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Edmund LâïTOM (Australia) 

UMIDO Standards Engineer and Project Manager Designate 

SEVENTH RESORT   covering period from 1st July 1971  to 31st 
December 1971. 

mm 
Preparations »ere made for large eeale0   long 

term project "Standard i eat ion in Brasil* implementation. 
Objectives  were specified and anquiries  concerning feasibi- 
lity and execution,  possibilities were  answered.  The project 
vis prepzred for submission  to the next UMDP Governing Council 
'Seating to   take place   in January 1972.   The project was approved 
for submission by the Brasil tan Government without any further 
anmendments.  Its feasibility and bases were also examined by a %. 
UNDP Survey Mission. 

This report has not been cleared wtth the Bureau of Tsehnical 
Assistance  operations of the United Mattone which does not ne- 
cessarily ohare the views expressed» 
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1,1 Brief o.(:?cr*   tion  of activities  for period. 

During   this period,    the  large  scale,   long  term project» 

sukmitted on 3C June 1971,  was considered  by the BrasHian 

Government Author ities for submission for  the UNDP Governing 

Council Meeting  co  take  place   in January 1972,  The Brasilian 

Government accepted  the  project and awarded  it high priority, 

towards  the  niddlc of September 1971»  So   that UNDP could  include 

the proposal   into  the  next Governing Council Meeting,   Mr.D,Lo- 

ve Joy  (UNDP,  New York),   was sent to Rio  to assess  the  project. 

My project proposal  was for a 5 years duration with   two phases 

of 3 ar,i 2 pears respectively.  The project was submitted to Go- 

vernine C'ounril Meeting Agenda as a J years project with a re- 

asressm nt     ifter  this  period  to determine   its 2nd phase. 

I prepared*ex¿ra muralym a paper for presentation  at  the 

UNIDO    Workshop on Standardisation   in Latin American  Countries 

which  took vJice  end of September beginning of October 1971. 

The paper was as  quite   a lot of follow up  action  resulted with 

requests for additional   documentation and   information  with refe^ 

rence   to standardisation   in  the fields of weights and measures 

from practically all   the  participants,   especially from Panama, 

Mexico,  Uruguay,  Peru  and others. 

On  the   return Journey from Chile,   the Argentinian Instituto 

Nacional de  Tecnologia  Industriai   (INTI)  was visited for the 

purpose  to  surveb   their facilities   in  industrial,   applied and 

scientific metrology with possible  co-operation and exchange 

of Bra. ¡liar  and Argentinian personnel   in future  collaboration 

between   the  INTI and  the INPM, 2 officers of INPM followed up 

thtse possibilities,   but no  results of discussions between  the 

INPM and INTJ  were communicated to me.Thirirvisit  took place   in 

the latter  ;n rt cf November 1971. 

On 3rd December,   interagency discussions  took place between 

représentât' oes of the  Inter-American Rank (one of the  aid giving 

agencies  in   the project  "Standardisation   in Brasil")  and myself, 

accompanied  ,>y the Assistant Resident Representative   (Programmes) 

for the purpose of effecting co-operation and liaison  at the field 

level.  The  representatives of the Inter-Âmerican lank had previous 

discussions with the Diretor Geral Substituto,  Dr,  Armenio Lobo da 

Canna Filho,  without   >,.; presence,  although I   prepared a lot of 
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•élevant documentation for the perusal  0f the mission while 

visiting INPM,  From my discussions )* held wtththem,   it was 

9bvtous   that U.N.   experts  can provide much useful  documentation 

and  information which would considerably help in   the détermina- 

tion of merit of projects  submitted   to  the Bank,   especially were 

the Bank    resources form an  important part of the  resources for 
the  UNDP assisted project. 

I will be taking part as special guest at the next Brasilian 

national Wetghts and Measures oonvention to be neld in Salvador 
in  the  second half of December 1971. 

The following documents were  prepared by me as  part of reports 

©r membrane   :  'Proposal  concerning  the metrological   requirements 

of tndustry.of services,   of existing  technologies and  in  the 

marketing of products"  (Portuguese   translation available) 
"Organisation    of a planning programme" 

"How  to manare   improvements and extensions  of services  at INPM" 

"The Aims and functions of the Brasilian National  Standards Lab_ 
ra tory" ~~ 

"The Brazilian National     Standards Laboratory Project"  (All   the 

above  also  available   in Portuguese   translation) 

"Proposed  areas of  the Brasilian National  Standards Laboratory 
by divisions    and sections" 

&Ue to  unforseen       circunstanccs    and pressure  of work periodic 
reports    are  being  compiled with delqy. 
U2 original   terms of reference  pffjj  respect  to Job Description 

The Jo^  Description,   which  was   the  basis for my first 

appointmen.   wttii uNIvO  in February 1969,   stated   that I should 

ussist  the  Comission  of National  Development   (now    council > 

with  the formulation of standards specifications   in  the mechanical, 
eleotrical   and electronic field 

In my first  interview with a group of members of the Minis- 

try of Industry and Commerce  my  terms of reference  were  altered 

in so far as   to   take  up my mission  with  the  INPM  and assist  the 

Director General   of  this Institute  with standardisation  related 

to weights  and meassures and applied and legal  metrology   in gens, 

ral,   and pressure    and length metrology  in particular.   The sub- 

sequent extensions,  following Brasilian    request for my continuance 
in  this mission    stressed   the  change  of the   terms  of reference 

to  the point  that I should assist  the Director General   (who was 

to be  my counterpart)   in formulating   the  request for a large    - 

scale,   lor     ten   project on Standardisation   in Brasil  from  the 

point  of v.cw of INPM,   I did   this  with little) ' from   the  part - 
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of IUI.    and   its officers. 

2. PROJECT  EFFECTIVENESS 

Sii fosPQn   -l£ advice  and recommendations: 
Advice   md    ecommandations during my tenure of mission 

were   xaken  and   Incorporated  in a number of documents which 

the Drect - r Gemi   of INPM prepared and edited   in  order  to 

obtain  var  ous changes   in   the  legal   and administrative 

structure  cf INPM and   its network of branch organisations. 

Ine main   two documents,   were  this occurred are   "Preliminary 

Studies for  the Metrology Centre- Centro Nacional  de Metrolg. 

già,   estuar,.* preliminares  "March 1971  and "Relatório do grupo 

insti   Ado     ele Portaría INPM ns 32/71  - Report of the working 

group   ende     »eoi..atton 32/71" of July 1971.   The former served . •   t 
as  the  docu lent to earmafk   an Interamerican    Bank Loan for  the 

projet, i  "Si  -id ardí na ti on   in Brasil" while   the  latter was  to serve 

as a  ( isic    locw(,„t for   the administrative  and legal   re-organi- 

Mation of JVPM and as  a  basic  background   information of  the  - 

state  of I  DM to consulting firms   to  be  appointed   in Brasil  for 

the pi anni   j    of the  National  Standards Laboratory.   Separately, 

specificat  on c1  ta for  laboratory    areas,   climatisation of labora^ 

torie.;  and  equipment  requirements  were  compiled on  an  "ad hoc" - 

basis   to  serve as possible  bidding data for contractors.   In most 

oases,   reference of UNDP assistence   in all   the above mentioned 

vas kept at a minimum.   If advice  was perhaps  contrary to expec, 
tations,   it was given little or no hearing. 

2.2    Polla ho rat i on of homologues  (counterpart support).  My pre- 

sent     'ftt     1 c< j.nterpart  is Dr.  Armenio Lobo da  Cunha Filho, 

Diret.-.- Gc    :l S^cittuto,   who has little  time  available   to dis. 

cuss ratten with me  as he seems  to be    overburdened with    - 

need ,-jr  r-  organisation of the structure of INPM and with the 

administra, ion oj  15 Branch Organisations  in  the Brastltan stg. 

tea. No counterpart substitute was assigned  to me  and my  tech- 

nical  co-o  eration  is  carried out  in  the form of consulting - 

engineer mdnly,   by production of memoranda  and reports with 

mínimum of discissions.   I have beer, assigned,   since May 1971, 

the servias of a part-time  translator for English  into Porta 

guese,  and  this helped a lot as  there  is hardy anybody in  the 

INPM who  is sufficiently proficient  in English.  I learned />o£ 

tugúese  tn my own spare  tine and have attained a  reasonable - 

proficiency  in  the language. Dr.  Armento works full-time.  He 

is a yhysir  st .-,* good calibre by academic and practical 

1 
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training  and has very good leadership potential  besides having 

a genuine   interest  in his and  the INPM    work.   The Diretor Geral, 

Dr, Moactr Bets,   ts  at present on study leave  attending the Esco, 
la Superior de  Guerra  (Braailian work College) 
2%  PROJECT EFFECTIVENESS 

2*1  o)  The   tecnical   working conditions 

Office  space: I haoe  a small  office  to myself which  is at present 

rather overcrowded with my reference library.  I have a  typewri- 

ter^ desk, a la^ge   table and shelves  to my disposal.  The office 

is not confortable  but can be  considered as satisfying basic 

needs.  I do not have   any  internal or external   telephone   in my 
office. 

noon a  caria made available only  if conditions of servlcT?   I can 

get English  typing done with great   difficulties,   but  it has   to 

be managed.   The method,  which I adopted,   is   that any English 

typing done  by  the INPM 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   is done  by myself. 

¿¿il ;  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  - e.g.     - 

request for do&kmentation on INPM 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 usually from a standards body or bureaux in an other 
L.A,  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 job.  fíe  cannot however be  considered as 
the counterpart substitute. 

Travel QU,ts¡fa Rjç In ytew that the project embrace^ the whole 

of Brasil with special emphasis on Sao Paulo. I should be able 

to travel in order to investígate on the spot conditions and - 

resources for the project. Unfortunately, last year and this - 

year. I had no opportunity to go there and discuss matters - 
with the Sao Paulo personnel wH*e sida tracked. 
2.2 Transfer of knowhnm 

ïïhen I came   to Brasil   in February 1969,   the  objectives  and  the 

working programme of  the INPM and  its network were not clear. 



My mai,:  ccntribution during all  my mission were   two key documents, 

which      pr. ,ared sometime ago.  These  were   "Survey of existing    - ' 

»eights an¿ measures services existing  in Brasil."June 1970"      and 

»Plant   ng   r ie Instituto    Nacional  de pesos e Medidas - list of 

metrology   notion and detailed list of   proposed services      of 

examinations and of areas of standardisations".   The findings of 

these  documents were  eagerly accepted and formed   the key documents 
of the project "Standardisation  in Brasil" and all INpM actiortt 

planning,   programming and legislative  drafts for change of admi- 

nistrative,   legal   and   technical  status.   Specifications on labora, 

tory planning,  on  industrial services,   on standardization program 

mes were  a-,i are all  based    on  the above mentioned documents.     - " 

Vhile   7  coterpart was   really not   trained,   it could be noted 

that   ,\e ¿ ;.M gained    purpose,   selfconfidence,   objectives for 

the fu iure  and motivation  to change   to keep up with and provide 

within  their capacity services of infrastructure.   The INPM became 

aware    f  :njir important  rSle   in  the   community    both    as service 

to comerc.     industry,   education,   technology,  science,  public 

healt      an,:  safety and as  the protector of the consumer.  In 

broad gwl my missions was very successful although  there 
could have   beef even more done  in particular fields. 

2.3 I feel,   that  the need for specialised know how  transfer has 

been provided  in  the project proposal   "Standardisation  in Brasil". 

Some details of the methods and  the  programmes of  training can  be 
found   in my papers,   listed under. 

J.I   the  copies of which  have  been submitted  both   to   the  UNDP 

office   in P.1o and  to UNIDO in  Vienna for comment and as advance 

repcr    of       tivities for   the  reporting period.  During my home 

leave,   ear t   er  this year,   I had  the  opportunity   to  locate  some 

potenc  al   candidates for   technical  co-operation within  the  abo- 
ve m$-    te. *.• proposal. 

2.4    AV s:c:ialised  agency has  been providing me  not very fre- 

quent.; wi-i comments   to  my technical   reports and  directly or 

throuh  the   UNIDO Field Adviser with  other documentation and - 

tnfonaticr.   I feel   that   the publications of UNIDO,especially 

the periodic    ones,   should be available   to me  in   two or  three  c 

Wfe'PÁloW and  install  a * 
routing system of the other! for ÍtyZrmatfTof INPWor other 

publications can be kept   in the INPM or IPEM - Sao Paulo Libra 
ry. 

2*5' yflr,f^g buttons with others fiJrpfrff. From the beginning 

of x.-ktnr- :p my mission in Brasil, I advocated contact with - 
other :Xp s in the fieldt The jjfPM^ssued instruction to all 

its stiff . 7 the 15 states of Brasil lo-operatc in any possible 

way wi.-h "./.'. experts. Whenever anh expert was posted in the - 

Minis, -y ,f Commerce and Industry, I kept close contact with him 

to nrr mu .-,    1   benefit.   The  aettina     tooether with  experts,   at - 

1 
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least  those   in Rio and Sâo Paulo,     should be fostered as a month- 

tymXtà*0"***^6•"^.^thUNùP support. I do participate   in 

biens on  individual  level.  I maintain  quite an extensive coor- 
reêpondence  with my parent Laboratory  in Sydney   in order to  be 
up-to-date  with development,  with  the  weights and measures  orga- 
nisation  in  Great Britain,     with  the National Bureau of Standards 
in Washington and with a number of individuals   in   the field,   - 
besides belonging  to professional  societies.  I became, upon  re- 
guest of the INPM,   a member (socio  contribuinte)  of the Clube 
de Engenharia  in Rio   in order to keep   in  touch with progress 
and  the Brazilian scene.  There   is and must be  an   intense need 
for co-ppe-: ation among  international   and other experts.,Most 
progress   is  achieved   through co-operation and   team  work,  deve- 
lopment  is  not  the  writing of surveys  and reports  of optimistic 
oratory but  solid,   enthusiastic,   technical  work and planning 
where   the expert  is expected  to give  his knowledge,   his insight 
tnto   the local  conditions and his sympathy and understanding 
for  the  shortcomings. 
3.   LIVING  CONDITIONS 

If one  accepts a UN mission appointment,  one  has   to  take   tnto 
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 Brazilian authorities and 
the    UNDP could assist a little more  with housing and with  the 

íSwnd2ionSth.íi^JiS«í,i lhe.nlw country.   Health services  in Rio 

quite  good  and  that   the Braailian  Government Counterpart agen- 
cy should provide  within     their means  at least    the  same  tran& 

port facilities  they provide   to  their own senior staff. 
Language.-    Portuguese   is not easy.  For sucess of longer term 
mission    it   is essential. 
4* Project PERSPECTIVE 

4*1*  I do not expect  that my counterparts are able   to carry 
forward  the   tasks  to which I   was rendering my    assistance.  For 
this reason,   a large  scqle,  long  term project  "Standardisation 
in Brazil" was elaborated.  The project aims  in providing the 
necessary assistance on a br$ad front as required  by  the rapid 
industrial  and commercial development of Brasil.   On my part. 

1 
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I êtattd not only all the present shortcomings but also the 
mtoesses on the mission hoping that by considering both, an 
<£\¿aluatton of future progress and past achievements can be made. 

I feel sure  that by applying common sense,   tact,   initiât^ 
V and  imagination and ty holding fast to  the  ideals of the 
United Mations,  we  can motivate our Brasiltan colleagues to co- 
operate  with  the necessary enthusiasm and motivation  to achieve 
the objectives of our missions.  A little more support from UNDP 
tn tnforming  the Brazilian Government authorities of their obl± 
gâtions under UN assistence agreements mould strengthen our 
chance s  to succeed  in the field.   Very often,   it ooours,   that 
the expert is considered a senior official  of the Braalllan 
authority instead of as an expert on UN mission. 

1 

S. Lay ton 
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• • I B Ili M Q I) fi (for reference only of the Director General of 
iNPm). 

Preliminery study by E-LAYTyN, UNIDO Standards^eainaer. 
August 1971 

hàiÊBÏfi Proposal concerning th. metrologioel requirements of in- 
duatry. of ..rvicea, of exi.ting fenologia, and in th. mark.ting of 
products. 

1) Soma items mantlonad should b. consldarad in co-operettoi 

«ith tha respective tachnological lnstltutas existing In 

tha eountry. A major part of documsntation should be 

avallatala at tha Associaçgo Brasilslra da Normas Tieni - 

cas (ABNT) consisting of standard spscifications of tha 

Intarnational Organization for Standardization (ISO).th. 

Int.rn.t.o(Bl Elactrotachnical Commission (IEC) and thai» 
mambar countries. 

2)      A co-operation in ..p.cts mentionec in thio decumani «**h 
tha ABNT would be vary ueeful. 

Th. matrologioal standard specification requirement. and 
teeting requirements of Brezil should be inv.atig.ted fr0m the point 

of vl« of .11 d.v.loping .nd existing industri.., a.rvic. .nd tech 
nelogies. u 

Tachflia^l ««n|Q^n 

Watarials. proee...., tool., machine, .nd measuring eaufc 

Selection (incl,ding oomp.r.tiv. qu.lity), st.nd.rd. con 
formitv. function.1 testing .nd m...uremants beering on function.opa- 

rtion. s.rvicing, *aint.n.nc. .nd s.f.ty   of product, or S.rvic... 
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Tht mein industria«. ^ b« Bau,P|H 

Cariale lndL,Bfrtgr 

Ceramic materials,  types, nature,   uaes,limitions; 

Ceramic materials versus other materials in products- 

Standards of quality in ceramic products and functional requirements 

Brazilian products versus foreing products. 

Ceramic«!   Industria« 

Ceramic materials,  types, nature,  uaes limiUtione; 

Ceramic materials versus other materials in products; 

Standards of quality in ceramic products and functional requirements; 

Brazilian products versus foreing products. 

Ceramic processes, principles techniques. 

Chemical Ind^r|OQ 

Principles and practice of battery manufacture and services, 

Principles and practice of electroplating; 

Principles and practice of manufacture of photographic materials) 

Paint formulas and paint  qualities; 

Selection of adhesivas; 

Effects of  solvents on paints; 

Strength of concrete; 

Uaes and limitations of plastics; 

Legislative controls on chemicals: 

Principles and practice of olloying and compounding. 
Food industry« 

Farm machinery, mechanisms and nerations in safety; 

Principles and practice of  refrigeration, 

Principles and practices of storing  agricultural producta; 

measuring of quantity and quality of   agricultural producta; 

Principles and practices for food preservation; 

Safety of appliances and specification of controle; 

Standards for industrial food production. 



Graphic arta and tnriu.t.^ 

Engineering drawing, mataríais and standardspecification relating to 

pictorial representation for the purpose of production; 

Standards for materials, tools, machines etc in drawing; 

Reletion^ships between drawing and planning, 

Principles of basic printing processes; 

Standards on book publication, 

Standards on type face and materials. 

Measures of  quality in   printingand in standards of  suitable papar; 

Standards in documentation and library requirements. 

Leather  industri»« 

The manufacture of leather from skin, tanning chemistry, standards 

and regulations for quality and quantity determinations, 

Manufacture of  leather articles; 

Testing of Physical and chemical properties of leather; 

Specifications for  leather cutting dies 

Identification of  leather by type, quality and quantity; 

Matal  Industria* 

Specification for qualitative   and   quantitative determination      of 
metals ; 

Specification for metal testing and identification, 

Specifications and testing metal forming and cutting processes    in 

production and for consumer utilization 

Quality standards in metals and metal producta of Braailian manufa£ 
ture; 

Identification of metals - Specification; 

Shapes and sizes for commerce and industry-standard specification, 

Penar  Industry 

Specifications for types of pulp and chemical treatment; 

Phyeical and chemical testing of paper and pulp; 

Specifications for grades and kinds of paper, 

Specification for paper sizes and paper    rtioles; 

Typea and uaea of plastic and impregnated papers, speciflestions, 

I 
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Spécifications for types and characteristics of plastics; 

Physical and  eterica!-  testing of Plastics; 

Quality testing of plastics and plastic articles. 

Testing of plastic finishes for various materials; 

Specifications for machinery used in the plastics industry} 

Rubber  Industria 

Specification of  synthetic and natural rubbers; 

Specifications for chemical and physical testing of rubber; 

Spscifications for rubber articles used by industry and in commerce; 

Specifications for the proper uee of rubber articles, 

Textile  Indussi°« 

Pettern design specification for werV.ng, specifications for natur.l 
and synthetic threads; 

Specifications for o eration of tevtile machinery; 

Specifications for textile quality and quantity testing; 

Identification of  textile qualities; 

Standards for clothing and safety clothing; 

Physical and chemical testing of  yarns,  cloth,etc; 

Physical and chemical testing of materials used in textile manufacture. 

Tools and machín? ^"gtrsffT 

Specifications for tools shape,   sizes,  materials and quality; 

Kinds and properties of metals used for tool constructions, 

Specifications for  safety  and operations of   electric control circuits; 

Specifications for  hydraulic and pneumatic circuits, 

Metrology of  machine tools  and acceptance testing, 

Properties of materials for machining processes; 

Quality of  tools and machint    tools, machinability and cutebllity 

testing of  Brazilian and  imported materials; 

Specifications for i^krhops6afBty and conduct. 

Specifications for j g ,  tools, fixturee end accesorias; 
Inspection procedures; 

Quality assurancs and control. 

^ 
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mood  Induci g, 

Specifications for wood types, use«,  limitations,  and identifications; 

Testing properties of wood, 

Specifications for tha wood industries and for machiru    tools used; 

Specifications for wood products and wood laminates, 

Specifications and testing of wood products for quality; 

Treatment of wood and wood finishes,  specifications and testing. 

ConttrUBtion Industry 

Specification for framed structures  in various materials; 

Specifications for heating and ventilating of structures-, 

Finishes and paints,   specifications for applications  and criteria for 

re-applications 

Specifications for architectural and building drawings 

Grades,  sizes and standards of building materials, 

Specifications for testing properties of  materials and construction«; 

marks of   quality in buildings, 

Safety  regulations on buildings. 

Lifts and scaffolding regulations and functional testing 

Industries 
Specification for internal combustion engines, testing etc, 

Specification for electric motors    for turbines, for jet engines, 

Hydraulic machinery specifications 

Testing  and specifications of  lubricants; 

Specifications for accessories; 

Regulations for selection of  engines 

materials and product testing; 

Various m¿hods of testing power systems 

Sefety regulations and qualifications for operator personnel 

Ttiwaortetion Indus^^«        Airways 

Aircraft  nomenclature specification • 

Aircraft operation, engine and airframe inspection, tasting, 

Aircraft and atrcreft onçinu servicing; 

Governmental regulation for eafety. 
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tpecifications for types of aircraft, 

Control of materials  and products  used in aircraft,  functional tea  - 
ting  regulations 

Qualifications,  licensing of service personnel, 

meteorology services,   controls and  aerodrome regulations. 

Transportation - cnpVfYgrp 

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. 

••fety  regulation for  use of  escalators,  and other public conveyors; 

Safety  regulations forhr :-;,   winches,  lifts and pneumatic conveyor 
equipment, 

Controls  and control  mechanism testing and safety  regulations, 

Fire precaution  regulations. 

TEBPlPPEUUori Hin h.w a vs. _a n.d  Highway  yahjclnR 

Engineering £sPnct=. of   automobile  safety and specifications relating 

to  testing performance, 

Des'gn  specificcH.cn-  *nd testing of   highway materials and highway 
construction 

Nomenclature of   automobile* and  spare parts  and testing of  function; 

Safety  opnratim  and   mfetv tests; 

Surveying  and surveying   instrument   verifications. 

Traffic  enginerring  specifications   and tasting 

Safety  specificatimi   for roao traffic.: 

Illumination rc^ul.tion  and testing  of  vehicles and street  illumination; 

Trenanort^tion-p^nryC 

Specification for railway powerplant,   principles of  operation,  testing, 
standard  nomenclature, 

Railway  automatic  signals and testing, 

Specifications for railway construction     e:-< material», 

Specifications for materials used in  the fabrication of mechanical       - 
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engineering comprnantes  and units  ( t» ;• . engine8,rolling  stuccete,). 

Safety    regulations for railway traffic  and operational testing        of 

equipment,  ,   both in the mechanical and  electrical fields. 

Electronic   Industries 

Electronic  specification for    testing  and measurements functions of 

electronic  componentes,   servicing and  testing 

Specifications for electronic instruments,  radio,  television,  tele- 

phones s etc. 

Specifications for testing electronic  controls on which  safety 
technologicalprucesses  depend, 

and 

Specifications for applications of  electronic*in communications; 

Special aspects of  naval  communications 

Special  aspects of  aircraft  communications; 

Special   aspects of tele'c iimunications, 

Special   aspects of  space  communications 

Technical  qualification of  service personnel using electronics; 

The testing  of   electronic  components; 

Electric  and  electronic   standards, 

Quality  testino  E,id marking  of   electronic  components 

International co-operation in standards  for electronic  component«! 

International co-operation in electronics, 

International  arrangements on testing   and  specifications  for elec- 

tronic   equipment   in various spheres  of  activity, 

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

Industrial   research and metrolooical  research 

Relationship  of  industry,   technology,   commerce and services to 

standardization and metrology in general 

Rs?».nrch and metrology,   the need to be  able to measure  and próvida 

accurate measuring services 

(Astrological  regulations  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 

ths field  of  metrology, 
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AulatWie« to planning end statistical services by th. u^. of m.tra 

iocicel  technique  enr: mstrolooical concepts 

The  implementation of metrication in industry, commerce,   r.cienco «id 
technology; 

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

Nature  and fields of  metrologici research and creation of  primary 

standards deduced for natural law; 

Assistance and consultation on me.urement  and testing problems    to 

industry  and government  agencie? 

Identification of typr of  metrological or  testing  services  needed, 

Creation of  a national,  Brazilian pool of   »know how" in the metrolo- 

gical   and testing fields 

"rtfflPrtcnl  fl^l.lJBQ^irLiiJUflLjaP.ltCtB and  in Industri.!  r««„^ 
Co-operation with private  and institutional  research both  in testing 
and  in  metrology: 

Assistance in certification marking  or product quality assurance for 

home consumption and  export   trade. 

Co-operation with international organizations in metrology  and mate- 

rial  testing,   quality control  and statistics, 

Library  and  document ion service for metrology, product and material 

testing   and  gunlity assurance and control, 

Register  of  Tasting  and product control  laboratories. 

Assessment of   testing  *nd metrological facilities, 

Organizational plan-  for rooional and national services in metrology 

and material   (product)   testing 

Formation of  functional committees for collaboration between govern- 
ment  and private sectors. 

E.L/hJS. 
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To: hi:-,, 'or Geral cf MPM. 

From: ¿anuria Lap ton Du te "June 1971 

SUBJECT 

M. iL iL & g. ¿ £ £ g M 

OXüÁhlZÁTION OF Â PLANNING PROGRAMME 

The   sia.e  of  the   country requires a  relatively high 

degree   of decentralization.  INPM h-s   to  be  able   to devote  H  - 

self   to   che  needs:  and   interests of  the metrologica!  service  of 

Brazil   as  ,   »hole.     It  should delegate   the   "routine   répétitive 

situations"  to   the   state  IPEMs and  concentrate   in   the  work mom 
on   the   "non-routine   situations". 

Fror-   the  point  of view of the   INPL',   the   state  IPEMs     - 

must   be   capable  oj   independent  action   in   themselvee and      deal 

with   sore  dopier  "non-routine  situations" before   refering them 

to   the   INPL' which   in  many cases  is  a   long distance  away. 

Certain specialisation may be necessary at particular 
TPFMs   to  meet local,   specialized needs. 

Thus, each IPEM requires its own individuality tornatoti 
the needs of the particular state and should have some rela - 

tivelr   independent   command of some   of   its  basic  functions. 

-'he INPM with its HEM s must be both, centralized and 
decentra.} ized, 

À"> re Kit of UNDP and ¿est German aids, the adivi - 

TN?!, and of the IPEMs will be more diversified. 

V tra ine s s of metrologica! "know how", there is 

•star the technical specialty and for the IPEM 

'•••rh^r staff of INPM and IPEMs there is the need 

"ci,1er of administration and organization toge - 
:.'/•(.; e ns i ve   technical   "know-how". 

i •   -he   need,   that new   techniques are  always ins- - 
true ted   to  at lccxt   tiao   people  so  that   these people  can      work 

in   .sans.       This  step   improves morale   and productivity  besides 

creati?'p   the  Situation  where  the newly learned can  be       better 

cft.-c/v    '   through collaboration and mutual  discussion.     It also 

i tec     of  th 

F o r 

the   need   *: 

di ree io ?-r 

to  master p 

ther    v)izh 

The 
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provides them with identity and goals. AU IPEM and JNPM staff 

should be capable to rotate to different types of work at short 
intervals. 

In order to introduce to the public new techiniques of 

measurements available at INPM and IPEMs, the space offered in 

the Journal "Industria & Pronutividadc» should be used for no- 

tices and regulations. The journal contains a section "Docu - 

mentaçao £ Informalo" which is kigly suitable for dissemina - 

Hon of news items about the activities of the INPM and its de 
legated IPEMs. " 

Organizationally, the INPM has to provide/br planning, 

organisation, motivation, co-ordination and control and as a 

result oj these activities the tasks of INPM will be effecti- 
vely     accomplished. 

Poor organisation  would  result   in  a lot  of waste motions 
and   in  very cx,,nsive   overlap  in  work.     It   is  necessary  to   in- 

vestigate       this   because an   investigation  will   usually    reveal 

a  surprising ancunt  of  duplicated  effort   in almost  all  sections 
of   the   uork oj INPM end   its delegated IPEMs, 

By  proper aivision  of labour,   consistent delegation^ 

clear  cut job definition or duty  statements,   the   organisation 

siphons  off  the   routine  duties and  makes   them   the   responsibi  - 

lity   oj lower r,-t<d positions.     This frees  executives  and espe- 

cially   the  Director of INFI!  (or   the   directors  of IPEMs)so   that 

they   can  devote  most  oj   their energies   to  planning and    pro     - 

gramming   the  work of  their sections and co-ordinating their efforts 

with   other functions  of  the  metrologica!   service  as  a     whole. 

Otherwise, ex, ansian   ~nd  diversification   cannot proceed farther 

than   the  organisation   structure permita,   and INPM has plans  for 

further growth  and diversification   which  are  being  worked out. 

Properly  conceived,   th,   organisation  structure  of INPM 

and   of  its  delegated IPEMs will  demand  creative   results      from 

creative people  and «ill  drain  routine  and  repetitive     work  to 
supporting positions. 

By establishing clear-cut accountability, it will pro- 

vide recognition for the professional and the specialist in 
terms   of their achievements. 
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The organisation of MPN must at first identify the 

work that mart be accomplished to attain the stated objectives, 

it must also group this work in logically related and balanced 

portions. A/ tjlt must define and delegate responsability and 

authority to carry certain works out in the state IPEMs. As a 

final step, relationships hove to be established to facilitate 

harmonious teamwork within the whole metrological services nel 

work. This can be achieved with assistance from UNIDO,from the 

»estern Germany AIO agreement, and other national, bilateral 
and   international   resources. 

Bl/MJS. 
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SUHL ÍS. MMM.  improvements a¿d extension Q£ services g£ JNPM 

M. SäBUM    L^ULLon,   UNIDO Standards engineer 

Introduction 

There are two loans to improve and extend weights and mea 

sures services.     These   are; 

1)  By   increasing existing  activities and promoting marginal 
activities; 

^^ Bl' implementing a small and firmly based program into a 

dynamic program Pith assured effectiveness and long term sur - 

vivai in a certain critical area by specialists. If possible, 

training siu-uld jmnr-cr as ¡-.r.ny Weights & M9CSUV Organisa- 

tions  as  possille  provided   the   specialty  applies   to   them. 

The first rcouirc-'icnt of any progran is to identify po- 

tential users and clients and io understand their needs. This 

is  essential   i/;   order   to   dc+eviine   the   ultimate   size   of the 

program, rre^s ¡A-ere assi-t.,nee is critically needed and the 

types of services vhich should he provided at the outset. It 

is also nceci-,;arg te de temine the measure to be taken to nahe 

the  prograi, feasible   a.id  possible. 

Many of the date required are being compiled by the Ins- 

tituto Brasile fro de ¿cografic e estetistica (IBGK), by other 

state and f edemi authorities and by e urination of statistica 1 

data and requests for service received within the ¿eights and 

Measures Administration Network, Theáe data are he iny analysed 

and evaluated for planning of extension of existing services 

and for introducing neu c";-ices. The present staff should be 

familiarized  with  collecting  of  relevant data  affecting the 

¡/eights and ¿-.ensures Administration as a whole and be competent 

to evaluate such data which serve as basis for central as well 

as  regional  decision  making. 

Data to be provided have to be more complete, more reli- 

able, more pertinent and presented in a more efficient, timely 

and co-ordinated manner. 
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The development oj human resources is both a major objec. 

Uve  and  a   means nf obtaining   the  objectives  of   the  programme. 

In all training it is necessary to arrive at an under - 

Standing oj basic principles involved in the services and of 
basic needs   required from   the   service. 

SSM. nene ral   programme   guidelines 

1) Staff selection, 

2) design  oj  cDr.tent of  training programme, 

3) êevisinp   opportunities for advancement, 

4) programming  staff  incentives, 

5) »sleeting  suitable firms   for entrepreneurs) for       technical 

assistance   in  metrology,   quality  control  and   inspection practl 

ces   together  ;ith on-site   verification  of measuring means    and 

6) designing content of programmes for training and for techn¿ 

cal assistance to industry, to private and public laboratories 
including   those  of educational   institutions. 

if hen dealing laith private industry it is necessary to 

treat production, marketing, financial management, standardize 

Hon in all spheres of management . Personnel practices have 

to be included together i,ith legal requirements as well as 

quality and function requirements vhich are based on metrology 
and metrologica!   inspection   services. 

In  all   coses,   it   is  necessary   to motivate  personnel       by 

proper briefing  concerning   the   objectives   to   be  achieved. 
The  following   is   the   basic  outline: 

Follow each  basic  principle   »fitch   is new,   by  demonstra  - 

tion   in  acturl   »orktny  conditions   to  obtain  realistic  operattig 
experience   or  at  laa^t  ^H/ìOìì«   „r,~_     J     ^.J i .i ie<.„i  rcciisttc   approximation  of  the   real   ín- 
service  cond Hior.s. 

äML SÚou¿d   training programme/?   fce   organise^? 

In  order   that each  new principle  can  be  closely followed 
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by actual  operating experience   or  (realistic approximation    of 
operating experience)   it   is necessary   to  organise: 

1) Fairly  short   training  programmes  focused    on  upgrading     the 

capabilities  of  the  operating  staff  bb   one   or  two   steps  at   the 

time,   or by   teaching  them just  one   thing at   the   time        with 
sufficient   in-service   training; 

2) Fairly long and  continuous   training programmes   which  accen- 

tuate       small   increments   of knowledge   or skill  over a       period 

of a  year or even  several   years.     This   is  mainly  designed    for 

high   quality   training,   under   in-service  conditions,   with a 

Programm of seminars  and   training workshops, 

3) A programme Uiich is composed of case studies in going in - 

dustrial concerns or in operating industrial laboratories, in¿ 

pection or quality control services ^hcre the trainees will be 

ultimately expected to advise, to evalute and to manage such - 

situations in practice. This part is designed for supervisory 

personnel and the higher echelons of the weights and measures 

administration. This can be instructed in training workshops 
or management    clinics. 

The above (1,2 and 3) are mainly designed for personnel, 

which is already performing useful work in the weights and mea 

sures   administration  or   in other metrologica!  services. For 

new trainees, with little or no previous experience, nomai fidi 

time or part tine courses should be arranged in the METROLOGY 

AND INSTRUMENT TECHNOLOGY COLLEGE as planned in the project - 
proposal   "Stcnlardisation   in Brazil». 

Identifying  new opportunities for  the   application   oJ_ metrolog± 
£a¿ services 

It ic difficult ta identify nei-: opportunities for metro- 
logical   servicia  where   these  are  most  needed. 

In this, it is necessary to effect "linking". This mearte 

that where nare metrological services are installed, catering 

for a leraer circle of industrial activity, members of lesser 

developed weinhtsanc measures administrations should be assign, 

ed for practice.     Thustthey will   the   recognise  thei" need» for 
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metrology in their own proper areas on t^eir return from. J ' - ;> 

preci ' '-        're* on. 

The   int er change   of personnel   in  re irological       services 

from well   developed  areas   to  lesser developed   ercus  and vice 

versa mould greatly increase the efficiency end the holding to_ 

gather c* the: service. It would foster the sc celled "Esprit 

de corps", so important in the success of any service end in 

the  motivation   of   its   members. 

'7?. ? n   i dent i fy ing o pe ortunities   for n et rolo g i cal  services, 

all   available   inforna fian  on   industry,   conncrcc end  agriculture 

and  supporting  services should  be   obtained   free federal   ag, n  - 

cies       (e.g.   the  Instituto   Brasileiro  dc   ('eogrcfU:   e  Eetatisti 

ca   - IBGE)   and   the  s tete   end   regional   agencies   (e.g.    the   Secre 

tariat  of  the   state   and  the       regional   agencies o?   the oudene, 
Sudani  etc). 

It is necessary to discern the level o/ specialists re- 

quired. One has io be able to use highly speciali.:cd persons 

effectively  es   these   are   very  costly. 

More  attention   has   to   l.c  given   in   research   in   agricul   - 

ture   concerning  metrologica!   needs  and   especially   to   the   agro- 

inducirles   vkich  nay   have   many unidentified ne iralogical   Pe0   - 

biens.        This  applies   especially   to   the   lesser   int u s tri el i.sed 
regions. 

Technical   ass is tance 

'technical assistance consist chiefly of ec 

nical hnou-ltou, hy the receiving country, to be a 

tasks   that  are   expected  of   them. 

T- chnical   assis tance   for  n ir 1 e,  j ce ]   eeeae 

focu 

assurance 

tance     is   ve 

>n   rue 1 i ty  con trai ,.. 

(•• -a?:   v-iidi    i te   <? 

e. w re i U; 

pine ti onci    ; 

peci fie   'necee in. 

%>.1U.1ÌÌV    ,.r:;: .' ••- 

trological fecicn. lesini cal ne 

criticai areer; elite high pe'-'.or*'ii> 

This  may   be   difficult   as  at   the  s 

gr en 

7"   /' '.lì. 1   'H 

areas   iresent   thenselves "¡he^e   tech,nc.e   .--,;,. 

given  on   -.   priority  basis.     One  should   eject. 

H\ 

te.ch 

io   re., vforín 

e •"^ul d     — 

quai •'. ty 

• Ce J   assis — 

ìot ie.nt   ne- 

""eSì. ever] to 

'.'.-.prent, 

rieiy        of 

r-en Id     be 

those 
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areas involving the jr. a xi mur. reward for the minimum input or 

effort with r-, ferc-re Jo t( caricai knowledge, skills, and eauin 

ment. It is ¿. ttfr to c :nccn.ttite on a few common aspect to 

all industri:.-, t/mn only on one industry in particular »Material 

processing aid material handling are such general spheres whir* 

occur in all v.snufactu rin../ and processing industries. So do 

safety and public health. In practically all indus triestmate- 

rial handlirg •r-' ^at-irial processing vili be subject to some 

metrologica] cor irci upon which quality and functional control 

will depend. The need for legal metrologica! services as to 

counting, ;c •< \ring and weighing will also become apparent. 

Always  concct,-: rv /c  of   important bottleneck areas  as       these 

may  solve  not only problems   in one   sector  but over a   range    of 

sectors. 

To achieve the right balance requires a brood understand^ 

ing of needs. Thus, surveys "re an important preliminary step*- 

Never allow too great and too wide a dispersion of advisory - 

efforts. Resist pressure from interested groupsor even from 

governvient circles. Explain the case end concern realistically 

in terms of actual and immediate future potentialities of the 

service and within the objectives of the .'eights and ¡¡easures 

Admin is tration. 

fiçle   of Economic  Investigations^ 

(Tltc   word   "econov:ic':   is used here   in   the  widest possible 

significance   thus: 

1) rei, tir g  or   concerned  vdth  economics. 

2) j incrci ••lly  sound   or  reasonably  profitable; 

3) userai    in   //..-   .réduction  of wealth, 

4) mcessary   in   the  promotion  of  prosperity; 

5) taking  place   without  waste; 

6) taping   iato   consideration   theories of supply  and 

demand J. 

The   key  re J e  of economic   investigation  is: 

to evolve, 

to   improve    and 

to  adapt     to  changing needs. 
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The   also  s,rve   to   sharpen  critical   and analytical   capa- 
bilities    and provide  and excellent   training   in: 

PP. a sur in g , 

es tira t ing, 

cross-checking, 

and  weighing   the  reliability of fingi 
ings. ~ 

These? arc "11 important ¡uclities by which staff can be 

evaluated aa to the efficiency with which they arry out their 

practical activity. Economic investigations, stimulate per - 

formance, fernish information, point to development possibili- 

ties, identify bottleneck-, show ways and test means for meet 

ing particular riveda  or  overcoming  particular obstacles. 

Econci 'e investir tiona are valuable tools for cducat - 

ing staff by providing a close approximation of actual indus - 

trial experience and insight into difficult-to-obtain informa- 
tion  needed  for managerial  decisions. 

In   all   economic   investigations,    there  are   always two 

broad fields   to be   handlcd-mUerial   processing  and material     - 

handling.       AH   these  are  subject   to   measuring,   estimating 

crosschecking  and   weighing  the   reliability  of findings. 

Economic ¿njjcstigations   and Analyses   f& relation   to. Weights    & 
Measures   Service  and   to_ ¿¿tendardisation 

1) Organi.•>• tío- end analyses of basic data relettng to indus - 

trji and industriel growth as far as they concern the ¡/eights 

and Measure? Administration and  related standardisation   in   the 
present  and   in   the  foreseeable   future. 

2) Analyses  o:   the   effectiveness  of  .'eights and Measures exteg 

sion  of  services programmes and   their monitoring   respectively, 
checking   their efficacy  under service   conditions. 

3) Market and other economic surveys to ascertain the need of 

metrologica!   legislation   especially   in  prepacked  merchandise, 

4) Techno-economic surveys of firms, institutional laboratori- 
es     (private   or public)   within  a  seeîor of work. 
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If even  the  minimum quality  of performance        is  to be 

achieved, inexperienced staff must have close professional gui- 

dance and close pro fess ioncl supervision of señor as well as 

well   as  sub o rain afe   etcfj. 
The   rajidity  v)ith  which  new  services  can  be   instituted 

depends   to   a   large  mean/re  on   themmh-r  of professional   research 

advisors,   on   proficient       and   well   t rained local profession L1      staff 

and  on  hoi-  -no11   th..   instruction  programme  has   been   carried  out. 

Nei: ¿¡••mices should he designed in such a manner that they 

become as seen ,;r. possible income producing both for the Weights 

and measurer 3rmch Organisations as well as for the Instituto 

Nacional de Teca:- e 'adidas. Some services unii not immediatly 

generati incori, tut tneir value to the service is fundamental , 

and tie, resulto of such services may not be ivmediotly percep - 

tibie. Ih ì e -muid apply to consulting services and project pre_ 

paration in the field of vre-packaging, in quality 9 o n t rol 

assistance   r-nd   in  setting ur>   inspection  systems. Also     all 

assistance   given   to  educational   institutions  or schemes  will not 

yield   immediate   income,    if any   income   at   all. 

Overseas   training, programmes 

Carefully selected training needs can be provided by over 

seas training programs which art arranged by various agencies 

within the ¡'rìted Zotions Family of Organizations as veil as on 

bilateral bases. An eight weeks programme of trainino, based on 

US vractice, c-ts ,^ au t US S 4 000 which includes tuition, books, 

housing,   bc:.rd end   transportation   to  and from Brasil. Sub- 

sequent   caanecs  rap  cost less   as   about   one   quarter of the   initial 

fee   repri:*e-tis <rp,anscs   involved   in setting up   the   programme. 

Transvortcricn   also   account for  about  l/4  of costs, it 

may be 'dm ieatJo to consider the possibility of bringing a team 

of instructors ;r faculty members to Bragil. This would bene - 

fit   a   lernen number  of   trainees   at  one   time. 

How can  present  training vro gramme s be.  inprçvçfâ 

1)  There   is  a, need   to   devise   methods and  criteria  on how   to  ev& 

luate   achicvc.r.p.i mts of   trainees  and how   to devise   incentives     to 
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stimulate   tee   best performance  level   on   the  part  of  the  s tu     - 

dents  and   the   instructor.?. 

2) It   is  necess   ni  to   hrinp   in  a  lot   of lncal   case  material and 

prom   te   the dtge-ucsion "• ;   actual   in-service  cases for  soluctions» 

3) * case should be studied fmm at least two different types of 

criteria. 

This e vr. de, done, by two groups presenting the sane case 

from tuo dijferait points of view before an unbiased audience 

presided  br-   t:e   instructor.     Juch  arrangements  would  bring a 

lot of ini re.'et of ell t-w participants and be. of great educa - 

tional v<-l:¿<. This vili j-roviae a basis for absorbing what is 

to   be  learnt   :inder eost  favourable     learning  conaitions. 

4) Trainees should be theaght efficient vays of performing sur- 

veys to economic sur-m-y tcch.niaucs» (lathering information on 

economics, \ im'ustrial operation.',, on markets and finance, on 

h o'¿) plants operate fair nctrological, Quality control and ins- 

pection  services (te. 

5) Trainees   should be   aware   of the   methods of cost  accounting 

and  of methods  of mst   analysis as  pertaining   to   the   wide  scope 

t h e   i ' e ?' ,7 h t s  a n ; 1 n e usur e >l(, ministration.     They  should also be 

aware   of  so   called 'balue   analysis"   techniques   as   applied   to   me- 

trologica!   service?   in   the   ^ide  sense   of  the  meaning. 

6) There -houli! be en ¿dvancc list of all training programmes to. 

be offered a ye.rr ai: a ad en th.at arrangements can be made for 

trainees net i nstractors alike, both for training to be effected 

in  Brar.il    -nò  for   traisi >.g   to   be   rece ived  overseas. 

7) It is siso m cessarli tr- proviate trainino programmes for a 

narrov scct-j-'. her ,. -apeala, only oil the necessary information 

on balances, •'r '¡r : rassure gauges or on petrol station pumps 

etc. These entrees should fa of short duration and. in several 

stages each siege eugv^nti^g the previous knowledge by a de fi - 

nite step. ¿ve-,-; i;.criase in knowledge or skill should be 

accompanied r-j/ increased promotion opportunities at the most 

appropriate moment especially if followed by a period of succe¿_ 

full   e-''ec- t ior.   o J  duties» 
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VULàilSL o¿ L'fi.iveri.ttV an¿ other higher  training  abroad 

University training abroad provides prtmarelv background 

in learning rocs.,, end :,jtl>:tn>j ur abstract knowledge of - 

basic technologies. The ..•lue of suck tratring u,ould be limit- 

ed unless tU universities concerned (or the related institu - 

tionsj  can   b-     incucco   to  create   specially designed programmes. 

»ucn rro^n,,,,« can H a highly valuable supplement to 

local training yroera^es. Arrangera, ts should heve a continuous 

flov; of stueenis  for   a  period  of  about five   years  or more. 

Vctnfí. aoa ïle.nlç_  resources 

lhe :'!'-fs -rid eeasures Administration (in order to 

strengthen it, oe:n orcrotion) should seek the co-operation of 
private   cone'- ' - tente?,   private  and  public laboratories and lobo- 

2t0nZ °^  pJnf1UCtUm  Staff  *»   industry,   commerce   end agricultu 

""' ' ' '   '   or may only  be   remotely linked     to' 
re   a n ' '; i c c e)e i en 

metrology. Tbfs ensure can be nut into action at once by ins- 

true t inn the -eights end Mesures Branch Organisations * to 

conduct a curve, ,,ith the assistance of the local state secre - 

tenets (e.g. corwret end industry, eduction, finarce etc), 

compiling ruck a "directory", null discover . lot of notion^ 

know-ho»  and  see   on   importing   technical   experts   rohere the»e 

arc   already   in   the   country.     Preparations   to   survev private  and 

'i'c   in  pro g res, pubi ic  labor'' tc-ri; 

In  usi^y   ;,veile.hle   resources,   anee,   important  agent  in liti* 
ing  national   ,>,,,,,-„0;, ,:il]   y    the   trade   ^     tndustrU1  ^^  _ 

' "*'"' ??;/7¿'   "   "r""U>   ^-operation   of  the   Confederaçao 
Nacional   de   .,.,,,,,,.   ,,„,,  of  vurioug     ^^   ^^  ^  ^^ 

It   n   important   t;  „aaben   interest   in   the national  metrology    - 

syst.n   in   the   trend    end   in  professional   associations  as   well   as 

in   the  Pini,try   of Plcnnina  and  Coordination.     The   INPM  can     be 

an   imported factor   in  panning  the  use   of national   resources 
and  know-how 

i  Ieri,,:   .:-,o:„!t  of technological   processing   is directly 

äepenäert upon   „„ic .etrologic,   services suck as  countings« 
suring  and   weighing. * 

As   the   complexity of  the   task of  technical assistance 
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will   increase,   the   identification  and  use  of all   available   do- 

mestic     re sources   is  on  economic  must. 

Using available   resources  vili   contribute   to efficiency 

and profitability  of undertaking. 

II ou con  one   increase   the   ä una mie   impact cf a   technical  co-ove- 

ration  project. 

The   nain prospect  of achieving  more  progress has   to     be 

sought   in   implementing small   improvements continuously loiih     ad§_ 

quate   staff ara'   ins trunentr tion.       This  will   aseure good partj_ 

ci pat ion   of  the  staff and  mill  also   achieve   the:   necessary  moti_ 

vation,     tìc.ch   improvement  in   the   service  should   be  given  ade   - 

quate  pubi ici ti   ara  for   this   reason   all   branch   organizations 

should   be   encoura gad   tc   report  any   improvements   in   the   service 

or any  extension  of  the   service.     These   should   then be proni   - 

nentli!       ••••^.•ntioned.   in   a   staff pubi ina tion.     The   staff publica- 

tion  shoulu   be   avail:1 bla   ta  a  large   circle  of users of metro   - 

logical   services  "nc   should  be  avail able   to  every federal     and 

state   de partner f  directly or remateli'   interested   in metrology 

and  all   the   assac iatea   services.       All   the   trade   associations 

should   be   circulated.        The  med for  giving   the   public an     ad§_ 

quate       sag   in   the   i?\f orma tion  vehicle   (e.g.   Bul.etim Infor     - 

mativ- )   cannot  be   overstressed.     It   is   also   important that   this 

information   vehicle   be   handled  with   professional   staff as        to 

editing  and-  public   ral<: t ions   jork as   vieil  as   to   adequate   tech- 

nical   information  servi ces. 

The extension cf services will gradually assume greater 

intensity. This will result in a greater and wider programme - 

for activities  and  services.     The   devands and   strains votll 

increase t   quite  often,   ¡ isproportunately.     forces   to  intensify 

the  efforts  vili   bave   to   be put   into   action.     The immediate 

impact  upon   the   community mill  establish firmer foundations   of 

the  service   through  a   record of positive  achievements of a 

service   to   the public   and  to   the  nation.    Much     benefit vili 

then  be   derived from   relatively  small   actions   spread simulta  - 

neously     over   the   whole   national   ter~lic~y. 
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Lim i igfiofi gX   thji prcocnt level   o£ Effort 

It   i     ne ru difficult   to  meet programmes  effectively under 

conditio  ;."•• 7 c.':   .: riet   in  developing  countries.     To meet     even 

the  minimum   requirements  of   the   programme,    the  staff must  have 

an  umsu:l   conning inn of professional   skills  and professional 
experience  as   vail  as good  Judgement. 

doucuer^hc experience an^i training oj staff, which is 

at present ¿ns tolled, ir very uneven. Some are exceptionally well 

qualified in nil resP,cts, ,.,hilc others are only partially pre, 

pared for th, complex responsibilities they will be called ipon" 
to   shoulder  and   to  undertake. 

Many of the stnff are young union sometimes places them 

under a hanr'icup of lack of experience when confronted with 

extensive public   relations  or  dealing  with  uncommon service 
conditions. 

It   is   7,0st   important   that  existing  staff will   h,.ve    time, 

opportunity,   motivation  and  financial   sacurity   (relatively free 

from person,!   as   veil   as  material   problems)    in  order  to  fulfill 
the   tasks on   a   full time   basis. 

Staff is at present receiving valuable training in basic 

legal metrology and metrological administration, Thcv „lso ha- 

ve to be Trained (at least some of them) in costing, cost analyse 

accounting cmtrol, market analysis,tec>no-eco^mic surws, and expe- 

rience in material processing and Material iiandling with refe - 
renco   io  .<• ctrel o g icol   services. 

J mai : ion   must  be  -.nade   to  make  more   staff available        as 
they  arc  ace,'ed. 

Staff  turnover aauul d b: recced .Qfc.r as possible  by provision 

In   the  service   of  such  conditions  as  are   conducive   to mahn people 

rcali.e   t.':,..t   tear  are  nested,    that  they have   reasonable     career 

possibilities   ard  aeequate  financial   rewards  for  their services. 

Pride   in  ,70-;   Xorh  ,,V Kotivation  regarding   the  needs of     their 

services  in   t>-i:   avalli  development plan  of  the  nation should be 
encouraaed. 

Some  warnings 

¿teff  aaoald not be  put  under pressure   to perform  servi- 
ces for vai-h    "ley  are not  adecúate.     This  can   be  either  because 
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the\r nU,ih,:V tS: liMf(-d - accuse they lack in training or « 
periencc. Suen nettar »aula result in deterioration of the 

"'S* and   ¡f    lf°«w•*nt   of participants.     The  resulting  cri 
tlctsm xay tv, ri,, to disappointments and damage the program 
-me     perrnn-ntly, ~ 

-Uff -iloul* te informed about developments in all re - 
Otona of th.. service ., to content ana scope and also about 
happeninns   in   their fiel,  whtoh occur abroadf   Thu win  ^ 

an   incentive,   as  a   stimulus   to  action  ty  app^Jtng  to   their self 
interest. J 

¡¡very psycaoloeicei   an,: educational   device should  he   be 

usea   to obtain .ore   intensive  effort fron  staff in  the  execu  - 
tion  of their duties.     E, r •-.   - T.9   S should    know what   (as    far 
possible  eceur-tely)   I,  ejected 0j him  or  her> 

job description  or auty st.te.ent.     Institutional  arrangent 
should    e  ,„  deStgncd  tf:ot CI!C„ me /efiJs ^ ^   ( 

tion en    utll   „o   its  Ust   to  ensure  adeouote   euality.continuity 

7L -C  '•Crf0rm""Ce  "''  »'•  ""'«»   reoutrea by oroani^ 
tion  or ofj, re,'   to   the  outside  public. 

Eng.Edmuw ¿'   e ton October 1971 

Sl/KJS. 
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THE AIMS AND FUNCTIONS OF THE    BRAZI- 

LIAN   NATIONAL    STANDARDS      LABORATORY 

by Edmund Layton,   UNIDO Standards Engineer 

INTRODUCTION 

The main functions of a National Standards Laboratory 

are   to ¿• trengthen  and advance   science  and  technology    and    to 

facilite te   their effective  application for  the  public  benefit. 

Scientific and  applied metrology  are   both an   instrument        of 

government  and  a  primary  resource  for  the  scientific  and  tech 

nological    endeavours  of the   country.     As metrology     (  or  the 

science of measurements)  enters   into  practically every  scien- 

tific  and  technological  activity.,   the National  Standards    La- 

boratory makes  many  very   important  contributions   to   the   body 

of scientific  r.nd  engineering   know-how.     The  most  significant 

impact of  the National  Standards Laboratory lies   in   the    fact 

that   it maintains the  national   measurement standards  and prodi¿ 

ces     adeguate  mcasureruent     standards for  the  use  of  the public. 

This facilitaties   the  advance   of science  and  technology      and 

its   wise  t'.sc   by   the  society.     Under   the     word   "public",   pro  - 

ducers and  consumers arc  meant. 

THE PROMOTIONS OF THE LABORATORY 

The National  Standards Laboratory promotes: 

1) llore   accurate,   meaningful,   compatible  and reproduce 

ble   measurements  end   technical  data for       science 

ana   > » s inec ring; 

2) '.r re   effective  use   of applied science  and   techno. 

leg i  by   Inuui-try  and  government; 

3) MQ-'C   equity   in  trade  and  commerce   in  a  competi  - 

tivt-     i-arhct fcr  consumers  and  sellers; 

4) úor-t   effective  scientific  test methods  and measu 

"err.er I     standards for protecting  the  public from 

) 
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hazards  of health  and  safety. 

UnOJAk MP INTJSRNATTn^r   ^^ 

¿t  is   the National  Standards Labora torv ', „„H   •     . 
concern   to   tmnrovp   +h*   *    *                          moratory s constant 

improve   the  fundamental   ba?i<*  nf „„„, 
compatibility  in  „*,<„„   7                                     

7 accuracV a nd 

.*«.*.«.* :j Uz bI::
arrnu based °n ue ^^ 

*/«r„   rí«TL    „/ " ÍBÍ'•'""'^  <«    Potas    et \nj.r¡¡)  ana   intercompare   it*  nr, + i~„   i 

;;:",;.'.;:••;;•;:;';.:»,:• r;:;= ::«- " « 

"Virologie  Legale   (OL'JL), 

THE üUmi OF 3iA±DÁm. 

Parity   to  ,.,•,,    n    :j lJT3ÍbU   *"      StVe *"* 
nations   ,„A..,   „e   J"    /,"  nat'°nal  "<""""-enSnts   (or the 
meal aKJ.,,,;;;;

s; ':the e^ *•» »"<* °/ ** 
«•»*r„  ,r  B„tJo.     teZ U"°""'n3  t"r0U!"t0Ut        tf" a n.hce,    tecrinoloqif.    indu *+•*,, 
Punto  teal»  „„, M/e/j,.     „ ; '   »».«...*,„.„„,,, 

««re*, of stands   tn  accordatice  J¡^^     ""»      "/      «. 

—ce,.     ¡,,lwl  »torch, o'        ""* "'"" «»  '«•** In 

rence,   oaUor,Uon,   JsZcUon      „ ""*  """"*' °f "* 

incorporât..   ,^   /  7 ^     J"1"0  '"""'""• " 

of Promts  ana cervJjJJIJ  """""'   '"   '"  "•°»V 

in pare  ana  applUi ZlnJ  intT      "   "'   ^"^^ -** 
destinations,   of reZrol'   of °   ""   <•<*"»«»       of 

.of redaron,   of neasuremnts and  tn   testino 
Tne ^orator,  ,„,„„   Vle  superior seien Ufi     ^ 
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practical   basis of measurements from  which all   other measure- 

merits   in  science,   technology,   industry,   commerce,  public health 

and safety  are  derived  and can  be   linked   to  measurements  under 

taken   internationally and  nationally.     Each  new advance in 

basic measuring capacity and capability is quickly taken over 

by science and technology and exploited for the benefit of tre 

country  and   in   the   international  field.     The  progress of 

development   is directly linked   to   the  progress  at which       the 

national  Standards Laboratory grows  and   improves. 

PRECISE A¡EAS:<\JíVZ;;TS - ¿ con:ui:irr SERVICE 

Appi icatiens of precise measurements in science, tech. 

nology, industry, public health and safety have increased so 

much in the past years that it is essential to have a single 

National Standards Laboratory to keep the national reference 

standards of measurements in a rapidly developing country like 

Brasil. It is also necessary that Applied metrology bra neh 

laboratories are established. The standards of measurements of 

these laboratories being tied and traceable through the hiarchy 

of standards, directly, to the laboratory keeping the natio- 

nal   reference   standards  -   the National  Standards Laboratory. 

As   the  main measurement  laboratory    of  the       country, 

the National    itondcrds Laboratory   is  moving   in   two       distinct 
directions.     These  are; 

1) -   to   improve   the  accuracy  of measurements; 

2) -   to make   improved measuring  standards and     tech- 

niques available   to   those  who  need  them. 

APPLIED AND  SCIENTIFIC ¡«ETROLQGY 

Basic research to improve fundamental measurement - 

standards may seem remote from the consumer. In actual fact, 

this research is essential to continued improvement of products, 

of metrologica!   quality control   of services and of 

research   techniques used   in  science,   technology,   industry and 

commerce.    An   increasing  amount of research  results  in  science, 

in   technology  and   in manufactured  and other products  oWßtheir 
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existence in part to refinements in measuring techniques -and 

thus   to   applied and  scientific metrology   in general. These 

refinements  can  only   be  ma.de  possible  by   institutions  like the 

National   Standards laboratori   or   institutions  with  similar atvs 

in  other   countries.     There   is  a   variety  of programs  and  pro  - 

jects  designed   to make   available  modern   improved measuring 

technology ,ThuSj applied metrology assists to do work for sci- 

ence, technology, industry and in the last and not least for 

the   individual   citizen. 

THE LABORATORY AS. KEEPER C£ STANDARDS 0£ ¡JEASUREl'ENTS 

The Cationi òtondards laboratory is the foundation 

of all ncas'irerrerAs undertaken in practically ell sectors of 

the  activities  of a   country.     The   units  of measurement o f 

physical quantities in most general use today, are those of 

the  Systeme  Interno donai   des  Uni tees   (the   "SI" System)   -       as 

agreed  among members   of the  Bureau  International  des Poids  et 

time  ago. Mesure s   sn n.e 

The   interrelation   of physical   units  of  the  SI System 

mill   be   urn o or fr-om   the   enclosed   table  which shows the 

relationship of units used in mechanics to those of other ph¡^ 

sica! units. The table is enclosed as Appendix l.From it, it 

will   be   obvious   tiiat   referencetcalibration,   inspection and 

working standards of all the. listed units will have to be 

kept  by   the  National   Standards Laboratory. 

A more complete outline of services planned is given 

in the enclosed "List of proposed services of examinations and 

areas  of  st<:.p.tJardizatton"  (Appendix *). 

1 

CONCLUSION 

The expansion of precision measurement needs in sci- 

entific and technological research, in industry, commerce , 

education, public health and safety has grown out of all pro- 

portions. Brazil needs to meet this challenge with the utmost 

speed  and   efficiency  using  all  available.   resources. 
With the Decree Law NB 240 of 28 February 1967, the 

foundation of notional policies on metrology and of a national 
neasurint    (weights  and  measures)   service  have   been  laid. 

t-cv  1971 
US. 
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SISTEMA      INTERNACIONAL     DE     UNIDADES 

^ 

O Sistema Internacional de Unidades ¿ o único sistema de unida- 
des legal no Brasil. 

0 quadro acima mostra as correlacela entre as unidades fundamen- 

tals, suplementeros e derivadas. Estas unidades estío definidas no 

-Quadro Gera', das Unidades de Medida", nreparado pelo INSTITUTO NACIÓ 

NAL DE PESOS E MEDIDAS e aorovado oelo Decreto n9 63 233, de 12-9-68 
(Diario Oficial de 16-10-68). 
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WTITW9 ffACIOWAf, pi PgSOS | ME^AS 

(•MKM l?M^kM^      si) 

característica quantitativa de um corpo, fenòmeno ou proces- 
so físico. Ex.i comprimente, tempo, maisa, temperatura 

2. UNIDADE DE MEDIDA;  
Valor da grandeza física tomado como base para a determina * 
cao quantitativa de grandezas da meama espéie. 
2.a - Unidade fundamental 

unidade cu;jo valor se determina inde pendentemente dos 
valores de outras unidades. Ex.! metro, candela 

2.b - Unidade suplementar 
Ùnidade adìmensional que suplementa as unidades funda- 
mentáis na definiçâo das unidades derivadas. 

2.e - Unidade derivada 
Únidade cujo valor se determina em funçao dos valores 
das unidades fundamentáis. Ex.: metro por segundo 

2,d - Símbolo da unidade de medida 
Sinai convencional que designa a unidade de medida. 
Ex.: m (metro),   s (segundo) 

2.e - Dimensâo de,uma unidade de medida 
Rêpresentaç'âo áiábcJlica e característica das unidades 
de medida, mostrando sua interrelaçâo das unidades fun, 
damentais com as derivadas. 

3. SISTEMA DE UNIDADES: 
Conjunto de unidades de medida que abrangem todos ou a maior 
parte dos campos de mediçao. 
3.a - Sistema Internacional de Unidades (SI) 

¡3Í8tema""cTe unidades de medida baseado em seis unidades 
fundamentáis, adotado pelo Bureau Internacional de Pe- 
sos e Medidas. 

4. MEDIC&O: 
uperaçao ou conjunto de operacoes, efetuada com o auxilio de 
instrumentos, que visa determinar o valor numérico de  urna 
grandeza. 
4, a - Me di cae 'iireta 

(Juanao~se" efetua com o auxilio de urna medida ou apare- 
lho destinado a essa grandeza. Ex.: mediçâo da tempe- 
ratura com o auxilio de um termómetro. 

4.b - Medicao indireta 
Quando o seu resultado se obtém a partir de mediçoes di 
retas de outras grandezas. "" 
Ex.: mediçao de resistividade de um condutor com  base 

nas mediçoes de sua resistencia, do comprimento e 
da área da sua seçao transversal. 

UOGf/ipp 
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INSTITUTO  NACIONAL   DE PESOS E  MEDIDAS 

Sistema Internacional de  Unidades   (SI) 

GRANDEZA DIMENSAO UNIDADES  (SI) SÍMBOLO 
Unidades Fundamentáis: 

Comprimente L 

Maesa M 

Tempo T 

Inteneidade de 
corrente I 

Temperatura 
termodinámica O 

Inteneidade   lu 
miñosa ~ J 

Unidades Suplementares   (adimensionais): 

Ángulo plano 

Ángulo  sólido 

metro m 

quilo grama kg 
segundo s 

ampère A 

kelvin K 

candela od 

radiano rad 

esterorradia.no sr 

Unidades Derivadas: 

I. do oomprimento   (geométricas) 

Área L" 

Volume L 
metro  quadrado      m' 

metro  oubioo m~ S 

2.   do oomprimento,  tempo  e ángulo plano   (cinemática) 

LT metro  vor segundo m/s 
-2 

LT metro por segundo       - 
ao quadrado m/s 

T radiano por según 
"~rad/s 

T-1 

Velocidada 

Aceleraçâo 

Velocidade  angular 

Freqüenoia 

do 

hertz 

3.   do compriment ot   tempo e massa   (dinámicas) 

forçaLMT~2 

Energia 

Potencia 

Pre88äc 

L2MT~2 

L2MT~3 

L~lMT~' 

newton 

joule 

watt 

newton por metro 
quadrado 

Hu 

N 

J 

« 

N/ml 

4.  outras unidades derivadas 

Massa específica        "*"3 

Quantidade de ele_ 
trieidade 

Tcnsao elêtrioa 

Resistencia ele- - 
trica 

Capacitancia 

Fluxo magnético 

Indutíncia 

Intensidadc  de 
campo magnético 

Fluxo   luminoso 

Luminância 

ML 

TI 

quilogramo por  me 

L2^'3!"'' 

L'
2

MT'
S
I'

2 

L-ylT4i2 

L2MT~2rl 

L2MT~2l"2 

L-lI 

J 

L'2J 

tro  cúbico 

coulomb 

volt 

ohm 

farad 

weber 

henry 

kg/m' 

C 

V 

F 

Vb 

S 

ampère por metro A/m 

lumen lm 

candela por me- 
tro auadrado ad/m' 
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BRAZILIAN .ŒAi mima. m ¡mms SERVICE ^T»<m.Jmim 

¡m ûE w&m SERVICES OP mmmm m OF m^ ^ ^^ 

DARDIZATTON 

1.  MBCH^WTPq 

1,1   POMMENT.   imTH  ft   AREA   -   rrflvmmnr 

(Meacurenent    of length and area used for trade) 

LU'  Commerçai measures of length ,ra,Je_ of metal, hard 

wood or other approved material 

1.12 JäaS£ W2ven ox metallic a^d nury^ t^ ^ eojrjmon use 

!'13 frength measuring machines 

1.13.1 Fabric Measuring Instrumente & Machines 

1.13.2 Cordage Measuring Instruments & Machines 

1.13.3 Timber Measuring Instruments & Machines 

1.13.4 Wire & Wire Netting Measuring Machines 

1.13.5 Cable Measuring Machines 

1.13.6 MinopllaneousMeasuring Machines in Trade 

ìalì Area measuring instruments (e.g. for lo^.h^ 

1.14.1 Planimetcrs 

1.14.2 Leather Measuring Instruments 

1.14.3 Miscellaneous Area Measuring Instruments 

Lúa  Counting Machines 

1.15.1 Counting Machines used in Trade & Industry 

1.15.2 Vending Machines 

1UÉ lainctcrs m jauc asajsa^ lnotrunien,.., mi ^ 
motor vohlcleo 

L.wwwumM£wmis. ¡wmumiiswiL 

1^2 Mfl^eiW?. Si BElaanc length atand»»! 
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1.20.1 Wavelength with line standard comparator 

1.20.2 Line standard with end standard comparator 

1.20.3 Interferometry for length measurements 

1.20.4 Linear & circular dividing laboratory 

1.20.5 Block (clip)  gauge  comparator - reference & cali- 
bration 

Iâ£l Engineers'   Limit Pausen 

1.21.1 Plain oylindrlcalPlug & Ring Qaugcs 

1.21.2 Plain gap gaugec,  fixed & adjustable 

1.21.3 Depth gaugec 

1.21.4 Tapered plug & ring gauges 

1.21.5 Profile gauges 

1.21.6.Position gauges & receiver gauges 

1.21.7 Screw gauges 

1,22 Engineers measuring tools and Instruments 

1.22.1 External Micrometers & Micrometer Setting (Jauges 

1.22T2 Micrometer heads 

1.22.3 Internal micrometers & stick micrometers 

1.22.4 Depth micrometers 

1.22.5 Vernier callipers 

1.22.6 Vernier height gauges 

1.22.7 Surface plates 

1.22.8 Toolmnkers'  fiats & high precision surface plates 

1.22.9 Optical flats 

1.22.10 Straightedges 

1.22.11 Engineers'   squares 

1.22.12 Engineers'   Precision levels 

1.22.13 Engineers•   parallels 

1.22.14 Dial gauges for linear measurement 

1."'.^ Dial test  Indicatore-C   (lever type) 

1.22.16 Peeler Gauges 

1.22.17 Cast iron angle plates & box angle plates 
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1.22,16 ixtensometers for proof stress determinations 
1.22,19 Laboratory instruments 

1.22.19.1 Vlcat apparatus  (cement) 
1.22.19.2 Pensky Martens apparatus  (petroleum) 
1.22.19.3 Penetration needles  (bitumen) 
1.22.19.4 Thickness gauges for rubber, plasties etc. 
1.22.19.5 Airflow nozzles & petrol  jets 

isil« ¿i«« * .ClxtUrtti cutting tools & components 
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 Examination of laboratory moulds 6 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 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 Assessment for conformity to standards 
1.23.6 Test sieves 

isil. Testing of machine toojs 

1.24*1 Geometric tests 

1.24.11 Flatness of beds & tables 

1.24,. 12 Stj.-aightness 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 Dynamic (practical) tests 

l-.24.2i Performance tests 

1,24,22 Deflection teats 

1.25. Surface texture 

1.25.1 Assessment of surface texture 
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1.25.2 Surface finish measuring Instruments 

1.25.3 Surface  texture standards 

1„.26 Gears.  Splines and Sermt-ionn 

1.26.1 Machine     cut (soars  - Helical & Straight Spur 

1.26.2 Bevel gears  (machino  cut) 

1.26.3 Gears  for traction 

1.26.4 Worn Gearing 

1.26.5 pine  Pitch gears 

1.26.6 Gears  for turbines & similar Drives 

1.26.7 Straisht-Sidcd Splines & Serrations 

1.26.8 Special  types  of gears 

1.26.9 Gear cutting tools 

1.26,. 10 Gauges & masters for gearings 

l,f27 Working Standards  of Length •-. Anppn 

1.27.1 Line standards & precision linear scales 

1.27.2 Surveying tapes-petroleum clip tapes 

1.27.3 Prccioo  levelling staffs 

1.27.4 Slip (block) Gauges  -  Inspection & working grade 

1.27.5 Length  (end) bars-block gauges above  100 mm 

1.27.6 Cylindrical plug standards 

1.27.7 Cylindrical Ring Standards 

1.2', .8 Roller gauges 

1.27.9 Steel ball gauges 

1.27.10 Combination angle gauges 

1.27.11 Precision Polygons & Circular Scaleo 

1.27.12 Thread Measuring Accessories 

1.27.13 Precision Graticules,   Stage Mlcrometero 

1.27.14 "^«n^-.-jmeter Counting Changer 

1.27.15 Screw pitch reference  standards 

1.27/16 Sine bars & sine tables 

L28 Precision Measuring mmmiL^^m^nanmzJi^u- 
r:L:ir;    equipment 
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1.28.1 Length Measuring Machines 

1.28.¿ Screw Diameter Measuring Machines 

1.28.3 Screw Pitch Measuring Machines 

1.28*4  Precision Projection Apparatus 

1.28.5 Auto-Colllmators & Optical Length Measuring Inatru 
monts 

1*28.6 Dividing Heads & Tables 

1.28.7 Gear 8c Hob Measuring Equipment 

1.28.8 Engineers  Comparators  (external Measurement) 

1.28.9 Diamond Indenterò for Hardness Testing Machines 

1.28.10 Cryptoroct0113  (black & white) 

1.28.11 Extensomoterc 

1.23.12 Wet Film Thickness Gauge  (wheel type) 

1.28.13 Fineness  of G^lnd Gauge 

1.28.14 Taps & Dies 

I.29 Fnrrineerinjg Design Analysis $ 

1.29.1 Drawing Practice 

1.29.2 Gauging & Inspection Practice 

1.29.3 Standards  for Preferred Design Sizes In linear & 

Angular Dimension 

1.29.4 Pits 

1.29-5  (Standard)  Tolerances  -Dimensions 

1,29,6  (Standard) Tolerancia  - Oeometry 

1.29, (  Machine Processes, Surface   finish"»Effects of 

Tool Geometry on Dimension and Process Variability 

l,29o& Principles  of Interchangeable Manufacture 

1.29.9 Quality Assurance and Conformity With Standards 

Testing 

1.29.10 Production Engineering Metrology 

§ (Industrial Metrology Consulting Services) 
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1.3 Volume.   Density ft- y^« 

1.31 Examination of volumetric equipment 

1.51.1 Measures  of volume 

1.51.2 Laboratory Glassware 

1.51.5 Pilling machines 

1.51.4 Receptacles for the measurement of solids.earth. 
sand or ballast 

1.51.5 Tanks and other receptacles 

UE. r-termination of Density of Liquids k Solids 

1<52;1 Densfc-    of liquids 

li52*2 Density of solid« 

1.33 Examination of Hydrometers 

1.55.1 Density hydrometer 

1.55.2 Specific gravity hydrometers 

1.35.5 Brix hydrometers  (sugar Industry) 

1.55.4 Proof spirit hydrometers 

1.34 Measurement of Flow of Lloulds:fc Qaaaàfcalibrati^ ?f 

flow measuring devices 1 

1*54.1 Anemometers  -  (metereology) 

1.54.2 Mechanical type meters 

1.54.5 differential type meters 

1.54.4 Variable aperture type meters 

1.54.5 Other flow measuring devices 

1.54.6 Calibration of Jets 

1.35 Volumetric Metecrologjgal Instrumenta    e.g.Rain Gauges 

1.36 Determination of ship tonnage 

l.«il    Industrial Scales & Weighing Appliances 



^ 

1.42 Como re lai Balanceo 

1.43 Prec Is;lon_^¿fl_nnos _ 

1.44 Torsion ;• -±. lances 

1.45 Special p-vro?sc_Balances 

1.45.1 Moisture Balanceo 

1.45.2 wocjtphcJ. Balances 

1.45.3 Gar  rensity Balances 

1.45.4 Yarn Balances 

1.46 Commercial Weights 

1.47 Precision Weights 

1.48 Measure of  Grain 

1.49 Weighing of Components 

1.5 Time. Velocity.  Rotational Speed. & Acceleration 

1:51 Time   Interval 

1-51-1  rrec.'. clon'. Clocks 

1:51.2  Interval Timeso 

1.51.3 Stopwatchec 

1.51.4 Chronograph Watches 

1.51.5 Rating of "Time of Day" Watches 

1.51.6 Marine & Surveying Chronometers 

1.52 Velocity & Rotational Speed 

1.5? Acceleration 

Iâ6 porco, Hardness,  Impact & Measurements  of Strength of Mate- 

rials and Mechanical  yftnt:'no; 0f structures  (Partly With IN?1! 

l;6l   'crlfication  of Force Measuring Devices 

1.61.1 provins Rings & Load Measuring Rings 

1.61.2 Proving Loops 

1.6l.'7< Avisier Boxes 

1.61.4 Electrical Load Cells 

1.6;,,5 Provins Levers 
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1.61.6 Load Dynamometers 

1.61.7 Cable Tension Meters 

1.61.8 Draw Bar Dynamometer 

1.61.9 Cther Load Measuring Devices 

1.62 Verification of Material Testing Machines 

1.62.1 Tension & Compression Testing Machines 

1.62.2 Universal Testing Machines Below "¡.">t Capacity 

1.62.5 Universal Testing Machines AboVc 1CT capacity 

1.62.4 Torsion Testing Machines & Torque Wrenches 

1.62.5 Tension Torque Testing Machines 

1.62.6 Biaxial Testing Machines 

1.62.7 Triaxial Testing Machines 

1.62.8 Other Stroes Producing Machlnon (u¿  soils) 

1.62.9 Fatigue Testing Machines 

1.63 Verification of Haroness Testing Machines for Metals' 

1.-67.1 Vichers Hardness Testing Machines 

1,65.2 Rockwel Hardness Testing Machines 

I.65.5 Brine11 Hardness Testing Machines 

1.65.4 Lo* i*iad Hardness Testing Machines 

1.65.5 Micro Hardness Testing Machines 

1.65.6 Other Types of HardnosBTesting Machines 

1.64 Hardnc-s Testing Instruments For Non-Mo taille Materials 

*]• ''•; Is Dead-Weight Rubber Hardness Tester 

1.64.2 Rubber IV-rometers 

1.64.5 Hardness (softness) Instruments For Plastics 

1.64.4 Micro Hardness Tester For Rubber 

1.65 Impact Testing Machines For Metals And Mon-Metalllc Materials 

7 ;'''"-.1 Impact Testing Machines For Metals(iZOD & Charpy) 

I.65.2 Impact Testing Machines for Plastics 

1.65.5 Falllng-Pcndulum-Typc Machines for Performing Punc- 

ture, Stiffness & Tearing Tests on Paper & Textiles 

I.65.4 SpecialTypes of Machines 
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1.66 Other Tooting Machines  (Ductility.  Folding, etcì 

1.66.1 Ductility Tenting Machine 

1.66.2 Folding & Bond Tester 

1.66.3 Other Types  of Testing Machines 

1.67 Standard Hardness Blocks for Metal & Rubber 

1.67.1 Brine 11 Standard Hardness Test Blocks 

1.67.2 Rockwell Standard Hardness Test Blocks 

1.67.3 Vlckers Standard Hardness Te3t Blocks 

1.67.4 I.R.H.(Rubber) Standard Hardness Te3t Blocks 

1.67.5 Special Standard Hardness Tost Blocks 

1.67.6 Examination of Brine11 & Vickero Microscopes 

1.68 Testing of Lifting Pear.  Cranes & Hoists   flnfi PAntenow 

1.68.1 Examination of Lifting Gear Testing Equipment 

1.68,2/1. provai of  Patterns for Lifting Qoar 

1,68.21'   Chain 

1.68.22 wire Rope 

1.68.23 Steel for Wire Rope 

1.68.24 Tension of wire For Rope 

1.68.25 Toralon of Wire for Rope 

1.68.26 Tension Tests on Fittings 

1.68.27 Bend & Reverse Bend Tests on Wire 

1.68."^    Testing Passenger & Goods Elevators 

1.68.4 Testing 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 Tastencrs 

1.68.73 Welded Joints 

1.68.74 Other Typos 

1.68.8 Testing of Scaffolding 

1.69 Testing of Springs,  r^.kec 8s Energy Absorbing Devices 

I.69.I Veri"lcatlon 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 Energi Absorbing Devices 

1,7 KffWVRp 

1.71 Dead Weight  Tenters 

1.72 Pressure & Vacuum Gauges 

1.72.1 Test   Pressure (Jauges 

1.72.2 Compound Gauges 

1.72.3 Oxygen Gauges 

1.72.4 Pressure Vessel Tests 

1.72.5 Vacuum Gauges 

1.72.6 Other Pressure Measuring Devices 

1.73 Barometers 

1.73.1. Me-cury Barometers 

1.73.2 Aneroid Barometers 

1.73.3. Manometers, Barographs 

1.73.4 Special Instruments   (eg micro \ftrometers) 

1.74 Verification  of Sp^ncnanonete 

1.75 Testing Fired & Unfired  Presaure Vessels 

2.1 ELECTRICAL STANDARES        fi.fi. 

(to be completed later) 

2.11 Standard Cell3 

2.12 Resistors 

2.13 Potential Dividers & Potentiometers 

2.1*1 Bridges 

2.15 Indicating &  Recording Instruments 

2.2 ELECTRICAL STANDARDS ET  POWER FREQUENCY 

2.2.  Transformers   (Details  to Be Coir; led Later) 

2.22 High Voltage   (at later stage) 

2.23 Indicating  Instruments 

2.23.1 A.C.   Ammeters 

2.23.2 A.C.   Voltmeters 
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2.23.3 A.C.   Wattmeters 

2.23.4 Frequency Meters 

2.23.5 Examination of Test Equipment 

2.3 TIME fc jREQUENov (fetalis  to be completed latori 

2.3.   Frequency 

2.32 Vf ave Motore 

2.33 Counter's & Time  Interval Meters 

2.34 Impedance Measurements 

2.4 INDUCTANCE & CAPACITANCE 

2.41 Inductors 

2.42 Capacitors 

2.5 ELECTRICITY MF.TRHS 

2.51 power Supply c-1 Meters  Pattern Approval 

2.52 Electricity Meter Testing(for Blc-ctrlcity Supply 
Authorities   ) 

2.t-3 Examination   of  Electricity Meter Testing    Equipment 

2.6 TESTS ON ELECTRICAL APPLIANCES &. ACCESStRIES   (Certification of 

oofoty)   (S.ne Tents  With  IMT^INSTITUTO NACHWAT, m ••"•- 

2.61 Tests  on Conducting &, Insulating Matci'lalcrIA ^**3' 

2.62 Tests  on Electron Tubes & Semi  Conductors-Not 
Rectifiers 

2.63 Tests  on Power Rectifiers 

2.64 Tests  on Electronic & Telecommunication Equipment 

2.6? Tests  on Elect-ical Machines-Industrial 

2.66 Tests  on Circuit Switching &  Rupturing Devices 

2.67 Tests  jn Climatic & Durability Characteristics 

2.68 Tests  on Electrical Machines-Domestic 

2.69 Examination  of Various Testing Equipment 

2.7 MAGNETISM & MAGNETIC   PROPERTIES OF MATERIALS 

(Details To Be Completed  Ir tor) 

2-71 Miscellaneous Magnetic Tests 
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3. H E A T 

3.1 Teuperaturo (Some itema with INT) 

3.11 Liquid-in-glass  Thermometry 

3.12 Dial Thermometers,   Thermographs,  Thermootats 

3.12 Thermocouple  Pyrometry 

3.14 Optical  Pyr omet l'y 

3.15 Radiation  Pyrometry 

3.16 Resistance Thermometry 

3.17 Thermal Expansion 

3.18 Thermal Conductivity 

3.19 Installation Checking 

3.2 VISCOSITY & SURFACE TENSION 

3.2.  Calibration of Viscometers 

3.22 Viscosities  of Liquids 

3.23 Surface Tension Determination 

3.31 Ps yc hrornete r 

3.32 Absorption Hygrometer 

3.33 Hydrometers  for Low Dew-Po int.-3 

4.0 P T I C S 

4.1 Photometry (Photometric Units & Standards  in co-operation) 
with INT-at later stage) 

4.11 Units  of  luminous  Intensity & Flux 

4.12 Units  of Luminance & Illumination 

4.13 Photometric Standards 

4.14 Calibration of Standard Filament Lamps 

4.15 Accurate  Photometry of Discharge Lamps 

4.16 Photoelectric Cells & Photometer 

4.17 Lighting In Public  Places & Factories 

4.18 Lighting In Vehicles,  Aircraft & Ships 

It p  ftpi-.-innl   Properties  of Materials   (at later stage) 

4.21 Refractive  índicos   of Solids & Liquids 
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4.22 PROPERTIES OP OPTICAL MATERIALS 

4122,1 Pularluol-.x-y & Colorine try 

4.23 Eyo Hygiene 

4.23.1 

4.23.2 

4.23.3 

Welder's Glasses 

Sun Glasses 

Protective Devices  for Eyes 

4.24 Calibration  of Optometrie  Equipment 

4^ Optical Instruments & Components   (at later starve) 

4.3i Laboratory Measuring Instruments 

4.32 Camera Calibration  (Photogrammetry) 

¿.A C U S T I C S    (at, later, stage) 

5. 1 Testing of Acustieal Equipment 

5.11 Sound  Level Meters 

5.12 Rar Protectors 

5.13 Hearing Aids 

5.2 Physical Measurement of Sound (at later stage) 

5¿21 Sound Pressure 
5.22 Vibrations 

6. CHEMICAL  "ft    BIOLOGICAL    STANDARDS 

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

organizations) 

7. A T • M I C    &    RADIATION    STANDARDS 

(at  later stage  in co-operation vrlth appropriate  laboratory) 

8. REGISTER FOR PATTERN APPROVAL. 

ASSfCIATED LABORATORIES A  N D  MANU- 

FACTURERS AND AGENTS OF M EASURINQ 

INSTRUMENT.   (  at  later stage) 

8.1 R esister jf Approved pattern; 

8.2 Register •-•f Measuring Instrument Manufacturers & Agents 
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8.3 RcKiater of Approved Metrology & Teatina Laboratorien 

8.4 Register of Approved Conno re lai Labels and Trade Descriptions 

8.5 Register of Approved Commercial Pr< cpacking 

2. METROLOGY    OF    HEALTH    HAZARDS,   SAFE- 

TY.   ERGO NOM Jr..g     A  w r,    RELATED      STAN- 

DARDS  (  complete sci-vicc at  later a tage In co-operation 

with   ithc-r competent authorities) 

9-1 Health Hazards - (Metrology of) 

9.2 Safety Hazards - (Metrology of) 

9.21 Fire Hazards 

9.22 Electrical Hazarda 

9.23 Workshop Hazards 

9.24 Hazarda Fron Chemicals 

9.25 Hazarda in Operation of 'nemicai riant 

9.26 Hnsnrda in «-nlng Radioactive Substances 

9.27 Hasarda in Using Irradiating Substances 

9.28 Hazarda in Transportation 

9.29 Hazardain Building & Civil Engineering Works 

9.3 Ergonomics in Metrology 

9.31 Ergonomics of Instrument Design 

9.32 Ergonomics of Instrument Controls 

9.33 Ergonomics of Metrology and Inspection 

9.34 Anthropometry 

10 IflPRARY.   DOCUMENTATION.   TRANSLATjnp 

&FUBLICTTY 

10.1 Metrology Library 

10.2 Metrology Documentation Service 

10,; Metrology Publicity & Public Relations 
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1.CM     lîOlrolc.^   Publication   fln^H• 

—'^—£2j¿LJ±J^iír'_bution  of Publient! nns 

10.0 . Tran,1:1 n•'-or 

llt-JLAJUUULt.A HP    I N T E B W A » T n w  ,  L    L T A  TSft M 

(  coi.-.plcto  cervice at   later stage) 

iltL3e?.'•1Jjgal_Ço,-.o_pcratlon    with State Weichte & Measures 
Organisations 

^^^^^"A^0^10" Wlth   AnHnr1w7*>  Brasxleirn.  dn  HnHM. 

ll>*U£iÜ^^_ü^ Nacional rio ^m^» 
:-Jlci_^--^ilar Organizations •   J 

ll.fr Tcohn:••?:-, ,±)_ci\ation with Brazilian authorities 

U,J3 Techinicai flr.-ipqratlun with QTMT.,   IS0,   n;fl|   ,.nn nthnr. 
?gigi£_ and frrccrnati.onal Organi za tioiy» 

11.6 Organization -,f Meeting    nd  Conferences 

^-JmjRjELLJL.Q Y    AND    I w s T p TI M E N T    T K fl ff ji  n. 

LOGY    COLLEGE  (  complete  Service at  later stage) 

12.1    Elcnor.t.n.^v T^sai  Metrology  School 

l^-.^ly:mc£<l_Lç^a_l  Metrology School 

lL^_gl£"£iI¿^ Industrial Metrology School 

12J_jKLvn^_: .industrial Metrology School 

JiLi... f. ':;.1Ì9JLL_J!;iii3tvune-ivc  Technology School 

12  6    Hcciiaj.liJ^,Irr:trunent  Technology School 

liLl^l/W-l^i .^itru£ç;nt  Technology School 

iLJL_5]¿.£trool.g_lp.çtrunciit Technology School 

l^JO^^l^^UjinçLÇ^^^Pondence   Courann 

!LJ:lj:¿k^L:'^L_AcÍ!.'lnir:tratlon School 
'IO     ''O     •«,.--. 
üi^-.'ii'i; "•' . CtV.Ï 

i2_i_12_Ç2lli:^   VJbrary 
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13.     COMMON    SERVICES- WORKSHOPS.DESIO» 

OFFICE      AND    LABORATORY    ENGINEERS' 

OFFICE V COMPLETE SERVICE AT LATER STAQE ' 

13.1 Mechanical ancl  Ina trugen t Workshops 

13.2 Electrical and Electronic Workshops 

13f3 Plassblotici-a  fe rvT^\L WORKSHOPS 

13.4 Mechanical Pealen Office 

13.5 Electrical and Electronic Design Office 

13.6 Laboratory Engineers  Office 

13/. 1 Mechanical Maintenance 

13.0.2 Electrical Maintenance 

13.6.3 Electronic Maintenance 

13.6.4 Buildings and Furniture Maintenance 

13.6.5 Fire Hazards  Protection 

13.6.6 Laboratory Safety 

13.6.7 Cleaning Services 

13.6.8 plumbing Services 

13.6.9 Air Conditioning 

13.7 Central Laboratory Stores 

13. G Laboratory Rocelvlng & Dispatch Office 

13.9 Transportation Officer 

14. COMPUTOR    AND    DATA    PROCESSO» 
(complete service at later stage) 

14.1 Computor Oroup 

14.Ivi Programming 

14.?.2 Computing and Date Processing 

14.2 Metrology Statistics Qroup 

14.3 Computar Programs Library 

14.4 Technical records and Register of Certificateti 

14.5 3tores and Post Accounting 

14.6 Financial Accounting 
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m marni UUOMAL mmm umnsäL zmm 
"The  Functions  of the Divisional  and Sectional    La- 
ooratories". 

By Edmund layton,   UNIDO Standards Engineer attacked 

to   the Brazilian national  Institute of  ¿eights    ana 

ZTreS ' Instit"t0 »«otoñal   de Pesos e Medidas    - 
IlfPH   in Rio de  Janeiro. 

IJ/TSOU/affnir 

Brano, Organizations,   situated  in 25 out of ine ,2 States fL 

9t«al and meights and masures services in IS states are 

Otvenin Survey of ostina »eights and l!easures ZliceZ 

Zn ÌPTU1>-      "»«««Mon    sectoZ- 

»hen preparing Uè large soale, long tern project Stan - 
devaluation   in Brazil»   *n   ^ , 
date   to  th.  r n presented at the most  convenient 
date   to   the   Governing  Council  of u.N.D.P.   after   the  Brazilian 

Government's   reouest has  been accepted and all formaiiti    s 
haue   been  attended. 'ties 

The following describes   in  broad  outlines   the provisions 

Bralr TneÌ " "e  taken  U «"""*«»" •«* e.iZZ 
Bhutan lallation and .hat „in functions are planned to 

».   assigned   to  divisional   and sectional   laboratories     ofthe 

ZlTifl nal Standard° lab°rat°r» - <° ««      tnoh 
attici d°n and lndUStrtal *"""• oratories tobe 
attached to listing Branch eights and Measures OrganUa. 
ttons  situated   in save Brazilian States. 

I- IBS HECHA«.1 CM Division LABOEATOBJ^ 

These laboratories »ill   deal  ttith neasure^nts  encourt» 

inç metrology  used by science   and  technology,   inthe     ZTS 
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of length, area., volume, angle, flou, linear, mass\ and aigular 

velocity, acceleration, simple time measurements, force, hard 
ne ss  and  pressure, 

1 • 1 Labora to ru of the commercial length, area and tax ime ter 

section. These [¡NITS of measurements are used in all transag_ 

tions in commerce were goods are sold on the basis of unit 

price ¡¡or metre, per square ne tre or per cubic metre or by 

multiples and submultiples of these measures. An important 

part uf a service to the consumer is the calibration of taxi- 

meters and   the  approval   of  ta.'ime ter patterns. 

L¡JL Laboratory pj_ the, section of scientific and  industrial 

metrology  of length and  angle.     This lnbni^c tory forms   the basis 

of all  applied engineering  length metrology.     Besides  contain 

ing   the  basic determination  of  the   standard    of length   interns 

of   the   interns ticnally  specified wavelengths  of electro-magn§_ 

tic  radiation  of V.ripton  86,    it contains   the   standards  of re- 

ference for   c   novation   cervices of  the  means  and standards of 

length mease1 ,'• ^cnts  kept   by  other standards,   testing and metr& 

logy laboì a-'.e. les  a;<d  hy   industry.     It  also   includes  a  labora 

tory for   the   establishment  of  :   geodetic  base,   so   that precise 

length mu a sur „..g   'spi. -,   and  other surveying   instruments  can  be 

verified.   In<'.v.strìrì   consulting services  on   length metrology, 

for   the  private  sua.  public   sector are   included. 

Iti '£&. lebt ru tory o£ the_ section for volume, density and 

flow meusur.. • "••er.ts_. This ' s.eoratory has been kept relatively 

large bec met cf 'ss -'mínense importance upon the national ecQ_ 

nony. desse i-enents have to be taken of the volume,dens ity and 

flow of li ivi.-'s '?.,' gases ; nd pattern approvals of flow and 

other „late ,-.'•• ,l.vices for most various fluids have to be under 

taken, ihe :->'/ of this section is of ^reat val ^ to the pe- 

troleum   irdv-tr-i   in  all   its   ramifications. 

LiA I'M. URTLH é££t.Ì2!l     laboratori/  controls,   the  standard    of 
mass.     This   Ir  eoi  only   the   most   important     tandard for  commer 

ce,   OR many   transections   in   business  are   based  on   this     unit, 

be,   -il.,e   xany dee'~,?d units  of  the   "SI''  r item  are linked     to 
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¿. ML£L1IZJ1L éE¿l ELECTRO!; i es DIVISION LABORATORIES 

I'hts  .r-vip  of  lr»oratories handles   the  major    part    of 

natntener.ee     r .;]•- ,-trica]  and  electronic  standards and       the 

associated  c<J Hr-.tion  wrk.     An   important  technological aspect 
of this   division's   u-orh   is  the  pattern  approval   of    instru  - 

menta  us:d /v   --csiirir.g electrical   power supplied     to small 

medium  and   large   consumers end  the   safety  testing  of elee    - 

trical   onuipment used  by   industry and  by   individuals  in  the 
commun it ii, 

2iA 17¿.". L 'hklilÎSLOl fi/ îhL direct current electrical    stan- 

?.:ïa§. S.2Ï.U.C.-L.   '••   'ic*-d extensively   in  science,   basic and 

applied electrical technology and is necessary for an accurate 

calibration service of -easvring instruments used in electro 
techno] oc y  arr" electronics, 

£t¿ ïliS. .^.HZïïorjL o£ the. section for alternating current 
electrical sU^c'ards. is used for nost of the important power 

supply and distribution industry. A large part of the uork, 

besides the .maintenance of standards and the calibration of 

measuring instruments, i-, donc on approval of patterns of 

measuring   instrumente for performance   and public   safety. 

Ztl IMS. .CM ¿rejiuenç^ section laboratori!.       In   recent year* 

time  and  frequency  measurements have   risen   to  an   importance 

never foreseen,     The   irhol a fundamentals  of  time   measurements 

arc stro-gly lt-rjd  ,;ith frequency  and   these   together      form 

the   oasis   <v   ear y rr:asarcmar.ts   in   telecommunications,     radio 
vn vi rational   guidance  for ships   at sea    and 

ir  basad upon accurate   time   and frequency 

tu rally,   -nth   the  advent of  the   space      age 

t\cre.   measurements  have further  risen 

' n;: crd   trilli 

aircraft   ir. fi ; 

me a su rar - •?. TV. 

and spa c -,    t. •   • 

import a ne a , 
in 

-n~  Cl.2apjhig.nc5_ section 1 abora torv. 

Induct r-ca   • -:d  capacitance  meaurements are   important 

far  the   detcr-iir^ion  ci  principal  units used   throughout efec 

tribal   versunken Is.      'heir application   in   the  electrical and 

electro lie   industries measurements  cannot be  overemphasised. 
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jj¿¿ Laboratory  for  the  section g£ pattern  approvai gX elec- 

tricity meters.     Pattern approval  and   the   calibration of elee, 

tricity meters for  other laboratories,   for large     electricity 

supply author ¿ties  and for  the   consumer plays  an important 
part   in   the   activity of the Laboratory. 

2'6 Laboratory o£ the_ section for teatina electrical appli- 

ances £££ safety. A special laboratory has been devoted to 

testing the function and safety of electrical apparatus and 

appliances. This is not only a service offered to industry 

but also in the interest of public safety and consumer protect 
tion. 

A  special   small  laboratory,   for   the   testing  of magnetic 

properties has  been   included   in   this  section. 

1'   HEAT LI VISION LABORATORIES 

This  laboratory has  been  divided   into   two  parts. One 

for measuring temperature by any possible method and associated 

physical units and one for measuring the viscosi ty and density 

of substances. The measurement of temperature in science, in 

du s try and technology is of utmost importance. Close liaison 

will be mainte incd \olth the Electricity Divisions., or the 

control of ¡r^ce^ees end phenomena, accurate temperature stan 

dards must è e maintained for the whole temperature scale in 

practical  nee.   renting fror:  extreme   cold   to  extreme  heat. 

Many e^:irols of products in technologic in agro indu s tries 

and in conmeree era based on viscosity and density. These two 

types of measurements contribute considerably to determina - 

tions of product quality and functional suitability, for ex- 

ample: of mineral and vegetable oils for the most varied 
appiications. 

4.   OPTICS Dl VISION LABORATORY 

The Laboratory for optics nill be concerned with the 

maintenance of the photometric and colorimetrie standards. It 

will also investigate the suitability of equipment used for 

the  protection  of sight and will   generally assist   in develop- 
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ping standards for suitable  illumination,   eyesight protection, 

and  the  calibration of optical   instruments used  in     industry, 

science  and   technology,     equipment used  by opticians    will   by 
calibrated and  approved. 

LMI *custicA djyision laboratory. The number of acustical 

instruments used by the community is steadily increasing and 

facilities nuct be provided for the constructions of an anechoic 

chamber for the testing of acustical instruments and for metro, 

logical research in acuities in general. Standards of noise 

tolerance »m be investigated and a calibration service and 

pattern approval of hearing aids and noise measuring equipment 
will   be   set up. 

Lb. Workshops.    The  nature  of  the  work of  the laboratory     is 

such  that   it   is   impossible   to  buy  all   equipment  ready made. 

Existing equipment  ha,   to   be maintained  by highly  skilled peL 

sonnel   and special   equipment has   to  be  produced  to  cater    for 

the demands  of a national  Standards Laboratory. 

CONCLU 8 ION 

Â   detailed list of planned services and of units      for 

which standards have   to  be  established   is enclosed as Appendix J. 

The  areas  of  the   various laboratories and some  envfro - 

mental   specifications  have   been  compiled and are  attached   as 
Ar pendi."    4, 

JUNE 1971 

SL/MJS. 
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MINISTERIO DA INDÙSTRIA E DO COMERCIO 
Praga Mauá,7 

INSTITUTO NACIONAL DE PESOS E MEDIDAS 
Rio de Janeiro - OB -Brasil 

SURVEY pjP EXISTINQ WEIQHTS AND MEASURES SERVICES-JUNE 1970 

which are at present available In the Brazilian National Institute 

of W. Ights  and Measures  -  Instituto Nacional de Pecos  e Medidas 

(INPM)  In Rio de Janeiro and  In some Branch Institutes   of Weights 

and Measures-Instltutos de  Pesos e Medidas - (IPEM),   established 

In 15 out of 22 states of Brazil. 

1. MECHANICS 

1.1 Comncrclal length and area - taximeters 

1.11 Commercial measures of  length nade of notai, hard 

wood or other approved material 

1.12 Tapes woven or metallic  and survey tapes in common 

use 

1.16 Taximeters  and other measuring devices  u3ed In mo- 

tor vehicles. 

1.2 - Industrial and scientific length metrology 

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

1.21 Engineers   Limit gauges 

1.Ú.1.1 Plain  cylindrical plug and ring gauges 

1,2],2 Plain gap gages,   fixed and adjustable 

l.w2 Engineers  measuring tools and instruments 

1.22.1 External Micrometers  and micrometer setting 

gauges   (up to 400 nr.i at pros rit) 

1.22.5 Vernier callipers 

1.22.6 Vernier height gauges 

1.22.14 Dial gauges for linear measurements 

1.22.15 Dial test Indicators 

(National standards specifications for the above 
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listed Instruments are being worked out and some of 

then have reached the final draft otage.     The INPM Is 

authorized under law to pass  then as mandatory stan * 

dards after the period of public  review has  elapsed,) 

1.3 - Volume.  Penalty and flow 

1.31 Examination  of volumetrie equipment 

1.31.1 Measures  of volume 

1.31.2 Laboratory glassware   (some Items at INPM on- 

. iy) 

1.32 Examination of density of liquids and solida 

1.32.1 Density of liquids  (United range  at INPM 

and some IPEMs ) 

1.33 Examination  of hydrometers   (limited range at 

INPM and at  some  IPEMS) 

1.31,4 Receptacles  for the measurement of  aolld3 

.    earth,   sand and balast   (at some  IPEMs) 

1.31 5 Tanks and  other receptacles    (at  INPM) 

„1,34  Measurement  of fiow of Uaulcln and gaaea   ^ft11. 

brat Ion of flow measuring devices Ì 

1.34.2 Mechanical type meters 

(This    service Includes verification of pe- 

trol station pump output and domestic and 

Industrial water meter verification.   Domes- 

tic water meter verification service  is 

about to be  introduced  in someipEfr?   while pe 

trol station punp output,   as measured by ca- 

pacity containers,  Is executed In practical- 

ly all branch institutes ). . 

1.41 Industrial scales and weighing appllannon 

(This service available at INPM and most  IPEMs , 

includes road  and  railway weighbridges   using spe 

mm 
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cial mobile equipment. It al^o Includoo the verifica- 

tion of weighing appliances used In prepacklng mer ~ 

chanci is G) 

1.42 Commerclni balances 

1.43 Preclaion Bakn^n 

1.^6 Commerciai weights 

1.47 Preeininn weights 

1.49 Woifihlnp; nf components 

(In view - the volume of work in this section, fuj; 

ther service listing subdivision will be carried 

out later.  Services available at all iPEMs.) 
1.7 PRESSURE 

1.72  Pressure and vacuum f^np• 

1.72.1 Test and other classes of r.,,gBIV,, „-:,röfl 

1.72.2 Compound curves 

1.72.5 Vacuum gauges 

1,74 Verification of aphyRnonanan^o• 

The sew-'cec are available at INPM and appropriate 

standard specification have been drafted m prepara- 

tion for public  review.  They will be  Introduced shor- 

tly in some of the IPEMs when equipment purchases 

will bo completed. 

g- EIECTpiniTY AND MAWJ^TCJM 

g. 1  Electrical stanrliwin n,n 

(At INPM only,   in installation otage) 

g. 11  Stand»rrl  nm-jr, 

2.12 Resistors 

2,1? Potential dividers »nri potentiom^»^ 

g.lg Indicating and •>n0rc11ng: lnatvimnn*-r, 

(This service needs to be subdivided further. 

At present, D.C. Wattmeters can be verified) 



2.2 Electrical standards at power froquonoy 

(At  INPII only,   in Installât Ion G tare) 

2.23.   1 A.C.  Annotors 

2.23.2 A.C.  Voltmeters 

2.5 Elee trinity r^ 

2^1  Power supply electricity noter-pattora approval 

(  At  INPM,   only.  This cervice  la well established  and 

works accordine to an INPM mandatory standard spool - 

flcatlon.    Single phase and throe phase noterò    can 

bo tested.     Brazil has a considerable hone Industry , 

b t to satisfy demand, Imports also a considerable  nun 

ber of meters fron abroad) 

g^g^Elcctrlclty noter tontine for electricity supply au - 

îho.'.Vv-   .     This  service Is also available In states 

of Bahia and,   In the Initial staGe,   In Guanabara). 

2,5? Examination  of electricity noter teatina eoulnnont 

(At riPM jnly,   in  installation sta-e) 

3-HEAT 

3.1 Temperature 

.1^1.Liquld-ln-nlaoc   themonotry 

fThia service is available at the INPM and at so- 

".io other IPiSMs,.     It needs to be further subdivided 

to couprlse clinical theTOonetors and specify va- 

rious other forms:. llqulcMn-Glas3 thernonetcra. ) 

/JPP. 
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INSTITUTO NACIONAL DE PESOS E MEDIDAS AND BRANCH IPEMa 

Survey of Existing services related to the Weights and Measures 

Administration - June 1970 

8. Register for pattern approval, associated laboratories and ma- 

nufactures and agents of measuring Instruments. 

8.1 Register of approved patterns 

(at INPM -  ;ntrallzcdj for complete function, needs esta- 

blishment of more extensive laboratory facilities) 

8.2 Repris tor of measuring Instrument manufacturers and agenty 

(In progress of being established under recent legislation) 

8.4 Register of approved commercial labels and trade descrip- 

tion 

(In progress of being established under recent legislation) 

8.5 Register of approved commercial prepacklng 

(In progress of being established under recent legislation) 

10. Library. Documentation, translation and publicity 

10.1 Metrology library. 

(The  -•-"•* library needs building up but has basic mate - 

rial on shelves.  Some other IPEMs  have formed   "library 

nuclei" e.g.  SKo Paulo IPEM) 

10.2 Metrology documentation service 

INPM held recently a Metrology Documentation Exhibition 

at the Rio de Janeiro National Library and prepared for 

this purpose a detailed list of available documents and 

bibliographical references (Brazilian and foreign,avai- 

lable In Brazil). The library lacks many standard refe- 

rences. 

10.4 Metrology publication service 

(INPM has ample duplies itine facilities and an agreement 

for printing publications with Oovernnent Printer) 
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10.5 Salo and distribution of publications 

(This In handled at present by the \:r;  Lib;•-?..r?; and cor 

tain official publlcatlona ralatlng to the violenta and 

measures cervice are available at all IPEMs). 

10.6 Translator 

(13 available at INPM on a part-tine basis. A number of 

staff members can read foreign publications and some can 

speak well foreign languages). 

11, National and International liaison 

11.1 Technical co-oporatlon with State Weights and Measures 

Organizations 

(A Co-ordination section is at present established at 

INPM which executes also some statistical service on 

performance and finance of IPEMs). 

11.2 Technical co-operation with Assoclaçao Brasllolra de 

Normas Tochnicas 

(Some staff members are also members of ABNT technical 

commltecs, but needs to be greatly enlarged. There Is 

no special section for this work and all communication 

is via the Office of the INPM Director), 

11.3 Technical co-operation with the Instituto Nacional de 

Tecnologia and similar organizations. 

11.4 Technical Co-operation with Brazilian Authorities 

11.5 Techrlcol Co-operation with OIML. ISO. IEC and other 

foreign and international organizations. 

(Concerning 11.5, 11.4 and 11.5, ar. communications are 

made through the Office of the INPM Director. The co - 

operation vlth OIML, IS' and IEC needs to be j.reatly 

enlarged because all standard specification work, rela- 

ted to measures and measuring Instruments is, under exls 

ting law, the competence of INPM and Its executing not- 

work of state weights and measures organizations) 
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lg Metrology and Instrument technology colley 

12,1 Elementary T^rnl aotrolor^ school is hairt at INPM and na- 

ne IPEMs 

12.3 Elementary Industrial Metrology School 

(aone preparation lo being nade for coursée In clonen - 

tary length metrology and proaaurc cauce verification) 

13, Common services - workshops, design office and laboratory en- 

gineers' Office 

13.1 Mechanical and Instrument workahop 

(Practically all iPEMa have some workahop facilities. The 

INrM workahop la amali, but haa experienced tradesmen in- 

cludine an electrician on the staff. The head of the work 

3hop la also responsible for all INPM maintenance and 

transportation) 

13.4 Mechanical design office 

(INPM and IPEM f«o Paulo have a small drawing office) 

13.7 Central laboratory atore 

13.8 Laboratory Receiving and Dispatch office 

(Those sections operate for all the state network at INPM 

as the central distributing; authority for equipment  and 

supplies) 

Ik  Computer and data processing 

There arc small and modern desk calculating machines avai- 

lable for accounting- and technical computations, m the beginning, 

co-operative arrangements can be made for conputor time with Brazi- 

lian foderai authorities having spare conputor time available. 

/JPP. 
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L.iota das no?.3o0 metroi^n , T^ + of metrQlnfiT nnft„nr%a 

*•  M E C H A M   r r g 

1.1.Commercial  length,  arca and  taximeters 

1.2 industrial and scientific Length Metrology (Engineering Metro 

loEyJ 
1.3 Volume, Density and Plow 

1.4 Mass 

1.5 Time, Velocity, Rotational Speed and Acceleration 

1.6 porco, Hardness, impact and Mechanical Testing of Materials & 
Structures 

1.7 Pressure 

^»HUHTY,ELECTPnnr, ¿ M A Q N E T T s M 

2.1. Electrical Standards - D.C. 

2.2 Electrical Standards at power Frequency 

2.3 Tima and Froquoncy 

2.4 Inductance and Capacitance 

2.5 Electricity Meters 

2.6 Tests on Electrical Appliances and Accecaorleo 

2.7 Magnetiara & Magnetic Properties Of Materials 

3. H E AT 

3.1 Temperature 

3.2 Viscosity and Surface Tendon 

3.3 Hygromotry 

*.  0 P T J Ç fi    ( AT    LATE*    sT ft ff fN 

4.1 Photometry 

4-2 Optical Properties of Materials 

4.3 Optical Instruments and Components 

5-  ACUSTi;n.q     (AT LATER STAff^ 

5.1 Testing of Acustical Equipment 

5.2 Physical Measurement of Sound 

(at lator stage) 
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7. ATOMIC & RADIATION STANDARDS 

(at later stage In co-operation with competent organizations) 

8. REGISTER FCR PATTERN APPrr,VAT.r ASSfiffTATr.D LABORATORIES AND 

MANUFACTURERS OR AGENTS  OF MEASURING INSTRUMENTS  (Complete 
cervice  at  later otage) 

8.1 Register of Approved  Patterns 

8.2 Register of Measuring Instrument Manufacturers  or Agents 

8.3 Register of Approved Metrology and Testing Laboratories 

8.1*  Register of Approved  Commercial Labels and Trade Descriptions 

8.5 Register of Approved  Commercial  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 Hazards  ( Metrology of) 

9.3 Ergonomics   in Metrology 

10.   LIBRAFY,   DOCUMENTATION,   PUBLICITY AND TRANSLATIONS 
[c^rpletc service at  later 

10.1 Metrolory  Library 

10.2 Metrology Documentation Service 

10.3 Metrology  Publicity Public Relations 

10.4 Metrology  Publication Service 

10.5 Sale and  Distribution of Publications 

10.6 Translator 

BttlgQ ) 

11. NATIONAL AND INTERNATIONAL LIAISON (Complete service at 
later stage) 

11.1 Technical Co-operation with State Weights & Measures Orga- 
nizations 

11.2 Technical  Co-operation with Associalo Brasllelra de Normas 
Técnicas 

11.3 Technics    Co-operation with  Instituto Nacional de Tecnolo- 
gia and  similar Organizations  in Brazil 

11.4 Technical  Co-operation with Brazilian Authorities 

11.5 Technical  Co-operation with OIML,IS0,IEC,  and other Foreign 
and  International Organizations 

11.6 Organization of Meetings and  Conferences 
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12. METROLOGY AND INSTRUMENT TECHNOLOGY COLLEGE 

(Completo service at later stage) 

12.1 Elementary Legal Metrology School 

12.2 Advanced Legal Metrology School 

12.5 Elementary Industrial Metrology School 

12.4 Advanced Industrial Metrology School 

12.5 Physical Instrument Technology 

12.6 Mechanical Instrument Technology 

12.7 Electrical Instrument Technology 

12.8 Electronic Instrument Technology 

12.9 Metrology Education Centre 

12.10 External and Correspondence Courses 

12.11 Metrology Administration School 

12.12 Metrology Musei" 

12.13 College Library 

13. COMMON SERVICES - WORKSHOPS. DESIGN OFFICES AND LABORATORY 

ENGINEERS OFFTCF (Complete Service at later stage) 

13.1 Mechanical and Instrument Workshops 

13.2 Electrical and Electronic Workshops 

13.3 Glassblowers and Optical Workshops 

13.4 Mechanical Design Office 

13.5 Electrical and Electronic Design Office 

13.6 Laboratory Engineers Office 

13.7 Central Laboratory Stores 

13.8 Laboratory Receiving and Dispatch Office 

13.9 Transportation Officer 

1», COMPVTQR AND DATA PROCESSING (Complete service at later 
otage) 

14.1 Computer Group 

14.2 Metrology Statistics Oroup 

14.3 Computor Programs Library 

lit.4 Technical records and Register of Certificates 
14.5 Storca  and Cost Accounting 
14.6 Financial Accounting 
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BRA-IT, v; ^ATJOKAL WEIGHS m MEASURES SERVICE -TTWORK- DETAILED 

LiSI fiP PROPOSED SERHCgS OP EXAMINATIONS Affi OP AREA¿ OF. STAN - 

DARDIZATIQN 

1. M E C H A, M  T   f! a 

1.1  COMMERCIAL LENGTH &  ARPA - TAXIMETER 

(Measurement    of length and area used for trade) 

1.11^ gppimerclal, measures of length mAe of metal,  hard 

wood  or other approved material 

1.12 lapes woven or metallic, ajid purvey tapes  In common use 

1.13 Length measuring machines 

1.13.1 Fabric Measuring Instruments  & Machines 

1.13.2 Cordage Measuring Instruments & Machines 

1.13.3 Timber Measuring Instruments  & Machines 

1.13.4 Wire & Wire Netting Measuring Machines 

1.13.5 Cable Measuring Machines 

1.13.0 f;inor!l,-ineounMeasuring Machines  in Trade 

iili Area measuring Instruments  (e.g.   for leather 

1.14.1 Planimeters 

1.14.2 Leather Measuring Instruments 

1.14.3 Miscellaneous Area Measuring Instruments 

LIS Counting Machines 

1.15.1 Counting Machines ü3ed in Trade & Industry 

1.15.2 Vending Machines 

1*16 Taximeters and other meassurlng instruments used ln_ 

motor vohlclea 

1,2  INDUSTRIAL AJfp .^TpTTTrTn  M3TH MET^flflY 

li2£ Maintenance of primary length standard 
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1.20.1 Wavelength with line ¡standard  comparator 

1.20.2 Line  standard with end standard  comparator 

1.20.3 Interferometry for length measurements 

1.20.4 Linear & circular dividing laboratory 

1.20.5 Block   (clip) gauge  comparator - reference & cali- 
bration 

1.21 Engineers '  Limit QauKC3 

1.81.1 Plain  cyllndrlcalPlug & Ring Gauges 

1.21.2 Plain gap gauges,   fixed & adjustable 

1.21.3 Depth gauges 

1.21.4 Tapered plug & ring gauges 

1.21.5 Profile  gauges 

1.21.6 Position gauges & receiver gauges 

1.21.7 Screw  gauges 

1.22 Engineers measuring tools and instruments 

1.22.1 External Micrometers & Micrometer Setting Oaugea 

1.22?2 Micrometer heads 

1.22.3 Internal micrometers & stick micrometers 

1.22.4 Depth micrometers 

1.22.5 Vernier callipers 

1.22.6 Vernier height gauges 

1.22.7 Surface  plates 

1.22.8 Toolmakers ' flats & high precision surface platea 

1.22.9 Optical  flats 

1.22.10 Straightedges 

1.22.11 Engineers»   squares 

1.22.12 Engineers1   Precision levels 

1.22.13 Engineers '  parallels 

1.22.14 Dial gauges for linear meaaurement 

l.rr.i^ Dial  test Indlcatorec  (lever type) 

1.22.16 Peeler Gauges 

1.22.17 Cast  iron angle plates & box angle plates 
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1.22.18 Extensometers for proof «trees detennination« 
1.22.19 Laboratory instruments 

1«22.19.1 Vieat apparati«   (cement) 

1.22*19.2 Pensky Martens apparatus (petroleum) 
1*22.19.3 Penetration needles   (bitumen) 

1..22.19.4 Thickness gauges  for rubber, plasties etc. 
1.22.19,5 Airflow nozzles & petrol Jets 

1*13.  &2g-&_glxture8,  cutting fa»!, f T^ryntnU 
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 Examination of laboratory moulds fc dies 

1.23.41 Cement cube moulds 
1.23.42 Cement guide moulds 

1.23.43 Vicat moulds (for Vi cat apparatus) 
1.23.44 Rubber specimen    cutters 
1.23.45 Miscellaneous cutters & moulds 

1.23.5 Measurement of components 

1.23.6 Measurement of component« for quality control 
1.23.7 Assessment for conformity to standards 
1.23.8 Test sieves 

isil*  Testina of machina ^jm 
1.24.1 Geometric tests 

1.24.11 Platnesa of beds &  tables 
1.24.12 Stralghtness of Quideways 

1.24.13 Alignments (Parallelism,Squareness, etc) 
1.24.14 Accuracy of lead screw« 
1.24.15 Accuracy of gear drive« 

1.24.2 Dynamic (practical)  tests 
1.24.21 Performance tests 
1.24.22 Deflection tests 

1*25.  Surface tcie».»p> 

1.25.1 Assessment of surface texture 
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1.25.2 Surface finish measuring instruments 

1.25.3 Surface texture standards 

1.26 Gears,  Splines and Serrations 

1.26.1 Machine    cut gears  - Helical & Straight Spur 

1.26.2 Bevel gears  (machine  cut) 

1.26.3 Gears  for traction 

1.26.4 Worm Gearing 

1.26.5 Fine  Pitch gears 

1.26.6 Gears  for turbines & similar Drives 

1.26.7 Straight-Sided Splines & Serratlona 

1.26.8 Special types  of gears 

1.26.9 Gear cutting tools 

1.26.10 Gauges & masters  for gearings 

1.27 Working Standards of Length f: Angle 

1.27.1 Line  standards & precision linear scales 

1.27.2 Surveying tapes-petroleum clip tapes 

1.27.3 Precloo levelling staffs 

1.27.4 Slip  (block)  Gauges  -  inspection & working  grade 

1.27.5 Length (end) bars-block gauges  above 100 mm 

1.27.6 Cylindrical plug standards 

1.27.7 Cylindrical Ring Standards 

1.2';,8 Roller gauges 

1.27.9 Steel ball gauges 

1.27.10 Combination angle  gauges 

1.27.11 Precision Polygons & Circular Scales 

1.27.12 Thread Measuring Accessories 

1.27.13 Precision Graticules,  Stage Micrometcie 

1.27.14 T>e;«M.c;rtometer Counting Changer 

1.27.15 Screw pitch reference standards 

1.27/16 Sine  bars & sine  tables 

1.28 Precision Measuring Machines and Mlooallaneouo Méaou- 

ring    equipment 
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1.28.1 Length Measuring Machines 

1.28.2 Screw Diameter Measuring Machinca 

1.28.3 Screw Pitch Measuring Machines 

1.28.4 Precision Projection Apparatus 

1.28.5 Auto-Colllmators & Optical Length Measuring Instru 
monto 

1.28.6 Dividing Heads & TabIta 

1.28.7 Gear & Hob Measuring Equipment 

1.28.8 Engineers Comparators (external Measurement) 

1.28.9 Diamond indenterò  for Hardness Testing Machines 

1.28.10 Crypt©meters   (black & white) 

1.28.11 Extena ocie tere 

1.28.12 Wet Film Thickness Gauge  (wheel type) 

1.28.13 Fineness of Grind Gauge 

1.28.14 Taps & Dies 

1.29 Engineering Design Analysis ç 

1.29.1 Drawing Practice 

1.29.2 Gauging & Inspection Practice 

1.29.3 Standards for Preferred Design Sizes In Linear & 

angular Dimension 

1.29.4 Fits 

1.29.5 (Standard) Tolerances -Dimensions 

1.29.6 (Standard) Tolerances - Geometry 

1.29.7 Machino; Processes,  3urfr.c-  finish'»Effects  of 

Tool Geometry on Dimension and Process Variability 

1.29.8 Principles of Interchangeable Manufacture 

1.29.9 Quality Assurance and Conformity With Standards 

Testing 

1.29.10 Production Engineering Metrology 

§ (Industrial Metrology Consulting Services) 
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1.3 Volume. Density & Flow 

1.31 Examination of volumetric equipment 

1.31.1 Measures of volume 

1.31.2 Laboratory Qlasswnre 

1.31.3 Pilling machines 

1.31.4 Receptacles for the measurement of solids.earth. 
sand or ballast 

1.31.5 Tanks and other receptacles 

1*J& Trtermination of Density of Liquids k Solids 

1;32;1 Densit-      of liquids 

1*32.2 Density of solids 

1.33 Examination of Hydrometers 

1.33.1 .Tensity hydrometer 

1.33.2 Specific gravity hydrometers 

1.33.3 Brlx hydrometers   (sugar industry) 

1.33.4 Proof spirit hydrometers 

1.34 ^sûrement of Flow of Liquids;* flanea (callfr^;^ tf 

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 devloea 

1.34.6 Calibration of Jets 

1.35 Volumetric Meterrologjgal Instrumenta    e.g.ftMn flau-a 

1.36 Determination of ship tonnage 

I.HI    Industrial Scales & Weighing Appliances 
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1.42 Commercial Balancea 

1.43 Precision Balances 

1.44 Torsion Balanceo 

1.45 Special Purpose Balances 

1.45.1 Mol3turc Balanceo 

1.45.2 Westphal Balances 

1.45.3 Gas rtenslty Balances 

1.45.4 Yarn Balances 

1.46 Commercial Weights 

1*47 Precision Weights 

lf48 Measure of Grain 

1.49 Weighing of Components 

1.5 Time, Velocity. Rotational Speed, tc Acceleration 

1:51 Time Interval 

1.. 51.1 Precision". Clockn 

1:51-2 Interval Time so 

1.51.3 Stopwatches 

1.51.4 Chronograph Watches 

1.51 5 Rating of  "Time of Day" Watches 

1.51.6 Marine & Surveying Chronometers 

1.52 Velocity & Rotational Speed 

1.53 Acceleration 

1.6 Force. Hardness,  impact & Measurements of Strength of Mate- 

rials and Mechanical Testing of Structures  (Partly With INT) 

l;6l "crlfication of Force Measuring Devices 

1.61.1 provins Rings & Load Measuring Rings 

1.61.2 Proving Loops 

1.61.3 Amo1er Boxe3 

1.61.4 Electrical Load Cells 

1.61.5 Proving Levers 
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1.61.6 Load Dynamometers 

1.61.7 Cable Tcn3lon Meters 

1.61.8 Draw Bar Dynamometer 

1.61.9 Other Load Measuring Devices 

1.62 Verification of Material Teatina Machines 

1.62.1 Tension & Compression Testing Machlnos 

1.62.2 Universal Testing Machines Below *.~»t Capacity 

1.62.3 Universal Testing Machines Above 10T capacity 

1.62.4 Torsion Testing Machines & Torque Wrenches 

1.62.5 Tension Torque Testing Machines 

1.62.6 Biaxial Testing Machines 

1.62.7 Triaxial Testing Machines 

1.62.8 Other Stroes Producing Machines (c*i sollo) 

1.62.9 Fatigue Testing Machines 

1.63 Verification of Haroncss Testing Machines for Metala" 

l;6*.l Vichers Hardness Testing Machines 

1.63.2 Rockwel Hardness  Testing Machines 

1.63.3 Brlnoll Hardness Testing Machines 

1.63.4 Lo* Had Hardness Testing Machlnos 

1.63.5 Micro Hardness Testing Machines 

1.63.6 Other Types  of Hardness Testing Machines 

1.64 Hardnc-s Testing Instruments For Non-Metallic Materials 

Zi'-ilzDead-Welght Rubber Hardness Tester 

1.64.2 Rubber B--rome tern 

1.64.3 Hardness   (softness) Instruments For Plastics 

1.64.4 Micro Hardness Tester For Rubber 

1.65 Impact Testing Machines For Metals And Mon-Metalllc Materials 
1 ;''t;.l Impact Testing Machines  For Metals(iZOD & Charpy) 

1.65.2 Impact Testing Machines  for Plastics 

1.65.3 Falling-Pendulum-Type Machines  for Performing Punc- 

ture,  Stiffness & Tearing Tests  on Paper & Textiles 

1.65.4 SpecialTypee of Machines 



r ••* 9* 
^ 

- 9 - 

z* 

1.66 Other Tooting Machines  (Ductility. Folding, etc) 

1.66.1 Ductility Tooting Machine 

1.66.2 Folding & Bond Tenter 

1.66.3 Other Types  of Teatina MachIneG 

1.67 Standard Hardness Blor*s for Metal & Rubber 

1.67.1 Brinell Standard Hardness Test Blocks 

1.67.2 Rockwell Standard Hardness Tust Blocks 

1.67.3 Vlckerc Standard Hardness Tc3t Blocks. 

1.67.4 I.R.H. (Rubber)  Standard Hardness Test Block3 

1.67.5 Special Standard Hardness T^st Blocks 

1.67.6 Examination of Brinell & Vickers Microscopes 

1.68 Testing of Lifting Gear.  Cranes & Hoists  anri Pnn^n^n 

1,68,1 Examination of Lifting Gear Testing Equipment 

1*68;2A; provai of Patterns  for Lifting Gear 

1.68.21'  Chain 

1.68.22 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 Tests on Fittings 

1.68.27 Bend & Reverse Bend Tests on Wire 

1.68."*' Testing Passenger & Goods Elevators 

1.68.4 Testing 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 Tastoners 

1.68.73 Welded Joints 

1.68.74 Cther Typos 

1.68.8 Testing of Scaffolding 

1.69 Testing of Springs, igf.kos & Energy Absorbing Devices 

I.69.I Verification of Spring Testers 
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1.69.2 Calibration of Springy 

1.69.3 Vérification of Braking Power Testers 

1.69.4 Verification of Energl Absorbing Devices 

1.7 PRESSURE 

1.71 Dead Weight Testers 

1.72 Pressure & Vacuum Gauges 

1.72.1 Test Pressure Gauges 

1.72.2 Compound Gauges 

1.72.3 Oxygen Gauges 

1.72.4 Pressure Vessel Tests 

1.72.5 Vacuum Gauges 

w                                              I.72.6 Other Pressure Measuring Devices 

1.73 Barometers 

1.73.1. Mercury Barometers 

1.73.2 Aneroid Barometers 

1.73.3. Manometers,  Barographs 

1.73.4 Special Instruments  (eg micro 1 urometers) 

1.74 Verification of Sp'TCncaanonete 

1.75 Testing Fired & Unfircd Pressure Vessels 

2.1 ELECTRICAL STANDARES      g.£. 

9 (to be completed later) 

2.11 Standard Cells 

2.12 Resistors 

2.13 Potential Dividers & Potentiometers 

2.14 Bridges 

2.15 Indicating & Recording Instrumonts 

2.2 ELECTRICAL STANDARDS ET POWER FREQUENCY 

2.2.  Transformers   (Details to 1.2 Coir- led Later*) 

2.22 High Voltage  (at  later stage) 

2.23 Indicating Instruments 

I 2.23.I A.C.  Ammeters 

2.23.2 A.C. Voltmeters 
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2.23.3 A.C.  Wattmeters 

2.23.4 Frequency Meters 

2.23.5 Examination of Teat Equipment 

2.3 TIME & FREQUENCY (entails  to be  completed latori 

2.3.  Frequency 

2.32 Wave Mete re 

2.33 Counters & Time  Interval Meters 

2.34 Impedance Measurements 

2.4 INDUCTANCE & CAPACITANCE 

2.41 Inductors 

2.42 Capacitors 

2.5 ELECTRICITY METERS 

2.51 Power Supply el Meters  Pattern Approval 

2.5? Electricity Meter Testlng(for Electricity Supply 
Authorities   ) 

2.l;.3 Examination  of Electricity Meter Testing    Equipment 

2.6 TESTS ON ELECTRICAL APPLIANCES & ACCESSORIES   (Certification of 

safety)   (SJIUU Teats  With INTVlNSTTTym NACIONAL DE TECNOLC- 
GIÀ DC *."T. 

2.61 Tests on Conduct ir.f; &. Insulating Materials  '- 

2.62 Tests on Electron Tubes & Semi Conductors-Not 
Rectifiers 

2.63 Tests on Power Rectifiers 

2.64 Tests on Electronic & Telecommunication Equipment 

2.65 Tests on Electrical Machines-Industrial 

2.66 Tests on Circuit Switching 8c Rupturing Devices 

2.67 Tests on Climatic & Durability Characteristics 

2.68 Tests on Electrical Machines-Domestic 

2.69 Examination of Various Testing Equipment 

2.7 MAGNETISM & MAGNETIC PROPERTIES OF MATERIALS 

(Details To Be Completed I;ter) 

2-71 Miscellaneous Magnetic Tests 
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3.  H E A T 
3.1 TeUPCrature   (Some  Items with INT) 

3.11 Liquid-in-glaos Thermometry 

3.12 Dial Thermometers, Thermographs, Thermostats 

3.12 Thermocouple Pyrometry 

3.14 Optical Pyrometry 

3.15 Radiation Pyrometry 

3.16 Resistance The moine try 

3.17 Thermal Expansion 

3.18 Thermal Conductivity 

3.19 Installation Checking 

3.2 VISCOSITY & SUBFACE TENSION 

3.2. Calibration of Viscometers 

3.22 Viscosities  of Liquids 

3.23 Surface Tension Determination 

3.3 BTOROMETaY 

3.31 Psychrometer 

3.32 Absorption Hygrometer 

3.33 Hydrometers  for Low Dew-Polnts 

4.0 P T I C S 

4.1 Photometry (Photometric Units & Standards In co-operation) 
with INT-at later stage) 

4.11 Units of luminous Intensity & Flux 

4.12 Units of Luminance & Illumination 

4.13 Photometi^ic Standards 

4.14 Calibration of Standard Filament Lamps 

4.15 Accurate Photometry of Discharge Lamps 

4.16 Photoelectric Cells & Photometer 

4.17 Lighting In Public Places & Factories 

4.18 Lighting in Vehicles, Aircraft & Ships 

h ?lr,-,„gi inerties of Materials (at later stage) 

4.21 Refractivo índicos of Solids & Liquids 
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4.22 PROPERTIES OP OPTICAL MATERIALS 

4122.1 PAlarlEiOtry & Coloriraetry 

4.23 Eye Hygiene 

4.23.1 Welder's Glasses 

4.23.2 Sun Glasses 

4.23.3 Protective Devices  for Eyos 

4.24 Calibration of Optometrie  Equipment 

4^ Optical Instruments & Components (at later staso) 

4.31 Laboratory Measurinr; Instruments 

4.32 Camera Calibration  (Photogrammctry) 

¿.A C U S T I  C S    (at. later, stage.) 

5. 1 Testing of Acustical Equipment 

5.11 Sound Level Meters 

5.12 fla r Pr01cc 10rs 

5.13 Hearing Aids 

¡5,^2 Physical Measurement of Sound  (at  later stage) 

5¿21 Sound Pressure 
5.22 Vibrations 

6. CHEMICAL   &    BIOLOGICAL   STANDARDS 

(at  later stge in co-operation with INT and  other competent 

organizations) 

7.ATÍMIC    &    RADIATION    STANDARDS 

(at later stage In co-operation '«rlth appropriate  laboratory) 

8. REGISTER FOR PATTERN APPROVAL. 

ASSOCIATED LABORATORIES A  N D  MANU- 

FACTURERS AND AGENTS OF M EASURINQ 

INSTRUMENT. ( at later stage) 

8.1 R »sister -f Approved  Patterns 

8.2 Register of Measuring Instrument Manufacturera & Asenta 
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8.3 Register of Approved Metrology & Testing Laboratories 

8.4 Re-sister of Approved Conine re lai Labels and Trade Descriptions 

8.5 Register of Approved Commercial Prcpacklng 

9_.  METROLOGY    OF    HEALTH    HAZARDS,   .SAFE- 

TY.   E R Q 0 M  O M ICS    AND    RELATED      STAN- 

DARDS   (   complete service  at  later stage In co-operation 

with other coupetent authorities) 

9-1 Health Hazards  -  (Metrology of) 

9.2 Safety Hazards  -  (Metrology of) 

9.21 Fire Hazards 

9.22 Electrical Hazards 

9.23 V/or'cchop Hazards 

9.24 Hazards Fron Chemicals 

9.25 Hazards  In Operation of   'nemicai Plant 

9.26 Hazards  In '-sins Radioactive Substances 

9.27 Hazards  in Using Irradiating  Substances 

9.28 Hazards  In Transportation 

9.29 Hazards In Building & Civil Engineering Works 

9.3 Ergon oxics  in Metrology 

9.31 Ergonomics  of Instrument Design 

9.32 Ergonomics  of Instrument Controls 

9.33 Ergonomics  of Metrology and  Inspection 

9.34 Anthropometry 

10 LIBRARY,  DOCUMENTATION.  TRANSLATION 

&PUBLICITY 

10.1 Metrology Library 

10.2 Metrology Documentation Service 

10.3 Metrology Publicity & Public Relations 
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10.4    Mo trolly  Publication  «torvi ce 

•^^-i2ÌJL-L.jJì^t;lbution of Pnhn•<-i•0 

10.J?    Translator 

Jl^-iU T 0 H A L    Hn    T M T F B M A T T n , ,  T    .  ,  .  ^ „ 

(  couple to  service- at  later stage) 

¿lii-Tocj-nloai  Co-operation    with State Welrhtn * ^...^ 
Organization!-; "~"~ ' 

i^LS^JHi^.^_:_i,jjcratlon with ft•»nian Author tm« 

--—^- -ancl  International  n^anlzationn    

11.6 Organizado*   >; Meeting    nel Conferences 

*-ÌLL!LLSLkJULl-A N D     INSTRUMENT    » . „ ff r ._ 

i^o_JLXj_o_jUU;JL1 ( coraplete Servlce at later atage) 

12,1    Elementary Lc,:ai Mctroi^y g^^-, 

lL^-.^:vanço^ Lo^nl MctPrn.rv s„i -, 

lLX.-!^£!nGnJiaiy  Industri*. 1  Metrology s.hnm 

-~'^2— r.^^lçal  Instrument Technology Snh^i 

1?16    r?c^ianlcaj_jn3tyuuünt Technolog Schnm 

¿âiZ-I^çtr^ç^j^^ 

12,8    Electron-^pjj^trimont Technology School 

Ig-til-   Metrology   Rflnnntl^wv^. 

^10-^tc_rnai and  Csr^apondcnco e.••• 

lg^ll Jîetrolonv Admln-i nation  ,^hnm 

•r¿il¿..?^LlGSc-  Library 
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I?,     COMMON    SERVICES-WORKS  HQPS.DEST  AN 

°.FPïCE AND    LABORATORY    ENGINEERS' 

OFFICE I COMPLETE SERVICE AT LATER RTArtf" 

13.1 Mechanical and Inotrunont Workshops 

13.2 Electrical and Einr^-.ronic Workshops 

13.3 Glassblowers   '•• pr,T^C ^L WORKSHOPS 

13.4 Mechanical Pesien Offene 

13.5 Electrical and Electronic  Design Office 

13.6 Laboratory Engineers  Office 

13.r.l Mechanical Maintenance 

13.C.2 Electrical Maintenance 

13.6.3 Electronic Maintenance 

13.6.4 Buildings and Furniture Maintenance 

13.6.5 Fire Hazards Protection 

13.6.6 Laboratory Safety 

13.6.7 Cleaning Services 

13.6.8 Plumbing Services 

13.6.9 Air Conditioning 

13.7 Central Laboratory Storea 

13. G lAbomtory Roce lying & Dispatch Office 

13.9 Transportation QffMoo-n 

U,    COMPUTOR   AND    PATA    P » n ç , S S j H „ 
(complete service at later stage) 

14.1 Computor Group 

14 -, lvl Programming 

14.?.2 Computing and Date Processing 

14.2 Metrology Statistics  flronp 

14.3 Computor Programs Library 

14.4 Technical ro^m. o,,lcl Rcfrlater of certifient«« 

14.5 3tores_ and  post Accounting 

14.6 Financial Ac count inn: 
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Laboratori«*       Offiaaa ClMulotlon       Total 

15» ftO 9« tin 

2 - ELicTitcrrv. 

3 - yyx. 

4 • OTIC« 

5 - aeuarieo. 

STO tío 

Iti 1 MB 

IM MB 

IIS Ufi 

m 1» 

Tatal of 

laboratori« 

It - 

soto 

4* 

no IMO 

i» •10 

BUR TOTAL 3 5» 19» »40 I 400 
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ir»t. tan iujiniii iTiiifliir 'MCIItnlY 

l.i - Coaaarolal length, MM and twiMkMt Motion   ^   ^ 

1.2 - Industrial and »clantifle length metrology ••* 
AMA   440 

tien 

1.9 - «oli**, deneity end flee eeetion 

1.4 - «••• eeetlen 

1.1 - Velocity, tie», retetlonel epeed 

ration aaotion 

and eeeele - 

!.• - Foro», hardnaai and iepeet »action 

l.T - Preeaure 

ARCA    SM 

MCA   HO 

ANCA     99 

ARCA   ITO 

ARCA    m 

2.1 - Elactrical atandarda - O.C.  aaotion *•£*   190 

2.2 - Eleetrieel atandarda at power freeuenoy eeotlen ^^   ^ 

2.S - Tie» and freeuenoy atando** aaotion ARCA     M 

2.4 - Ineuetenee and oepeeltenoe atandarda »action       ^^     m 

1.1 - Eloetrloity «atara aaotion MEA     i0 

2.6 - and 2.T - Taat» on »lactrieal appliancaa and 

•ooooaorias itction and Magnetism and »agna- 

tic   propartia» of materiale aaction y^   m 
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3.1 - Tsoparatuta aottioft 

3.2 - viaoosity md sdofaoo tonal«* and 3.3 - Hfs)to- 

«•try »action 

4.1 - Photowatry asetion 

4.Î - optical propartlaa of oatorlola «action 

4.3 - Optloal inatruoonta and oaoaononto Met left 

MCA   sie 

I - âCUMll»« pIMIBîflil 

3.1 - Taatlng of aeuatleal aouipaant Motion 

5.2 - Physical maaauraMonta of pound Motion 

13 - mmamm ion m-^ BfmffC« Diwiain», 

13.1- Maehonieal and instrument worfcohopa 

13.1- Elaetrieity and oloetroniot oorfcahopa 

13.3- Claaabloaara and optloal «orkahopa 

MICA    140 

AMA      SB 

ANCA    IM 
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