

IOLIBRARY DOCUMENTATION TRANSLATION
& I CITY

10,1 Metrology Library

10,2 Metrol:ogy Decuncntation Service ‘ |

10,3 Metrzlogy Pullicity & Public Relationg




10,5 Metroloev Publicatson Service

10.5 Saic o Qizribution of Publicatlons

10,0 franclsiorp

11. HATONAL AND INTERNATIONATL LIATISON
U ——a v o L 1A IS0

( couplete fervice at later stag )

11.1 Tee'nical Co-operation with State Weights & Meazurer
Qrganizations

1.2 Tcehnical Co-~operation with Aszocilazido Brasileira de Nomas
Tcehnicas

11,5 Technieal Eo-operation with In~tituto Nacional de Tcenologila
and Sinilar Organizationg

11,4 Teebnn,. = “operation with Brazilian Authoritcics

11,5 Techintend Ci=speration with OIML, IS0, IEC, and Other
Forcic and Intcrnational Ormanizationa

11,6 Crganizasion - Meetings  nd Conferences

le METROLOGY A ND INSTRUMENT TECHN A~

LOGY COLLEGTE ( complete Service at later atage)

12,1 Elenentary Iczal Metrolony School

12,2 _sivanccd Tezal Mctrolopy School

12.3 Tlemeniary Indvstrial Metrology School

.

12.Y Advare~ ' Industrial Metrolozy School

12,5  Twateal Inaztruncns Technolopy School

- ——" .

12,6 [Icchanical Inztrunent Technology School

12,7 E’ectricnl Inztrunent Tcechnolozy School

12,8 Elcctronic Inscrunent Teehnolosy School

12,0 Metrolosy Education Cent-

12,10 Txtcrnal and Cerrespondence Couracs

12.11 Metrlony Aduinlctration School

12,02 Mol oy I oeun

12,13 Tollese Library




J T ' ~ ' ™

- 16 =

12, COMMON SERV ICES-~-WORKSH OPS,DES TGN
OFFICE AND LABORATORY E NGINEERS
AFFICEI\CMPLETE SERVICE AT LATER STAGE '

13,1 Mechanical and Instrunent Workshopa

13,2 Elcetrical and Electronic Workshops
1 Glazablowcrs ﬁfTig\L WORKSHOPS

15,4 Mechanical Desirn Office

13,5 Electrical and Electronic Dezipgn Qfflce

12,6 Laboratory Enslnecrs Office

13.7.1 Mechanlcal Maintenance
‘ 13.C.2 Electrical Maintenance
13.6.3 Electronlic Maintenance
13.6.,4 Buildings and Furniture Malntenance
13.6.5 Fire Hazards Protection
13.6,6 Laboratory Safety
13,6.7 Cleaning Services
13.6.8 Plunblng Services
13.6.9 Air Qonditioning

35,7 Central Laboratory Stores

. 13,8 Iaboratory Rocelving & Dispatch Qffice
13,9 Transportation Qfficer

4, COMPUTOR AN D S
(complete service at later atage)

14,1 Computor Group

14,11 Programning

14.2.2 Conputins and Date Processing
14,2 Mctrolosy Stat 3tles Qrou
14,3 Computor Prograns Library

14.4 Technical records and Register of Certificates
4.5 3tores and Qost Accounting

14,6 Flnancial Accounting




QAMIAIQNM. LABORATORIES ANC MOAKRIOPS.

AREAS
A= JMCHMICE
Leboratories
1 5%

2 - RJCIRILLILY,

ELECTRONICE

AR

BGNETIAN 680
3 - HEAL m
4 - QELGA 0
S - ACISLICA ©
Tetel of
lgboretories 3 %0
19 - \OMRSS w

0ff L0

'S BEEW
Cissuletion Tetal
anees

%0 210
190 12
10 "0
1% 810
2 19
620 s 0
10 810

Sum TOTAL 3 5%




ASARILIAN NATIONAL STANDARDS. LARGBAIARY

QELAZLS 0F LAROAATORY AREAS BY NAIN ACLTIQNS

} - MCHANICE RLUIRIOH
1.1 = Commsrcial length, stes end taximetors section

1.2 = Industrisl end scientific length metrology seg
tion

1,3 = Volume, deneity end flow ssction

1.4 = Mess section

1.5 = Veloeity, time, rotstionel speed ond ssesle -
getion section

1.6 = Forcs, hardness end impect section

101 - PI‘OOMO

2- WW
2,1 = Electrical stendards - 0.C. ssction

AREA

MEA

AREA

MEA

AREA
AREA

MREA

2.2 - Electrical stendsrds st power froquency section ..o,

2.3 = Time end frequency stenderds section

2.4 - Inductence snd ompecitence stenderde section
2.8 - Clectricity meters section

2.6 = gnd 2.7 = Tosts on slectrical spplisnces and

socsesories section and Megnetism end meghe=-
tic propertiss of materials section




3
3 - ML QLOIAION
3.1 = Tenpersture sestien MEA 320
3.2 « Visoosity end susfase tensien end 3.3 - Hpyre-
metry section MEA 80
4 - ORLICS DIVISION
4.1 = Photometry section AMEA 2%
4.2 « Optical properties of materiale section M 140
‘ 4.3 = Opticel inetruments end componente ssction MIA %
$ - MURLICS RIMIRION
8.1 = Testing of scusticel equipment section MEA @
8.2 = Physicel messurements of sound section MEA X
13 - MORKAHOPE AND COWON SERVICES DIVISION
13.1= mechenicel snd instrument workehope MEA 2600
‘ 13.2~ Electricity snd electronics workeheps MCA 180

13.3~ Glsssblowers and opticsl workshaps
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