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ADOPTION OF THE METRIC SYSTEM AND BASIC ST " CARDS

1. HISTROCIAL BACKIRIND

1.1 The system < measurerort Aates boell 4o the vory sarly days of
human civilization., *‘nn hes iuen ade *in7 on» thinz ar the other as
the standard of mcasurenent. it is rof ~xnetly krowr then mankind
first bezan tn make neasurenents, but it is evident “rom the pyramids
in wypt that a syzter wes ‘n exicterce mbout 7002 years as,, In the
early days, he waz usine hiz own 1imb~ as the lergth rtardards, Srom
the rocords avnilnble, the following units ~rs known to heve been in
uset

Mgit = vidth 2% » "inyer

Palm = 4 dleits (Width of 4 fingers)

Span = 3 palns (widtk 9" out.stretched hand)
Cubd ¢t = 2 spans or 6 palns (lerrth of forearm)
Orgie = 4 cutd "3 (length of cutstretched arms)

(ori~in of fatham)

ithese standards relatin: ‘s the hume: body were otwinsusly very
convenient, readily availsble and ersily rortakle. rven in the present
ey many peorle prafer to makc use ¢® tham far rouvh ens auleck length
measurements, However, thee stardarcs were 31 %forent in different
rezions anc because of confusinn and leck o° mrced on, the corditions
in trade and commerce were not at »11 ants sfactory,

1.2 inzland a hishly coherent ratica, sern-~ated by sca from mary of
the turmoils of ‘he Turopesn Cortinent, had lor: be®ore wostablished
tardaris for wirichte and roecurer that hev s remeined ac~entially
ur.changad up to the oresert dma, The yard .stetlished by 'enry 11,
differs orly br abcut 1 vert in a thousars from the word of today,

ihe npound of ‘Meen 1igzabath I chows airilay atraement with the
resent avolrdupois pound, %11 the colori~g of ~r31and, including
USA, rdopted the weizhis and measures uaed in r~lard, It is
rrobable that these were nt that time tha most firmly eaiabl} shed
amnd videl’ used welghts and ressures In *he world,

Towever, no such uniformity of welvhte ard messures axisted on
the iropean “ontinent., '‘eishts and moasures differed rot orly
from comntrr to country, hi aven from t7wm to towr and from one
trade to snother. his lack o2 uniformity led the Nati-nal Assenbly
of Prance on May 8, 178C, to enact # decree, ssnctioned by louis Vi,
which called uron the Franch %erdimy - of Sciences in concert with
the Royal Society of London to "deduce nn invaerisble standard for =11
neazurec and wel~uts"., Havirs already sn adeouste system of weights
and measures, tre in3lish were rot interestad in the rench undertaking.
So the French proceeded with thair endesvour alone. The result is
vhat 1g krown ms the metric system.
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The word ‘metre! derived from ihe ireek word "Wetron' meaning
'to maasure! wns uged for the first time by the Trench icademy of
Siences. his system was tmsed or the netre as the unit of length,
vhich was intended 50 be one ten-millionth part of the distance from
tho North Pole to the equator at sea level through Paris,

An aitempt was nede to measu: @ the meridian fro. northern France
to southern Frence, {rop which tue urue disuance frou the nole to the
cquator coulé¢ be calculnted. [he best techniques ther aveilatle were
used. Althouzh the operations were carried out during a politicelly
disturbed time, the results were ir error only by about 2000 metres.
Mesnvhile tho National Assembly had preemnted the rgodetic survey,
upon which the metra wns ‘o te besed, nnd established a provisional
metre.

The unit of mass, nemely the ram, wns decided as the mass of
one cubic centimotre of wvater at its temoersture of maxinum dersity,
dnce this was too mmall a quaniity to be rmeasured +1th the desired
precision the determinatior was made on one cubic décimeter of water,
mt even at that the reculte were found to be in error ly about
28 parts in a million, thus, the metre that was eatntlished »s the
foundation of the system did rot aprroximate the idaalized definition
on vhich it wes based with the d esired accurscy, &iso the unit of
nass differed from the iderlized definition even as 2iven in terms
of the erronecusly defined metre. Issed on these measurements two
physical prototyve stenderds, both in olatinum, were constructed -
one for the metre and one for the kilozram - and deposited in the
trchives of the “rerch Temublic in 1799,

As a unit for fluld capacity, the founders selccted the outde
decimetre and as a unit for land ares they selccted the area equal o
a square havinz its side ten metres. In this manner, wiile decimal
relationships were rreserved between the units of length, fluid
capacity, end area, tho relationships were not kept to the simplest
possitle form. Although there wme somo diecussion at the time of
decimalizing the celendsr and the time of day, the svstem did not
irclude ony unit for “Irn,

1,5 In cpdte of the hopes of its originators for 1ts unquestioned
acocptsnce ty all the sdrenced natiens of the world, the metric system
contirued to remain dormant for seversl years, and indeed 1ts universel
scceptance even within Trance was not =s sturendous as might have been
expacted, Volces in favour of world-wide unification of measuring
gystans on the basls of the metric system continued to be raised

from time to time by various lesrnrd societies in France ns well »s
other uropean countries, . There arose a general feeling that an
{nternational spproach to collootive action was called for. It was
thus that the “rench Joverrment, in 1870, invited the representetives
of several countries to meet ir Paris, Twenty-four countries responded
to this invitation of vhom orly 15 could send their delegates because
of the cut-treak of the franco-Prussimn Var. hese delezates contimed
the Cormi saion Internstionale du Metre, tut could take no decision,




-3 -

“he work of this Comniscion was however, resuned in 1872 with the
porticipatior of dele:ntes from 30 countrles, ‘bout 40 resolutions
were dacsod dealiny with the preparation »f new nrototypes of kilorrasm,
metre and related motia's, the crention of ar Interrstionel Muresu
of '“elgzhts and “e-res was al:o rcecormended to the interested
zoverments,

"ut the meambers of this irternsti-ral comnission, who were all
sciertists, had no ~uthority to cormit their :overrmerts. Hence,
some years later, in 1875, auother corference, ettended by represen-
vetives of the rovernmenis, wes held egein !n Paris, 1L was called
Conference Diplomatique du Metre. 'ihis time prsitive rezul ts were
schieved, M 20 llav, 1875, » “orvention du !etre was sizned by 18
Stetes. Tv thi: Converitinn, the sigratory “tates bound themselves to
st up and meadntrin at cormor expensc a permenent scientific body of
welghts and measures at Pris. T4 was civen the nare of Puresu Inter-
national des Poids et leasures (RIPM),

The Joverning authority of the 3Surenu wes the Conference senersle
des Poids et iieasures (C3RY), mude up of delegates from all member
countries, vhich were signatories to the Convention du lletre and thoase
wvhich might joir tha Conrention later. The dugler of the Jeneral
Conference of ''eights angd !'‘easures werc defined oriefly as follows:

1) io discuss and sdovt necessary meacures "or the ;ropagstion
#1d improvenent of the metric system;

2) To study and adopt the results of new fundanental metrological
determirrtions and verious seiantific resolutions of inter-
national imyoruence;

8) o take importent decisions concarnirg the crzanigation end the
develommaent >° the Irterrational Turesu o “elchts and !‘easures,

The €3, which ments every six yesrs, Lein? the susrame suthority,
vo. :8 0111 the najor cecisions in roverd %o the new and revised definition
of metrolorical sisndards and all jiliey ma'tere inclvdirg finsances and
the programme for future dovelomesnts, It also 2 mirts members of the
implemonting body called the Zomite Internntional des ©rids et Mesures
(CIM), consisting of » maximm of 18 speci~lists chosen frem the
signatory countries., [he C1PM is expected Lo muet nt least every two
years or more fraquently, if need be. It is cherged with the functions
of following up the decisions of the Conference ard looking after the
operation and managemert of the “ureau. The CIP' annoints its own
specialint consultative cumrittees, of vhich there are seven at present,
dealing with definiiisns of the metre, second, thermometry, electricity,
photametry, ionizing redlation snd the besic urits of the Jysteme
International d'Unites (SI).

AQlthough the metre, kilozram and the second were the besic units
of the metric rystem so developed, centimetre, gram and second usuelly
were used ard the system became known es the C35 Systeme In this metric
syste many changes have accurred since its inception. A new unit wae
orested for each situation without rejard for other urits for the seme
property, for exmple, the followdn: decimel units for prersure were
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devised Ly different groups; ntmosghere, tar, berys, cm of Hg, cm of
water, dyne/am?, g/cm&, nbar, kg/ome, kg/mm?, N/m?, Pascsl, Piese, torr.
similerly, the followirg units for energy came into belng:

calorie, alectron volt, erg, frigorie, horse-power hour,
joule, kilo-watt nour, therme and watt~gecond.

fhus a compendium ol tmctors became necessary Lo convert from
one unit to snother. it the seme time solence and technology was
becoming more complex anrd inter-relsted. The complex relationship
among guentitles and the multivlicity of the units for the same
quantity led Frof. jeoryd to propose in 1801 a simplified and
rationrl system 1.e. the I'KSA gystem by rdonting 'smpere! as the
upit of electrical current with e view to 1ipking the elect.lcal
and mechanical quantities. (his proposal was sccepted by the Inter-
netional Tectrotechnical sormisaion (ITLX) in 1935 end the Inter-
national Lommittee on ‘eizhts and leasures in 1946 aoting under the
suthority deleeated to it by the watk.

The MasA dystem was further developed and extended in 1960 by
the CuPM by the addition of kelvin snd cendeln ss the units of
thermodynamic temperature arnd luminous intensity resultinz in a
rationalised and coherent system of units wvhich was deriznated as
the International System of Units or the 31.

2, ADVANTAGES OF METRIC SYSTEM

2.1 The metric system was conceived as a measurement systen to the
base ten; that is, the units of the systen, their multiples and
sutmultinles should be releted W each other by simple Uactors of
ten. This is a great convenience because 4+ 1inks u> vith the
commonly used system of decimal countirg. Thus to convert betveen
units, their nultiples and submultiples, it 1s not necessary to
perform a difficult nuitdplication or division process, mt simoly
to shift the decimal noint. inds {nnovetion itself wes a qreat
step [orvard, for it sirplified calcul-tions and gave sromise of
saving millione of man-hours of tine of the users at sl) levels of
society. Incidentally, this svep also arought the system close to
the Indian tradition, where the zero and decimal system had been
originally invented. &ccording to Lavoisier: "lever hss man come
out with snything greater and simpler, or anythirg more coherent in
all its parts®.

when we compere some 53 ooncepts and terms used in the Inperial
dystem of .algiits end Measures with vhich we zre {amiliar, wvith the
three simple tems, metre, litre and zram, uhich copstitute the metric
systen, the simplicity of the metric system becomes et once evident
and it can be envisaged fram the petre sticke.

Apother advsntafe of the metric system is the one to one. )
correapondence in its units - in the serse that one culde centimetre
of water has one centimetre for 1ts cubdc dimension and weighs one
wrem. There is no such correspondence in the Imperial Jystes. One
cutdc foot of water wiighs aporoximately 62§ pounds. This corres-
pordence effects a tremendous simnliecity in conputation.
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By far the :rente:t advantare the metric system hus over the
Inperial System is the cecimnl division of its units., To illuatrate
this let 1t be required to reduce 23 miles, 287 rods, 3 ysrds, 2 feet
and © inches to inches.

i) 25 miles
320 (rods rer mi.e)
460

&-
7380 rogs

4287 rods
7657 rods

7657 rods

2.5 (yords per rod)
38265

—iiBRBS.
i _ (yards)
42118,5

42116,5 (yerds)
X5 (feet per yard)
126349.5 feot
+2 . feeat
126551.5 feet

126351.5 feet
x12 (inches per foot)
25270350

Sa85515

1516218.0 inches
—39 _ inches
Bzl inches

UEII0 METHOD

In a similer metric exrmnle, iet 1t be required to reduce
28 kilometres, 976 metres, 56 centimetres, 9 millimetres to millizetres.

nere 1s the work required:
Just copy the figures »na label answer:
28, 978, 660 millicetlres.

The time required here would be avout 3 seconds in the metric
wystem as compered with apuroximately 3 minutes using the Imperial
System. '

Jhe btig fundanentel advantaie underlying the logical reascning for
use of the metric systen camer from tas fect that our vhole number system
in all of its fundmentel operations of adition, subtraction, multdpldi.
cation and division nlus the four fundmmertal operations in decimals
plus ell of the cases in percer:tsze use the decimal rrocedurs which
is cetric.
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In this connection, it is worth auoting irof. E.L. iag;, & specialist
in the tesching of nethemetics in UK vho says thus:

"If we use the same decimal system in measuring ns we do in counting
then no new technijues of celculation heve to be acquired snd the
time that is or was spent on this saved. Each year in Lk this time
might be estimntew ne thrt of sbout one or two million children for
100 or 200 nouss or sry 2 x 1% ¢nild hours per vear or sbout 6 x 107
teacher hours in sciicols = sry =11 told about £100 million per ye-r.
Thus this emormous ssving of ioney :nd time even at the primary level
is worth saving for sny country™,

. {he metric system is the most commonly used world systen of muesurement.
78 percant of the world trade is now being cerried on in metric system and
the present tlend towards netric su:sests that by 1975 only the lorth
snericsn vontinert may stili te using orimerily a system other than the
metric system. This one reason itsellis the greetest advintege of the
use of metric system in cthe present context of development in the world.
'o country in eny part of the world ie self-sufficient in a1l 1ts require-
ments, ureatest emphuesis is laid by #11 the countries for export of

{ts commodities nnd also import of raw materials, mechinery and technical
kpow-howe [his is particularly so in the cnse of developing countries.
Two different systems of weasurement, one for export =nd smotner for
import would contritute to Jreat many croblems for any country in addition
to increase in cost of the products, training of personnel in dual

systems of measurement, documentetion, stuckdny and identification of
mrterdels, bdiling ete,

e choice, therefore, of & sycten Jor world-wuide adoption, lies
between a system in uniform use by 85 percent of the world's pomltion,
which most woulG niree was intrinsicrlly simpler than :ny other, and a
systan used :dth impjortent varistiors by the remrining 15 percent. There
enn be very little arzument.

3, INTERNATIONAL GY.TiM OF UNITS (sI)

3.1 ghat_are_SL Unita - is mentioned earlier to the metrs, kilogram,
gecond and ampere were added the caidela {cd) for luminous intensity
and the kelvin (K) for thermodynamic temperature. In the international
system of units these are the six basic units from which al) units for
any quentity required in any science or technology could be derived
through first principles. In addition there are two supplementery
units and a number of derived units same of which have special nmmes.
The six besic units with a unit symbol assigned to them are 1listed in
Table 1 below:

T TABLE 1 BAJC 3T UNTS

S lo Fhvalcal suaptity Neme of Unit Jmial
1. Length netre »

2. Mass | dlogrem kg
8. Time second s
4. flectrioc ourrent ampere A
8. Thermodynamic temperature kelvin K
6. Iaminous intensity . candela od
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The metre has veen efined in terms of o particul ar wevelength in
the krypton-66 emisgion spectr:; the second has been definsd in terms of »
particulrr trensition “requency of the cesi.m 133 atom; the kilovram has
been represented by a prototype standerd kept at 3evres in france; the
ampere has bucn defined as the current whish w1l mroduce a specified
forca between dersllel wires one natre anrrt; the kelvin has been defined
in t~ms of iriple point of vater; and the cindeln has bean defined in

term: of luminous intensity of a verf set sndistor ~t tho freezing point
of pl=tinum.

5.2 Qupplegeptary Unjtg - The supplemertsry units are the one for
measuring plane ensle and solid anile, ihese sre radian (rad) and
steradian (sr) respectively.

3¢2.1 One radien ls the arzle between two radii of = circle wvhich cuts
off on th» oircumferercc an nre squal in lenath to the redius,

3.2.2 One steradian is the soiid an:zle which, having its vertex at
the centre of a sphere, cuts off an srea of the surfnce of the aphere

equal to that of a souere with sides of length equal to the radius of
the spheras.

3.3 Lepived initg with_.pegisl iigngs - The derived units having special
names are given in Tahle 2.

TABLE 2 DedVel SI UKITS FAVING SPxulAL NAMES

Jerived Juantity ivame of Unit thysical Law LDefinition of Unit
and Symbol in Gonnecting the
Bracket duantity to
Mundsmental
. durntities
(1) (2) (3) (4)
Force newton (N) Nekg /8% Force producing upit

acceleration (m/a*) in
unit mass (kg).

inergy, work or joule (J) J=Nm Unit force (N) ncting
quantity of heat thx)-ough unit distance
m),

Powver watt (W) Wk n/e=3/s Unit work (N m) done
in unit tirme (s).

Quantity of coulomb () C=hAs Quantity of electricity
electricity or , transported in unit
eleotric charge ' time {s) by a unit

current (A),

Klectric potential volt (V) Volt 1s the difference

of electric potential
between two noints of a
conduoting wire carrying
a constent current of
one ampere, vhen the
nower d:luiputcd betveen
these points 4is one
W!tto
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TABLE 2 DErIV:D SI UNITS HA7IN: SPACIAL NA&'ES (Contd)

Derived uantity

(1)
flectric caprcitance

Kleoctric Resistance

Magnetic flux |

Inductance

Magnetdo flux
density

Iaminous flux

INluminstion

l.ame of Ulnit
and Symool in
fracket

(2)
fared (F)

om (E% )

webar ('b)

henry (H)

tesla (T)
lmen (In)

lux (1x)

fhysicel Law
Connecting the
uantity to
Aundament al
wuantities

(5)

?"6

LheV/A

W=V

Be=Ve/A

lmecd ar

1x=1n/m®

Jefinition of Unit

(4)

Capscitance of an
electric capacitor
between the nlates of
whioh mppoars a difference
of electric notential of
one volt when it is
charged by a quaptity of
electricity of one
coulomb.

Hectric resistance
between two noints of &
conduator vhen a constant
unit potential difference
produces a unit current
(4) vrovided no electro-
motive force is generatsd
in the conductor.

ihat flux vhich, vhen
linked with a circuit
of one turn produces
an 2F of 1 volt if
uniformly reduced to
sero in unit time.

Inductence of a closed
oircuit in vhich an BMF
of 1 volt is produced ty
a uniform curremt change
at the rate of 1 As.

Unit magnetic ﬂ? (W)
per unit srea (m¥).

Unit intensity (od) x
unit solid mngle (sr).

Unit luminous agr(h)
per unit ares
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3.4 Degipgal lultinles ang ubayliiigs_of I Upiis

3.4.1 ©“rovision 13 also rnade for mul<iolying or dAividing units
by Tactors which are nowers of tem. .o~ converniance in or-l or
written expression, these {sctors nave been iven nanes and ars
used as urefixes to the uni.s or which thev sr~ to onerate,

TeHe 3 shows thesc fvctors Loz-th-r At: the :ynbols:

TABLE 8 P..571X55 TO BE USED YOR ¥ AT K 0f DCI AL i ULIIPLE3
AL SURULTICLeS 9fF ST UKITS

Jagtor by which the unit io multinlied axrefix Sakal
1 000 000 000 00C = 1012 tera
1 000 000 000 = 10" zige

1 000 000 = 108

1000 = 1.08

100 = 10°
0=
0. =
0.01 =
0,001 =
0,000 001 =
0.000 000 001 =
0,000 000 000 001 =
0,000 000 000 000 001 =

0,000 000 000 000 000 001 =

A 5.8 m&.‘ml’

3.5.1 In the sénse that it employs existing metric units as basic
uwnits the system is not new. ‘hat is refreshingly new about it is
the concept that from the six basic units alone, there should be
derived, through scientific first principles, units for any and every
qther mquired quantity. The system is thus e rationalized version
of current metric systars; a very worthwhile wxeroise in variety
reduction has been carried out which w41l ensure that all like
physical quantities will be measured in terms of the smme unit and
the mind of the scientist and techmologiet uill require to retain
only the first principlees and cease to be cluttered with a multiplieity .
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of artdtrery units and their conversion faciors.

3.5.2 Tha features which mske 3I a su-erior system of measurenent
are:

1) For any quentity there is one and only one 3I unit, e.g3.
the unit for enersy is the joule whether derived fram
chemical, electrical, mech-nic=l or ruclear rources, 1

11) for each cuantity there is a unicue unit di“fering from
the units for other fusntities e.g. kilo'ram is uszed only
as a unit of mass and newton is the only unit of force,

141) Mme factors for obteininz the derived units from the
elemental units is alvays unity e.3. 1 !kl kg. 1 m/1 of
and 1f.1m=1J=1i\ 13,

iv) A unique set of symbols ard abireviations are used for
units,

v) ihe ‘radc system of numbering to the base 10 is used
exclusively so that multiples and mulmultiples have
decimnal relstionship to the unit,

vi) o faciliteste working with magnitudes such mmaller or
larger than the 3l units, the "refix before the unit can be
used (geg Talle 3),

vii) A1 of the basic units except the kilogram are defined in
terms of physical experimenta that could be made ir the
laboratory 'dthout recourse to the nrototvpe stardards,

viil) 1t is a coherent system of unitr-, that is one in whioh
the product or quotient of any two unit ausntities :ives
rise to the unit of the resultant cuantity ard hence the
units are very handy, e.3. 1m x 1 m = 1 m2 (unit of area),

ix) The ballast of non-dccimal coefficients as ir 7.P.5. Jystem
are gvoided, such as the rnumerical coefficients in the
relationship 1 ft = 12 in., and 1 mile = 5280 ft,,

x) In contrast with Ci3 system it has relatively larce main
units like 'kilogram' and not 'zram' for mess and ‘'liewton'
and not 'dyne', for force and hence it is more convenient,

x) As it is closely related (only by powers of 10) with the
CJdS System vwhich the scientists have Leen using since lovg
it facilitates collatoration between scientists and technolo-
gists. This collaboration is now very important especially
in modern fields like measurements, control, autamation,
cybernetics, aerodynamics, nuclear engineering and phyl‘iu,

xil) Introduction of ome energy unit both in mechanics and heet,
vis, the 'joule' and one power unit the 'watt' wdll eliminate
calorie and horse-powver.
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4, PRESZT SITUATION

4.1 About 125 countries arcounting for €5 varcert of the world
powu’ation ure the metric system. 7 these nbout 26 counrtries

have efther made 51 units as the orly legelly accerted sys‘em or
they are in the grsce«s o doing so. Tt would be rmsasonsable to
n-cumae that 75 percent of the world trrdec is rarried out in metrie
urits snd the present <rend towerc s the metric charz: suzzaste that
by 1875 only tne “orth derican “oriinent rey still be using
primerily s syatan other than the retric svitem,

The UK has teen officielly cormi:tei to changeover to the
metric system in industries in i.sy 1965. .ince Lhen through
concerted elfort and cystematic aroer-mminz 'dth the close collabo-
ration of the Sritish tenisrds Iretitution, remarkerble =rogrese
hes Deen made in the [rocess of changing over to the metric wysiem
in @ifferent industries., ihe E-1tish industry expects to change
over completely to the metric svstem Ly 1975,

Other countries which are in the orocess of charging over
to the metric system rre:

dre, Leny=, Pakisten, .erzanya, ihsns, huwait,
South Africa and (:anda,

According to a recent rnnmouncement, Yew Zealand is expected
to chanz> over to metric syster. by the end of 197€,

The frime i.dipister of ~ustrnlia announced on 1v Jenuary 1970
thet the *adersl C-tinet of the country hsd sccopted the recom=
mendation to chanimover to metric system 'hich is exnected to e
combleted in 2bout 10 yoors time snd a i'etric Conversim Board
will be set up to ruide and facilitate corveraion,

As recently as ‘ucust 1868, the corsress of the Lnited States
had ruthoriszed the United “tntes _uresu of ““ancards to meke e
conprehensive study of the questi-n vhother the USA should svitch-
over to the metric system of meesuirements. It would ~onesr that
congidersrble int.rest rlready exists ir that country in favour of
such a chengeover. isproduced below is the extract “rom a report
published in Mgust 1068 in the United Kingdom:

®Closely allied .o /merica, both sconomically and ieographicelly,
is Canada, uhich for some time now, has beer “ollowing cloeely
the progreass mede in the UK. virtually sll of Britein's Cormer
Treomt colonies, dependercies smmd Camonwealth associntes have
alresdy announced their intenticas to charge, which clearly must
bs ¢ warning that their trade will tend toverds countries
apufscturing in metric. :Ith South and Eest Africe

formulating their plans, soon the whole of the Africen continent
Wll be metric. Musiralia and Xew Zealand too have been dethering
information and considering a changeover. A decision from this

. part of the world is also likely in near future, “cllowving the
resent reconmendstions of a select camittes to the Mstralien
Senete, that metric system should be introduced and become the
only system ip use in that courtry,®
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A report oy the Comrdttee or i etric vwctem vas presented to the
Board of iirectors of the Censiiar “tandrrds Associetdom (C3a) 4n
their 67th meceting held ir 166k, this repori cortaired, 'nong others,
the issuance of s sistezent of L34 polley on the mracticetdlity of
jradual evolution, at the educational level, vith re:ard to eventusal
metric converaior,

S. ROLx OF STANDARDS

5.1 It woulG be acdequwte to quote tne “ollovdrg to exsrles to
i1lustrate the iz oriart role that stari-ords and the ratioral
stancsrds institutiora have to “ls;" ir the chengcover to the metrio
system of = courtry: “hile the Indian “tenderds Iretitution vms get
up, one of the objectives ircluded ir the ;eeolu-in far <hich the
Institution wes set un wes "to corsice= end re~acrerd to overnment
of Irdin nrtioral strmdamis {or the nessuresent of len:th, welght,
volunme »ng enerzy®. In fect the ultimste desizl .n to chrngesver tO
the netric zyste: in Indle was dmsed or r ey oranensive roport
~pepered by the irdien Standercs 1r ~titution ard vulmitted to the
'}OVeﬂment.

Amilarly, in Uh, the irecident »° the “oord of rade, ir his
ronouncement to the ..ouse of Jormons ir ey snid "the foundeation for
the chenge must be = serier of metric Priti sh Standerds®.

The Indisn otanderds iratitution snd the Uriti sh Standsrds
Ir.stitution hsve “leyed a major role in oryari ging » mooth shanje=
over to the metric svstam in these countries,

5.2 ihe vory mathodolosy for the Cormul stion 0” nrtional standards
in mapy of the countries -rovides an ovoortunity for all concurned
to effectively particinnte in the teachnicue of fornuls=tion o” the
atandards 1ith the result the nublirhed stendards ~cprasert the best
conxromise of all the irterests. i =turelly, ‘heze standerds should,
by and larze, be accaeptalle %o those corcerned. Therefors, the
stendards institutions have: to =lay & very im .ortent role in the
changeovar to ehe metric system. 7 1e necessary “unctim is the
provision of metric stand-rds, wherev.r ocsitle, 211 med to inter-
national recomencatisns, vhich will enrtle particulsr sectors of
industry to work ir metric urits. Industry cannot successfully go
petric without “ull information sbout the retric sizes and ouslity
ranzes to be built into the new sveci “ications.

The main tsak, therefore, of the stand-rcs institutions
wass

41) Prepsration of taglc siandsrds to asaist in the changeover
to the matric system;

11) Procedure to be sdovted for corversiors;
111) Fetricisatiopn of existing standrrds; »nd

iv) To evolve a policy for the araneration of rev stondards.
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It 1s rather ¢4fficult to drine exmctly what basic standards
sre. “roadly, in the context of chrnzeover w0 the metric system,
the f0olloinz corstitute tho basic st nderds:

1) Mide ©or sre~i°yirn: retric velues ir stenderds;

11} Juide for intarsonvercion >f v-lu-- “rom non=metric to
metric velues;

111) Juide for arscise corversing 5° inch snd retric Aimensions
to ersure interchargeatdlity;

iv) soundirz 2°° numerice) velues from non-metric to metric;
v) wmide Tor adontian 5 roii-ralized metric values, and

vi) Juide for the use cf oreferres’ numbers Cor syecification of
values, cusntities, etc.

vii) shysicel cusntities, units and symbols.

ixmmples of other ctanosrds vhich are basic to the industry
aret

1) Linits and fits;

11) sreferred =i~es for sani-Tiriched matcrisls 1ike rods, bers,
wires, sheets, tubes, screw threads, drawing office practicesj

131) Cther alds "o~ churteover to the metric systen much as
standrrd corversion tatlen, conver=ion slider, hardbooks ste.

8.8 Ir addition to the work relatinz to the re aration of benie
standarcs, it i1s also necessrry %o convert the axdsting stendards
into retric system. It 1s imoortant to mnie thet thim is rot
mrtter of convertiry existins standrrds into metric units on «
an'taneticnl basis but re-ali :rirs them vith wverseas natric
strriards and wvith the reconnandatd -ps cf tre interrational
stapdards body. I\part “ror -hie, advantsge could also be taken

of elimiretinz ummecesssry varieties. The work involved in a1l
these i3 fairly compliated nnd time-corsuring and the cost involved
in the changeover would be jraatly a"facted ty the n: tionsl standerds
that are "ormulated.

5.3.1 [0 iive the examls o, the Indian exverience, one o the
first standards oublished vas a guide for specifyinz metric velues
in standards vhich 1sid down the orirci:les which should be followed
by all standsrds cormittees. |his zuide outlires three main steps
for conversion:

1) Irterchanieabls conversion {ram ron-metric to metrie
values;

11) “ounding off values converted from non-zetric to metric; snd

114) adoption of rationalised metric values.
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5.3.2 A time~tahle wws alsy> - :reed “or the conversion of the
exi eting atarderds and the ~rac-dure for 'wreparetion o” new
stendrrds a“ter thie ceciasior for cherj-over to the metric system
was taken by the iov:rrngre ol irdis. in order tn aseist the
industry a1 toe user, i1 the Initirl <t-3je3, inch units vere ziven
within braciets elory with the reotric unita; in the subsequent
revisisns of the sterierds, e irch urits were omitted sltogether,

Se4 Ir Us from & very ve-irriny the ‘ritish ‘tande.ds Irstitution
is 1sy7inz a major role 11 rovruleuibg » rorrerme for the changeover
for the pre.aratian of tie retric sianderds in eech of the fields,

5.5 urtiier to notlonal si-nderde, camoeny metric sterderds also
nley n rejor role.  haraver Jo7sible, salection from the relevant
retional stardrerds will aselst the cezi-ners ana drauzhtsmen to
plan the oroéuction withlin ench indusirial unit. his would assist
in suickerdng the pane of chunweover to the retric system.

6, CHANGBEOVER 70U THE MLTRIC SYSTE!

€.1 MAs ventioned earliur, it ig expected that by 1875 prectically
all courtrics except the l'orth ‘merican Cortinent would chanzeover

to the metric systum. (he !orth mericn 1a slso seriously considering
the question of chanzeover to the metric system. If this haprens, it
would renlly be a sreat dor when there w1l]l be 2 uniform system of
waights and neasures »21)1 over the world.

6.2 ihe chany over from ore system of weights and messures to another
system ir sny country is eluays a very comolicated problem. ‘|he more
incdustrinlly eadvanced » country is, comnlexity of the problems i s more.
1t 4a, therefore, im-ortent that the dev:loping courtries should rive
consideration tn thie queation ~t the very uarly stagze 0° develo Tent
to minimise the cost = such a chanjeover, time revuired for the
aurmoge end also Lhe problems cornected vith it.

€.8 ive changeover to the metric system has to be very careully
planned so that the natisnel :zconomy of the country 1s least a”ected.
‘or this prpose there hes to be v ry close collaboretion bstween the
overrmert, tha induc’ry, the ct-onarpls body end the consumers. A
careful pre-planning and scueaticn 13 #lso very essentisl. ‘here
decimal currency svstem does not exdist ot present, steps would have
Lo be tasen for the introduction of the decimal currercy almost
simultareously. the projrsmmes esinblished for the cheangeover of the
engineerir; indust~y would :asicelly provide the key for mrojrarsing
the chenge ir the rest of the irdusirv. It is otwious that during
the trrnsition period ireat many protiens mey be encountered and

tvo systems of measurenent would contirue to be used in nery of the
industries to fecilitnte witimately the comnlete chanzaover to the
metric system,

6.4 The chanjeover to the metric systew in the enzinesriny field could
trosdly bo classified ir the following:

1) EauLaterisls and Cemi-Cinighed Produgte - Steel sheets, nlstes,
bars, sections ete.
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11) fools end mengurin; eovd ment - e suring scales, suges,

drills, “asterers, borrirzs ete.

111) ioud mert m1d fin; uhed . oductg - lotars, umps, water tanks ete.

iv) Progess dngusirige = herieal ap Uneerint, maru’scture of bolts
and rute, textile, suoer repnfocturdne equi mert, ete,

[he normal difficulies exterionced 'n theze fields sre:
1) Creation of & Aemand for e metrie oroducts,
11) Tooling,

111) Planned wenriny out of the exdstine enuimment meart to produce
in inch system (rolls cut for the arocuetion »f inch sectims
in the sieel .le-nts,

iv) ontinued nmsnu ~cture o” spare verts in the inch units to
oater to some ST the equl ment imvorted “rom the non-metriec
countries and =180 the existir: equi ment %111 s comnlete
chan;eover 1is accomnlished,

v) Caterin; to the axport nmarket usin; the irch system,

6.8 There con be no reacv-made soluticn to these protlems and ench
fmroblam has %o be trekled to sult the ratione]l requlrements hut wdth
concerted efforte of all corc.rred these ciffy culties sre not ine
surmountable. “or exmmule, in srder to create the Gemand for the
metric raw meterisle, semi-"inished ard “inished uroducts, the
sovernmrent would have o “ive » len: in instructing its verious
Uepartrents *o indert orly "»r thn raterials ard uroducte in the
metric system aft.r a e2reci™ind date, 'he industry could be -
roquested to orgrnize its production ir the metrie aystem by that
d.t.o

Based on the phases of “ro:r mme of chanzeover the exd sting
tools +41]1 sleo have to le suitabtly modi~ied or new tools instnlled
after taldng into corsideratiosn the cost involved. airdlarly, in
the exrmple quoted for rolls for rolling steel sections, a programe
has to be chalked out such that, wherever -ossitle, the exdsting
rolls would have to be drc=sad for the nrocductisn of the metric
sections and, wvhere this is not corsible, ihe rolle should be
nllovec 1o vesr out sné til) such time inch sections would slso have
to be oroduced,

Urgarizations “hich sre exporting to countries usirg the irch
system could describe thelr procucts it mntric ierns while retaining
the inch system for its manufncture. They car also coriritute
grestly to the nroyress of the metric system by accenting metric
supplies as far as possintle. '

€.,8 ‘the fields that :411 be a'fected by the changeover to the
metric system osn Mrosdly be clazciied as:

1) niineering industries,
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11) Irade and commerce,
111) Postal,

iv) :ducstion,

v) Iransport,

vi) Construction irdustry,
vil) Printin, and etrtionery,
viii) Land records,

ix) Reilwmys,

x) “evenue accounting ete.

6.7 GCogt_for _Chapygoyer - I. would rot Le nossible to zive any
indicetion of the cost for changeover to the matric system as this
differs from country to country denerding uron the stage of industriel
develoment and its economical tie-up with other courtries.

6.7.1 ‘hen Indis decided to chanzeover to the metric system, it
was estimated that the cost of changeover would be of the order of
U¢ 1.3 million per year (15, 10 million per yesr spresd over a period
of ten years). Thiz represented about 0,1 percent of the net snoval
output from c3tatlishments and only 0,06 to C.1 percent of the total
net industrial develomment whioch was expected during the Second Mve-
Year Flan.

6.8 The main items of cost may, however, be classified under the
following txrosd neada:

1) Replacenent of weiihts and messures bty the mblic, trade,
industry snd other users;

31) Corversion of waizhing ms:hines;

111) Other miscelleneocus costs to the industry, transport snd
treds -~ these include conversion of various types of
nmeasuring instruments, training of staff, replrcement of
labels, repisters, forms, accounts, etc.,

iv) Cost to lovernrent on enforcement publicity, renlscement
of weighing and r:easuring instrunents snd other equiment
in public undertakings like the railwnys, post offices etc.,

v) Changing of nilestones on highways.

In Indis no special rant was jiven to the industry for chmnge-
ovar to the metric system. The jovermment policy in UK 4s that no
special grants would be msde avzilable from mublic funds to cover the
cost of chsnge since the long-term economic performance will more than
brlance the immediate outlay. Hovever, renlncenent of cancitel pleet
apd machinery for manufrcture will, in many cases, be subsidised by
normal incame-tax nnd corporztion tax allowences. S
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6.9 PBased on the experience Jsined in indis, the following suszestions
are rade:

1) It 18 necessary to creata p vermanrent Directorate of Weights
and !'easuras hy the Overnmer b ;

11) ‘welified of™icinrls “hu'd be n-ninted to man orserizetions
for the en‘orceront of w2izhts rrd :ieasures, tey should also
be riven vroper te~ipire ir arder 49 e1i) them to carry out
ttedr work artiafrctorily;

111) It 18 izportart 1o erucato the renerrl ~ublic mbout the use of
the rev svstum o wel thts and moe. v ea using 1l publieity
modia;

iv) he lav relatins to en’ cenant of waizhts and messures should
be kept under corstant review and mnce flexible so that it can
be npnlied Athout too rueh allarstion to the fastechanging
sonditiors of irrde ar jrdustrv during the oseriod of changeover;

v) uficient sttention should be devored to the field of education.
it would be useful to change the curricula, text-books and the
tenching at sne tdme to the use of nMatric system rather thsn ip
two stoges a8 wns core p Indte, mch educatisn should be

started ri:ht fram the sehacl strre;

vi) Ir the “1eld of “cchuicel education, i1t is important to train
the lacturers and nofemsors snd »1s0 orovide text-books to
fecilitate chanreover.

vi1) In the indu~triml aphero, it Ic o1 'eriial that the sre-eration
of rational retric specl “icntiora for cormodities and products
thould be taken or a sriority besis at n very early stage. The
soecifications ore-~red should be rational and n-t rerely converted
velues. These soecificatinrs ahoula, as Far rs ossible, be
prepared to con®crm to tle racomrerdntions mublished by the
Internatioral Nrienisation for ‘trndardization (19)) and the
Internatimnel Qectroteshni .al Cormisaion (ILC),

?. METRIC CHANGZOVER IN INDIA

7.1 It wuld nov be worthwhile to exnlain riefly the introduction of

the metrio system in Indin to 1llustrate the methodology which, it is
hoped, would be of some nasi “tance to the countries wvhich sre contempleting
to changeover to the metric svstem in the nesar future.

7.1¢1 India tock a final decision to chengeover to the metric system
ip 1885. The lpdimn Stencerds Iratitution took a lesding role in
asslsting the vernment of Incin to changeover to the metric system
and ip the implementation of this decieion, is pointed out eerlier,
the first task ertrusted to ISl after it vas set un was "to consider
and recommend to the rovernnent, rationsl standards for the measurement
of length, weizht, volume rd energy.® The Committee set up by ISI
to study this woblem submitted » report recommending » orogreme of
action for the chrngeover, ths crestion of a centrnl ligison azency
adoption of dscimnlised currercy ~nd initistion of central ].that:lcn,
together vith the adovtion of a model legislation for the States.
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7.1.2 38 per the recomnendrtions, the chanzeover to the metric syatem
was to be carried osvt in dif®erert ste-es as under:

a) e Yre-sratory itaje ol three to five yesrs, when no extensive
chante would le erforced mut in*ensive education ard ¢ ssemirstion of
information or the netrie ~vstem o weichts end measures would be
carried out, and where “racticerbls, gredusl irtroduction c® metric system
would be encoursged. Iurirs this ~uriod, denimslized currency could

be introduced #nd in'errive cducntisn and “ropegendm crrried out. Among
other thinga, tre followins 2etiars could be teken:

1) Tenching in elementary snd sccondsry schools erd in technical
ard anzineeriny Institutions; rctools to keep samplas of all
stondard metric vel sits erd neasuraesy

11) reas an¢ radio wblicity;

111) Aublie spesches nnd vress conferences by sminant neonlej
iv) Aubtlieity films (using mokile cinemns, vherever possitile);
- %) romlar exhitdtions;

vi) rutlic-tion of irnformative tulletins and nemphlets, including
conversion tables;

vil) ‘ree distribution of corversion tnbles through 1ost of*ices;
viil) Futlic discussions and symiosia;
ix) Aublieity throuth vilisgze pmnchnysts; and

x) Sele by soverm:ent to the nublic of sterdard metric weights
and mersures £t the bezinring; later, privnte varties to
produce rnd sell thece units;

xi) Al Centrel and provineial nits to initiate .reliminary
freparations ~nd -stim-~tes 0" cort of enuimnent for conversion
to the rew system; ‘

xdi) ‘herever rezulated markats existed, the suthorities controlling
them might introduce the use of the metric system in their day-
to-day onerations;

xi11) All agencies to initirte desisming their nev schemes of
develomment on the metric system with the ultinete object
of z0irz over antirely t~ that nystem st sn *ppropriste stage;

xiv) A1 engineering desizrs snd ulsns, which may be comsidered
necersary 10 be exrcuted or the bmsis of foot-pound-system
to give metric ecuivelent;

xv) Centre to estatlish ap of°icial mgency for the predaratiom,
depositior and checking of mrimary, secordsry and reference
standards;
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xvi) ‘lennir; of enforcament srercien by “tete units wherever
they mey be reeded snc ~u rienieiisn of exi=ting avencies
for the rew tnsk; and

wil) i7 eny of the itete averrcents frlt resdy “or the ndo9tion
of the mouel Torm ol tegizlrtion o be fuliested by the Centre,
thay could dn 23 even duringe this eriod.

b)  ihe Lhan 28QVEr_.tage of O yorrs ir ~hich the chanicover wea to be
efCceted 1n the n ercies urder the control of Lentral and State
sandnistrations end ir ,ubiie life.

Luring this veriod, the ungermertioned =cti-ns wvere suziested:

1) sdoptdon by rll 4 te “overnments of the mocdel lesiaslation
Lo be rrowsed by the Santres

11) Imnlementation of ‘he -lrers cu;-ested to be "reoared under
(xd) nbove;

111) 101 censr-1 azarcies 10 15 over to the new sy-tem from = red
letter cny to be derlsred bv ench °.,ency, retrinirg exdsting
“acilitiee ordy for veolrcerient of orrts of 2x1sting mechinery;

iv) 1) eraineerinz desiins and ‘lars ‘o te based on the motrie
8ycieai, 7lving foot-pound esulvelents where considered
nece "8ary; ,

v) Ir evoryiay mublic use and for trcie wrroses, the metrie
eystem 10 be 3radunlly ~n¢ ororrcasivaly introduced; and

vi} Lana recorde to be char:ed <60 the rew system nt the time of
trenssctiors, such es trers“er, «rle or rny other rerietration
Or laﬂdc

e) g Jpsl “tazg of 340 S yeurs, when the country was to be
brouint over to the metric svater entiraly, arc rft-r which no other
systam vms L0 be re orded as lernl, [his 2tate wrs to be in the nature
of » perdod of :sr-ce curins vhich the chrnse-over to the metric systam
wrs Lo e {dralized arq the use of n11 oiher systieng elirdnated Zron
the legitinrte activities of -11 Lejertments, Central or .'tate, and
“rom evcryasy -ublic 1i%e, Md lsrd rocords, were, hovevsr, to remain
in thc older svstem of mersurement until “ry trensaction took plaoe,
wien Lhey wers to be charted “o the rey system. ‘“ter the end 2° this
perdod, the retric system wns to be tre only “~esojrized system having
legsl senctior,

7.2 Qeptral Ligigon ivsrgy - his a1ency wes o be crented to ruide
educatioral activity, ca'rv on intarsive propezands Lo mmularise the
rev systam, co-oriirsie the r~ctivities of Centrrl and -tate overments
in ‘espect of all the remsures connected with the changeover and to
not a8 a clearing house of sll informstior connected wdth the subject.
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7.3 Zeglm~lized Currengr - Me irtroduction of the metric ayvstem was to
te nreceded by the ndootion »f “ecimnlized currercy, snd the welzhts and
cimer=iore of the rew coirs weru %o be r-lated to the retric svstem of
wel jhte apd reesures, =0 °5 (0o “rcilitete orovar=tinn of :enernl knowledze
of the m» nitude of the rew urite amon: the publie.

7. Zegtrel Leziglatiop = e Centre was 25 initiate lesisletion or the
subject ot welzhts and messures thich, ~rong other things, -as to nrovide
for the followdreg:

a) standsrds of velzhts ard meesures (linerr, scuere, cuble and
capscity) brsed or the ratric systenm.

b) lomenclature brsed or the intearnstioral ossic urits srd frections
anc ruliinles thercof:

i) Use o* internstionsl romenclature “or basic units o be
ecempul sory and universel; snd

11) iréier nomerclsture ©<r multi~-les eng sub-rmltivles could be
adopted, but in »ll thece cnrses eny reme avolyiny Lo a
fractivn or » pultinle wes to coi.t=in the rame oF the basic
unit, Cor exarile, 'eertimetre' could be termed 'satalmeter!,

¢) Schedule specifying co~rodities of everyday vse which have to be
sold on the oacis of specific unite o either weizht, volume,
lir.ear nensure, squore messurc or runkter. 4 schedule or schedules
night te found nece:ssary for sveci®yinr the use »f more thar ore
set of unitz “or certeir corrodities;

d) i model Sorm of lazigle<dior Tor rdontion by .iatas “or the wr-ose

of enforccmert of etendsrds. .nis rodel, smory other thirgs, was
o irclude tolersrces o7 weizhts and nensures to be sllowed “or
di "ferent our;wses. .*e “Lrtes ‘;ere to be required to edodt this
model lezisletion as ouch, tut ~inor modi®ic~tions could bte

perrdtted, if “ound ebsolutely receseery to ruit locel corcitiurs;

e) Creation of a Carir-l -rznev for educstior, -roomiends erd co-
ordin~tion of -ctivities »° lentrel Denertrents npd rovincirl
end GUnte urdts in recoect of a1l nretiviiies ernviseted to be
errrliel out Guring the three etrzes of levelomment; snd

L) .;;ef‘ir.ing the three staras of oh-r.'zeaver and -roviazlor “or perlodic
review of the time limite =llocated for anch. :

7.4.1 the ovarnrent »Tter exeminirp theee rccomrendations, took a
Mral decision to chenieovr to the retric system ir corsultation with the
Indien Perlisment, Indis being a very larie country with a Centrsl
sovernrent and Jlate iovornments, it was realised that the imdlementation
of tho raform wuld be sn extremely complex undertaking. It wss, therefors,
essential to mobllise the assistance of nll the interssts ooncerred end
to associate vith the implementation of the changeover, soveral Central
Jovernment uUepartments, Gtate Jovernments, Scientific and Technicel
Bocies e.z. Indian Stopderce Institution snd the Mational Physical
icborstory, representatives of trade and industry, and those of the
ordinery consuming mublic. ~ Centrn] Metric camittee under the charge
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of the Union l'inister weg establisned 10 1ov cown bollcies in consultetion
with various sectors concerned. ‘The Centrnl uovernment Levertments, State
SGovernment Lepartments, snd the Azcocintinrs ol the trada and industry,
were in turn requested to set up small cor~ittees “or examining the
problems involved srd to take neesurcs to wrmplenent the deeision,

742 Two imvortart decisions of princt ples were taken st o very esarly
str'e of the ~rosramme. Ihe first wes the cect sion thet ten-year neriod
for the chargeover to the meuvric =y. tem would be taxer to Apply to commerce
and trade and (o the normal day=-to-iey nctivities of vhe public, ernd not
to the field of frdusirial activity ord teehnicues and proczsses of production
in factories., It wng rerlized that the eouplete change-over to the new
system ‘r irdustrisl production woulc be 7ighly somolex, irvolving extersive
re-desiyning. Io force the rce of chenge ir this field would involve
scrapplrg ~f costly machirery, resultir: in orohibitive expense and mjght
ien retard the tempo of India's growth erd develc;yment in the short-term,
1t wea, therefore, azread that esch industriel "lant in the country would
draw up A mroyramme “or the chanzeover éependir: uvor its canplexity and
haviry regerd to the ontimum benefit f1un the roint of view of cost, and
sdhere to it, even though the period involvec wvas more thnn ten years,

The cecond decicion relsted to the nomenclature of the new weights
and meesures. lhers was a strong lobby vhich desired that the country
should have Indisn names for the various metric wits, 'ere agein, the
decision to adhere to the interrational nomenclature proved to be a correct
decision. In order to ensure » mersure of uniformity in resulstion and
enforcement, n dreft “odel ‘edghts and Hessures nforcement P11l wae drawn
up by the jovermment of Indie, After discusaiors, the !odel 5111 was
smended and was adonted by 211 the iteta Guvernments,

7.4.3 The naxt step was to creste weights and Leasures organiaations
in all the 3tetes. rge these “tate orzaniretions came into being, they
became the nuclei ‘or imvlementin;; the charseover in the dif ferent States
in discussion vith the various other authorities under their respective
governments. Thase States'! weights snd measures orgenizetions had to be
wovided with speciali sed cqui ament to enable tham to di echarge their
funetions. Arrangements were made with the Jovernment of Indie imts
for the mroduction angd susnly to the Stete iovernment ~rganizations of
working standerds, secondarv standawds and refarence <tardards of weights
md messures and balernces. Hecourse had slso tc be had with Trivate
organisations for the arcduction of arecision helances of high accuracy,

In order to educate the ccwmon man a8 vall as tho sophisticated
indivicunis in chsrge of trade, industry and admiristration, a sustained
and systematic Publicity campeign was conducted using all availagble media
Damely, the press, the radio, filws, posters and axhititions. ihe metrie
system of units wvas also putlicized through conversion tahles and
demonstrations of spscimen weights and measures. The success of the
Programme of changeover and the mmoothness wdth vhich 41t was carried out
oould be attrituted mainly to the system of joint consul tations, discussions
and mutually sgreed target dates, which et every step were kept flexitls,
in order to scoccsmodate difficultivs and protlems which arose in the .
course of implemantation, (he initial rouzh oversll review of the mroblem
of the changeover to the metric system brought out one clear conalusion
nmmely, the reform of this magnitude oould be implemented only in stages
acoor o a systemntic vell-defined rrogramme. The Standards of

ey
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~elgnts and ilessures Lot 1458 SWe ne Lorerarent of India diseretion to
introduce the new wel his end soesures 'r converient stages. Thus, it
was Jeclded that a orfirvdns a7 tke roryra should oe nnde by the intro-
duction of metric we: Jhte In sovormment Jeoartmertg and urcertnkings,
orsenized industries sng selected urtber sreas.  ‘ccorddr ;ly, it wms
nouifled that from 1 (etober 155&. metrie comrercial weithis would be
le3=l in the wrban proas ruiedy, -SCUoRy, uerleutte and Yedres. In

Lpri) 1961, metric carscity mensure.. vore irtroduced, racdually,
extensions were mace to suer nrers, urdertekirzs and “felds of
activity, “hen now wel thts o- Jdaensures ware irtroduced in en area or

n class of undertaidr” or » fiole o nctivity, the older weights sngd
measures were sllowsd Lo be used far a reriod 1ot excesding three vears,
ihis trersitiornnl neriod wae irtended to zserve two rooses:

1) To frcilitate Lhe erpletier o the ’Teperatory steve by all
CONCEYT vl 85 Lirt the craszeover (o ihe new system would be
smooth ang@ o thand, bereshin, ~nd

1) Me tradcrs, irdustrislistz sand the pullic would gradually
become familiar 'dtl the pew units end be able to understand
their values in comps=~issn with the old.

‘he orgenized industries ir vhi ch tho metric srstem wes them
introduced ircluded smong othere, jute, cctton, textiles, iron and
steel, heavy engineering, cheamicals, canent, rubver, coir, sugar,

vanaspati, peint, tiscuits, foep. druis, fortilizers, tea, co’fee snd
petroleun,

The proparatery atess involves the un'dng of arravzearents for the
progrzesive rroduction of tens of rillions of new welghts and 1srge rumbers
of capecity and length mensures. fresise apecilications had to be drawm
up for these in corsultation with the various interests concerned and
%eeping in mini the interests c” the corsuicr, The Toguction of working
Standards and seccndnry stand-rd walrhts, balances, cadercity and length
measures had also to be orgrrized. 1n =il this work, assistarce had to
be drawn from the icvermmari o° .ndi. “'ints, the Indian Stendards
Institution, and the Lirtdgnat shysic 11 Laboratory,

75 Edueatlo; = It was in the fitress of things that educetiosn should
oceupy a very impertent wlrce in the scheme of the changeover. It was
reslized at the outset that tne ultimste success of the metric refom
would cevend upon the young cnes at school, The generation at school
would have the experience of the motric system {rom a very early ame and
wald have had no re=d %o use the cld units of the FPS System. Systemntic
steps were, therefore taken to revive the text-books ard introduce new
curriculs for the teaching of mathematics snd scierce in all olssses in
the schools from bottam to tup.

7.5.1 Te adopiion of the metric system in the field of higher technicel
education, pnrticulsrly engineering education, however, presented
difficultias, The 'fps! system wes almost exclusively 1% use in the
engineering colleges and tecimolorical institutes in the country. The
change involved the renlscenent or re- calitration of the me*suring
tools and instrumants to conform to the new system. The curricula




followed end the very lerge majority of the text~books in use were based
on the {ps system. The revizion of the text-books was nct easy and would
have hsd to be urdertaken by versons 30ecifically selected ~r the purcose,
Considering these difficu]ties, a phased progrsmre covering a perisd of
five years was drewn up for the adootinn of the metric system in the
enzineering collezes and irstitutes of technology. J{oday, the majority
of the colleges and the institutes have siitched over to the metric
syatem in the terching of enzineeri 8 subjects. Incirn suthors are being
encouraged to write text-boks in orijiral in the metric -iystem or to
translste standard text-books from “raonch, German, Russian and other
Buropean lanzuages which Tollow the metric system. The resoonse has
been evcouraging,

The procedure for changeover in the verious discinlines of the
industry was considered and specific decisions relsting to esch industry
were tlkﬁ.
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