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ABBREVIATION FOR METRIC UNITS
(1) DECIMAL MULTIPLES AND SUB-MULTIPLES

P N
refix Value in Terms of Unit Abb,
- Teviation
cend . 0-01(10-2) k
micro - 0-001(10-3) °
. 0-000 001(10-6) m
(2) WEIGHTS "
Denomination Value
) Abbreviation
onne
quintal .. ;b%o?(gk g t
kilogram .. 1kg q
gram ig kg
milligram . 1m g
carat .. "OOgmg mg
(3) CAPACITY ¢
kilolitre ..
litre . ; ?00 ! ki
millilitre 1 ml 1
(4) VOLUME ml
cubic metre m3
cubic centimetre cm3 m3 or cy m*
cubic millimetre mm3 cm3 or cu em*
(5) LENGTH mms or cu mme
kilometre
metre ; 2100 " km
centimetre le m
millimetre 1 mn:n cm
micron
- 1/1 000 mm or 103 mpm mm
(6) AREA » nm
square kilometre
square metre : 00(; 000 m2 km?2
square centimetre 1 o 2 2 o 54 km?
square milli cm ot 59 me
metre 1 mm2 cm?
() LAND i ot 5q
ND MEASURE mm? or sq mme
-are
hectare 100 m2
centiare 100 2 a
, 7 m2 ha
*Both these abbreviations A ca
. are current, but th
tlon  is used more commonly et e first set should
y internationally than th " preferably be
e latter, Y be used. The fo
. rmer abbrevia.

Rules for Abbreviations -

(1) Do not make an .
10, 20 ml, 271 y change, such as addition of ‘s to ind;
» > ’ 165 km’ 2 mm, 100 cma‘ 66 ka lndlcate D]Ura)ily e.g. write 1k
@ E(: not capitalize the abbreviations, For exampl & 0lg.
o write 1 kg, 2 kg, 20 mm, 50 mm, etc ple, do not write 1 Kg, 2 Kg

200MM
(3) Do not use any other abbreviations except those given abo R
above,
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Ninth Conference of Controllers

THE Ninth Conference of Controllers of
Weights and Measures was held in
Shillong on 30 and 31 October 1964. Shri

V. B. Mainkar, Director of Weights and Mea-

sures, Ministry of Commerce, presided. Con-
trollers of Weights and Measures of the
States and Union Territories and representa-
tives of the National Physical Laboratory
(NPL), Indian Standards Institution (ISI) and
Ministries of Commerce, Finance and In-
formation and Broadcasting attended the
Conference. '

Welcome

Shri G. Sarmah, Controller of Weights and
Measures, Government of Assam, welcomed
the delegates to the Conference. He indi-
cated the progress made by Assam in the
adoption of the metric system and the work
done by his Organizations

Passing Condolence Resolution

~ The Conference passed a resolution of
condolence on the passing away of our great
Prime Minister, Shri Jawaharlal Nehru and
Shri H. C. Dasappa, Union Minister for
Industry and Supply. The delegates, stood
up in silence for two minutes in respect for
the memory of the departed souls, The follow-
ing is the text of the condolence resolution :

*“This Conference of Controllers of Weights and
Measures would like to record its deepest sorrow at the
sad demise of our great Prime Minister, Shri Jawahar-
1al Nehru who devoted his whole life to the betterment
and unity of his country and peace in the wotld. It
was. due to his progressive outlook thatthe formidable
reform of the weights and measures of this vasg country
by the adoption of the metric system was made possi-
ble. This Conference, therefore, mourns the passing

away of the pionecer whose vision and farsightedness
integrated the country in the field of weights and

- measures’,

“This Conference also records its deep sorrow at
the untimely death of Shri H. C. Dasappa, Union
Ministry for Industry and Supply’.

Inaugural Speech

Shri Moinul Haque Choudhury, Minister
for Agriculture, Government of Assam, ex-
tended ‘a hearty welcome to the delegates.

He said that the Chief Minister of Assam
was to have inaugurated the Conference,
but as the Chief Minister could not return to
Assam due to important meetings in Delhi,
he was inaugurating the Conference. The
Chief Minister, Shri B. P, Chaliha, however,
had sent a message to the Conference which
he read out. The following is the text of the
message !

‘I was indeed very glad to learn that the 9th
All India Conference of Controllers of Weights and
Measures would be held at Shillong this time. I was
looking forward for the privilege to associate myself
with this Conference. But owing to important State
business it has become imperative to delay my depar-
ture from Delhi and I cannot return to Shillong in
time to attend the Conference for which I am very
sorry. 1 have requested my Colleague, the Minister
for Agriculture to convey my apology to the Con-
ference for my absence. Standardisation of weights
and measures in a vast country like ours is very neces-
sary, and, I hope, those who are assigned this impor-
tant work would be able to discharge their responsibi-
lity successfully.

1 wish the Conference all success’;

The Minister, in his inaugural speech, said
that the importance of weights and measures
in daily life did not need stressing. Yet till
India attained Independence, very little was

3
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done to improve the chdotic condition of
weights and measures prevalent in the country.
He emphasised that the duty of a responsible
Government was to see that no false weights
or measures were used and that in every
transaction the buyer received the correct
quantity of goods and the seller received
the correct value for his goods. This needed
standardisation of the system of weights and

M. H. Choudhri,
ference of Contr

measures which had been done by the adop-
tion of the metric system throughout the
country. Barlier misgivings in the minds of
people about the change-over had now been
allayed by the success achieved in the intro-

duction' of the new system. The Standards
of: Weights and Measures Act, 1956 had
laid down a period of 10 years for :

over, During the last 8 years,

4

the metric

Minister for Agriculture,
ollers of Weights and Me

¢ the change-

system had been introduced in the country
according to a phased programme and its
use had now become compulsory in almost
every field. The success of enforcement had
been due to the complete co-operation of the

people, the trade and others. He pointed

out that it was not so easy to change the
mental habits of the people, and he called
upon the Conference to consider what further

inaugurating Ninth All Indla Con-
easures in Shillong on 30 October 1964.

steps would be necessary to complete the
reform in this respect. ,

In Assam, considerable progress had been .

m‘ade. during the last two and a half years of
effective enforcement. As there were no
manufacture_rs of weights and measures in the
State, large quantities of weights and measur-
es had 'to be brought from outside the State
to meet the internal demands. Even now, there

NINTH CONFERENCE OF CONTROLLERS

was not enough capacity for manufacture in
the State. However, weights and measures
were being made available to the public at rea-
sonable prices. Publicity had been arranged
for the reform. The change-over and the en-
forcement had been smooth and without
opposition from any quarter. There had
been no need to enforce the penal sections of
the Act.

He called upon the Controllers to devise
steps to implement the programme within the
specified time of 10 years, with a minimum qf
trouble to the people and enlisting their
co-operation as in the past.

President’s Remarks

Shri V. B, Mainkar, Director; Weights and
Measures, in his presidential remarks at the

Inaugural Session said that weights and
measures not only touched every activity of
man from birth onwards but also were an
indication of the progress of a country in
the field of science and technology. He
pointed out that in the last 8 years, consi-
derable progress had been made in the adop-
tion of the metric system and the use of
weights and measures had become compulsory

The picture shows some of the delegates who attended- the Ninth Conference of Controllers of Weights and Measure_s held.

in all commercial transactions. There was a
time when doubts were expressed whether
the change-over could be effected even in a
period of 50 years. The Parliament laid down
a period of 10 years, but the people have
taken to the new system within 8 years.
It had also been earlier thought that. the
change-over would cost hundreds of crores of
rupees. An estimate made by the Directorate

5
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of Weights and}Measures, Ministry of Com-
merce, had shown that a little over Rs. 12
crores had been spent on the change-over.

He pointed out that considerable progress
had been made in implementing the metric
reform. Organisations for the enforcement of
weights and measures had been set up in the
States. They had been. collecting revenues
through stamping fees. It was, however, nece-
ssary that the progress achieved should be
stabilized. Enforcement of weights and mea-
sures was a continuous and statutory respon-
si.b_ility for the States. To meet this responsi-
bl_hty, it was necessary that permanent Orga-
nisations of Weights and Measures should
be set up in the States. They should also be
adequately staffed and made self-sufficient by
way of finances. For ensuring uniformity of
enforcement all over the country, it was
necessary that the Centre should continue to

co-ordinate the (Enforcement) Acts and
Rules of the States.

Concluding, he said that uniformity of
?veights and measures had been achieved by
independent India after over 2000 years. The
fruits of this achievement could be ensured in

the future only by State enforcement under
Central guidance.

The main conclusions and recommenda-

tions of the Conference 'are summarised
below.

(1) Progress of Enforcement of Metric Weights and
Measures
The gampaign to eliminate the use of
unauthorised Weights and Measures should

be intensified. Whenever necessary, penal
action should be taken.

(2) Organisation for Enforcement

The Standards of Weights and Measures
Act, 1956, laid down a period of 10 years for
t!xe change-over to the metric system. Con-
siderable) progress had been made in esta-

6

blishing the new weights and measures in
India. It was now necessary to stabilize the
progress achieved. Enforcement of weights
anc.1 measures was a constitutional responsi-
bility of the States. It was, therefore, essen-
tial that in the remaining 2 years, Organisa-
tions of Weights and Measures in the States
and Union Territories should be adequately

staﬁeq, put on a permanent basis and made
financially self-sufficient.

Early steps should be taken by all States:
a.nd Union Territories to make the Organisa-
tions of Weights and Measures permanent,.
i they are not already permanent.

By the middle of 1966 they should also be
sta.ﬁ'ed adequately according to the pattern
which had been agreed upon in the earlier
Conferences. The State Organisations should

also become self-sufficient financially by that
time.

Enforcement had been suffering in some
States due to inadequacy of staff. If the
States have to become self-sufficient in respect
of revenue by the middle of 1966, it was
essential that adequate inspectorial and
supervisory staff should be provided. A
programme of verification and re-verification
of weights, etc. should be undertaken for
realising the full revenue. ‘ '

:I‘he present pay scales of Inspectors of
Weights and Measures did not attract com-
petent personnel or retain them in service.

It was essential that uniform pay scales.

should be recommended for Inspectors and
higher supervisory staff.

!t was recommended that the post of
A.ssxstant Controller should be gazetted in
view of his responsibilities.

(&) gpu;o::l Types of Balances for Weighing Precious
The Conference agreed with the opinion

of Indian Standards Institution that special
types of balances for weighing precious stones

NINTH CONFERENCE OF CONTROLLERS

were not necessary. Balances of Class ‘A’
and ‘B’ should be adequate for weighing prect-
ous stones.

(4) Publicity
It was felt that publicity for the metric
system of weights and measures was by and
large quite successful and, therefore, there
was now no need to publish conversion tables
of weights, length or capacity measures.
The emphasis on exhorting people to use
such weights and measures only could also
* .be reduced and publicity for this may be limit-
ed to newspaper advertisements only. But
with the adoption of metric units for tempera-
tures, areas, volume etc., there was need
for intensive publicity in these spheres. This
had to be conducted through printed litera-
ture, cinema slides and newspaper advertise-
ments. To begin with it was decided to pro-
duce folders or brochures on the following
subjects :

(@) The change-over in industries and
particularly engineering industry.

(b) Commodities were being packed in
sealed containers on a rapidly increas-
ing scale. It was necessary to edu-
cate the consumer in all aspects of this
new trend.

(¢) The work done by and the]functions
of the Organisations of Weights and
Measures in the States in relation
to the common consumer and the
benefits he derives from the service
rendered by the State.

(d) Achievements during the last 4 or
S years.

(¢) Balances for trade and non-trade
purposes.

(5) Abolition of Commercial Brass Weights Other
Than Bullion Weights
After taking into consideration the views
expressed, it was agreed that :

(a) The ordinary brass weights series

shouid not be abolished.

(b) Manufacturers in some States had
indicated that it may be difficult
for them to produce satisfactory cast

" iron weights of 20 grams and 50
grams. Taking into account these
difficulties, the Controllers would
discourage the . manufacturers from
producing ordinary brass weights of
denominations higher than 50 grams.

©®) Marking of Class on Beam Scales

The clause regarding marking of class on
beam scales in the Indian Standards Institu-
tion specification should be amended to
make it clear that the marking should only
be in Roman and in no other script.

(7) Precision Laboratories in the States

It was necessary to recommend a standard
design for precision laboratories in the States.
Madhya Pradesh and Mysore had already
prepared plans. The NPL and the Direc-
torate of Weights and Measures should in the
first instance examine these plans and suggest
additional designs for consideration in the
next Conference, if possible.

(8) Spring Balances
(@) Uniform Specifications : The specifi-
cation for spring balances would be
uniform when all the Weights and
Measures (Enforcement) Rules of the
States were amended.

(b) There was a discrepancy in the mark-
ing of capacity as given in the figure
and the text of the specification. The
Weights and Measures Sectional Com-
mittee (EDC : 41) of the ISI should
reconcile the discrepancy.

(¢) Sale of non-trade and trade balances :
“There should be no objection to the
sale of non-trade and trade balances
from the same premises. The cash

7
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memo should, however, indicate that
the balance sold was for non-trade
purposes. The spring . balances
should also bear in bold letters the
condition that the balance was not for
trade use. Non-trade balances should
be marked only in metric units,

(d) Pocket spring balance to be non-trade :
All pocket type balances should be
treated as ‘Not for Trade’. All

othex: balances should be considered
as trade types.

(¢} Person weighing machines—spring
fype : The Indian Standard for Per-
son Weighing Machines may be
amended, if necessary, to accommo-
date the spring type person weighing
machines,

() Milk Balances Jor dairy industry :
Sal.tcr‘s planned to produce balances
v{hnch would be calibrated to indicate
directly the volume of milk weighed
on thcm Before taking up the pro-
duction of these balances, it was
necessary that the ISI should consi-
der the possibility of laying down a
standard on the subject.

(9) Inspector’s Tools and Equipment

The Directorate of Weigh

C ‘ ts and Measures
would circulate lists of all tools and equip-
ment to be supplied to Inspectors.

In future additional list,

. s of tools would be
supphefi v!hen new i;e;ps of weights, measures
and weighing and measuring instruments were

taken up for verification,

(10) Taximeters and Autorikshaw meters

Specifications for taximeters woulg

uded in the Weights and Measures (E‘.nfot;tj
cement) Rules soon after they are published
by the ISL. Specifications for autorikshaw-
meters were under comsideration by the ISy,

8

incl

I?efore taking up the verification and inspec-
tion of these instruments, it was necessary to
consult the transport authorities in the States
and to work out the division of duties between
the Weights and Measures Organisations and

the concerned Transport Authorities in the
States.

(11) Tape Measures

At present steg] tape measures were not
rpanufactured in India, although their produc-
tion was likely to be taken up in the near
future. There were a number of imported
steel tape measures used in trade. It was
necessary that they should be continued in
use. They might continue in use provided

they satisfied the error requirements of the
specification.

(12) Weights and Measures Case Reference

It was desirable that summaries of the
more important prosecutions launched and

;hlet:iesv.;l;s obtained should be published in
eiric Measures so that specialised points of
law would be broy ; » of

ought 1o the notice of the
Inspectors of Weights and Measures and the
general public, '

(13) Verification of Piatform Weighing Machine
Having Two Sets of Pmpmim:l Weights )
A platform machine of the loose weight

type should have only one set of proportional
weights for use with it Frope

(14) Quality ti:nmx of Weighing and Measuring

The ISI under their Certification Marks
Scheme had instituted a scheme for quality
con}rol and inspection of various products
during. manufacture, The scheme would

%nvolve. testing of raw materials and sampling
Inspection of important characteristies at the
Stage of production. It wag likely that the

System would assist manufacturers to prodyce

METRIC MEASURES, VOL. 8, JANUARY 1965

weights, measures and weighing and measur-
ing instruments which would be acceptable to
Inspectors of Weights and Measures all over
India. Tt was, therefore, agreed that the ISI

might apply the Certification Marks Scheme -

to weighing and measuring instruments. As
the specifications for weights and measures
gave detail, of design etc. it was not necessary

to apply the Certification Marks Scheme to
these products.

(15) Errors for Packages of Infant Food

On the recommendation of the Dairy
Industry Sectional Committee (AFDC : 12)
of the IS, it was agreed that the classification

of packages for infant food should be as
follows :

Packages with net content
between 1001 gand 2000g  + 3 percent
Packages between 501 and

1000 g .. * 4 percent
Packages up to 500 g + 5 percent

*See separate feature in this issue.

(16) Markings on Woven Metallic Tapes

Woven metallic tapes have to be marked
with the letters ‘@Y and ‘m’ at every metre.
It was found that after the 9th metre, there
was not enough space to accommodate these
letters. It was, therefore, agreed that the
clause regarding metre marks shouid be
modified as follows :

The metre markings at 1 to 9m shall, in
addition, contain the letters ‘«fy' and ‘m’.

(17) Mobile Vans for States .

The Delhi Administration bad put into
service a mobile van which accommodated all
the equipment the Inspector had to carry with
him for his field work.* (See feature in this
issue). It was recommended that similar vans
should be put into service by other States,
A minimum of one van per Division would
be necessary, if it is to prove effective.



Working Standard Balances :
Part 5S-Other Components

B. R. DHURANDHAR

Saple’s Scale Manufacturing C
By g Company (P) Ltd.,

IN the first four Parts* of this series of arti-
] cles. we have considered the guiding factors
in desggn, principles which had been observed
in laying c}own the general specification, the
beam. design which would ensure an efficient
woykmg. standard balance and the factors
which influence the proper use and perfor-
mance of knife-edges. In this Part we shall
cons1fler the function of the components of
working standard balances other than the
beam and the knife-edges.

The other essential components of a good
balance, besides the beam and the knife-

edges are bearin i
g5, pan suspensions, pa
the stand and the case. ’ > P

Bearings

. The' knife-edges rest on bearings. The
Intensify of load per unit length of the bear-
ng or the knife-edge depends upon how
3nu.ch of the total length of the knife-edge
Is in contact with the bearing. The load is
minimum when the full length of the knife-
edge is in contact and goes on in:reasing as
the lengt.h of the knife-edge in contact with
the bearing becomes less and less.

(1) Working Standard B

No. 3, pp. 3t does nees : Part 1—Guiding Factors in Desi

(2) Working Standard Bala
pp. 3-8, 1962,

(3) Working Stan :
10—14, 1963, dard Balances :

@ })Vorkn

10

. Free oscillations of the beam are very essen-
tial to ascertain sensitivity. They are depen-
dent upon the friction between the knife-
ed.ges and the bearings. Friction increases
with load and also with the intensity of the
load. Good contact between the knife-edge
and the.bearing i.e. contact throughout the
length, is possible only when the knife-edge
and be:armgs are highly polished resulting in
red.ucnon of friction. A finely polished
knife-edge on a flat polished plane gives the
best _wpbmaﬁon. However, for the sake
of eliminating certain mechanical construc-

tions, a fine edge with grooved ings i
also used. bearlngS s

'I:he fineness of the knife-edge and the high
polish of the bearings can continue to remain
s0, Provnded both the knife-edges and the
bearings are made of materials which are

either naturally hard or synthetically harden-
ed or processed hard

Pan Suspensions

The side bearings are h i
. oused in pan
suspensions from which the pans are h\fng.

gn—Metric Measures, Vol. 4

nces : P ificati
art 2—General Specifications—Merric Measures, Vol. 5, No. 5

P; ) .

. 196 » art 3—Beam Design—Metric Measures, Vol. 6, No. 4 P

ng Standard Balances : . v R

3—15, 1964, * Part 4—Knife edges—Metric Measures, Vo), 7 No. 2, pp.
* . ] . P.

WORKING STANDARD BALANCES : PART 5-OTHER COMPONENTS

The suspensions are designed in such a way
that they oscillate freely over the side knife-
edges and do not obstruct the free oscilla-
tions of the beam. They are also rigid s0
that they are not strained under the load in
the pans. Such straining alters their shape
which may affect the friction between the
knife-edges and the bearings.

Pans

Pans are designed so that they accommodate
weights equivalent to the full load. For
instance, in the case of the 50 kg working
standard balance the pans of the balance
should allow a cast iron weight of 50 kg
to be placed with ease. The size of the pans
is limited by the distance between the end
knife-edge and the stand. The chains and
stirrups of the pans are fitted in such a
manner that they allow easy placement of
the weights on the pans. They should be
sufficiently strong so that they do not give
way under the load or get lengthened in
use.

Scand )

The central bearing on which the fulcrum
rests has to carry loads equivalent to the
sum of the loads in each pan. Its length is,
therefore, more than the lengths of the
end bearings. In fact it is designed to carry
double the maximum load. The central
bearing is supported by means of a-housing
fitted either in a fork in a portable balance
or on the stand in case of the pillar stand type
(indoor) balance. Both the fork and the
pillar stand are so designed that hey do not
get strained under this load. In fact, the
stability of the whole balance depends upon
a good design of the stand. The stand also
incorporates the additional mechanism for
raising and arresting of the beam and sus-
pensions when they are not in use. The
rigidity of the stand is of primary importance

in the smooth working of this arresting
mechanism, which has to repeat the operation
of raising and arresting the beam
without causing a shift of the rest

point.

Arresting Mechanism

Another mechanism incorporated in a good
balance is for pan arresting. This is impor-
tant as free oscillation of the beam depends
upon the arrestment of the independent
swinging of the pans. The pan arresting
mechanism helps in steadying them before the
beam is set into oscillations.

Cases

A balance will not last long if it is not
protected from dust and corrosive atmos-
phere. Well chosen materials for the pro-
tective cases preserve the balance in good
condition. Various -materials like timber,
aluminium, glass are being used. The use of
large cases for all 50 kg and S kg is not possi-
ble due to transport difficulties.

Levelling

An important fitting in a good balance is
the provision for levelling it. This is achie-
ved by levelling screws. Geometrically,
three points determine a plane and, therefore,
two levelling screws and a third fixed point
are fitted in every balance to level it. The
exact position to determine the level of a
balance is to check it on the central plane by
means of precision levelling bottles. As the
surfaces of other fittings in the stand of the
balance are also on this central plane, a spirit
level or a plumb bob is fitted elsewhere on
the stand. The proper oscillations of a beam
round its predetermined position of equi-
librium i.e. central zero mark on the sector
plate, are only possible provided the central
plane lies in a perfect  horizontal
plane.

| Y
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A balance does not carry any superfluous
!arts. To make it look graceful, the propor-
lons of the sizes of beam, pans standard are
he carefully worked out.

I'n the next two Parts, which will conclude
senies, we shall consider the assembly

and maintenance of working  standard
balances.

Metric System for East.Africa

The Governments of Kenya, Uganda and
the United Republic of Tanganyika are con-
sidering the desirability of introducing into
East Africa the metric system of weights and
measures. A Commission has been set up
under the chairmanship of Shri P. N. Nayer,
Director of Weights and Measures, Ministry
of Commerce, Government of India, whose
services have been made available for the
purpose by the Government of India. Shri
Nayer is expected to visit capital cities and
principal centres for a preliminary survey of
the situation.

A questionnaire, designed to elicit infor-
mation and opinion on the subject from
Government Departments, public undertak-
ings, trade, industry, public, information
departments, universities, chambers of com-
merce, oil companies etc. has been recently
circulated.

The Commission will consider whether the
adoption of the metric system in East Africa
is feasible in terms of the advantages to be
derived therefrom, having in mind the ma-
terial resources available and the probable
cost of the exercise, and, if it is feasible, how
the introduction should be effected in a
phased programme, what legislative action
will be required and how the public is to be
familiarized with the new system. The
implications for governments and public
services will receive special consideration.

Comparators for Large Weights Calibration

The National Bureau of Standards, U.S.A.,
has developed techniques to compare 10,000

News & Views

1b weights with a load cell to a precision of 5
parts per million. Large weights find wide
application in the calibration of devices
used to measure the thrust of large missile
and rocket engines. Periodically these
weights have to be calibrated which means
that the equipment is out of services while
it is sent to the National Bureau of Standards
and back. Of the many techniques, the load-
cell elastic device proves satisfactory. It
offers the advantages of precision equal to
the best of platform scales, portability,
rapidity of weighing, availability of equip-
ment and elimination of the need to have
all weights calibrated by the NBS.

Elastic devices havé long been used as
direct-reading instruments, and as such have
been widely employed for the measurement
of large weights and forces, As direct-read-
ing devices, however, they have not provided
the accuracy required for the calibration of
weights. Almost any direct-reading device
will give increased precision when used
as a comparator. By taking advantage
of this fact, the NBS has been able to use
the load cell to compare large weights with
precisions attainable previously only with
the best. of platform scales. These results
are probably not unique to the load cell—
it is fully expected that when proving rings
are used as comparators similar results will
be achieved.

1.0.L.M. New Headquarters

The staff of the International Bureau of
Legal Metrology have recently moved to new

13



NEWS & VIEWS

eadquarters near to Montmartre, Paris,
ato premises which were acquired and equip-
ied at a cost of something like £50,000 and
vhose value appreciated by over 33 per cent
vithin three months of acquisition.

The accommodation comprises a con-
‘erence room, Director’s office, two offices
for the Deputies, and secretarial,. typists,
archivists, and reception rooms.

The establishment at the new headquarters
from October, 1964 will consist of the
Director, (M. Costamagna), 2 Deputies,
(M. J. Jaznorzewski and Mr. E.-W. Allwright,)

the Secretary, two archivists and clerical and
office staff,

(From The Monthly Review, July 1964,
p- 164).

LO.L.M. Honorary Membership

The International Committee of Legal
Metrology recently decided to recognize the
outstanding service to the Organisation of
some of its former members by granting them

Honorary Membership. The following have
been so honoured :

Monseur M. Jacodb, Belgium, formerly

Head of the Belgian Services and President
of the Committee.

Herrn R. Vieweg, German Federal Re-
public, formerly President of the International
Committee of Weights and Measures, and a

Member of the Presidential Council of
1.OLM. ‘

(From The Monthly Review, July 1964, p.
164).

- 'Dr. Verman Honoured

Dr. Lal C. Verman, Director, Indian
‘Standards Institution and Honorary Adviser
on Standardization to the Government of
India, has been awarded the LEO B. MOORE
AWARD by the Standards Engineers
Society of America, for his extraordinary
contribution and distinguished service in the

14

field of standardization, its profeésional ad-
vancement through original research and

writing, and creative  publications and

development.

The Award instituted by the Standards
Engineers Society last year after Professor
Leo B. Moore, a Fellow of the Society, is
given for outstanding contribution in the
field of standardization and its advance-
ment through creative application.

The first Award was given last year to
Mr. Robert S. McNamara, Defence Secretary
to the United States of America. Dr. Verman
is the Second recipient of the award, which

gives recognition, at international level to.

the services rendered by him inthe field
of scientific advancement and industrial
standardization for the welfare of the society
at large; and for initiation, development and
furtherence of standards movement in Ihdia
through standardization at national level.

The Award was formally presented to
Dr. Verman on the occasion of the Sixth
Triennial General Assembly of the Interna-
tional Organisation for Standardization (ISO)
which was inaugurated in New Delhi on 9

November 1964 by the Vice-President of
India, Dr. Zakir Husain.

Metric System in UK

In a paper presented to the engineering
section of the 29th Annual Meeting of the
British  Association for the Advancement
of Science—Mr. C.A.J. Martin, Cromp-
ton Parkinson Ltd., spoke on the metric
system issue for manufacturers. The follow-

ing extract taken from the BSI News, October

1964 would be of interest to our readers.

Reflecting the view of manufacturing in-
dustries, Mr. C. A. J. Martin recalled that he
had the privilege of being chairman cf the
committee appointed by the Association of
British Chambers of Commerce which, joint-
ly with a committee of the British Association,
had produced a report on the metric system
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in 1960 (this included a definite recommc:r}(la-1
tion that the UK should change to decxmad
coinage—a recommendation Simnce endor;e :
by the Government.) He stated that the D1g
gest change that appeared to have come overt
the country since that joint report was th’iid
most of industry now felt the UK shox.l
no longer wait for the USA before coming
to a decision on the metric issue.

Mr. Martin went on to say that the change
in our world position—where we stood 11
world external trade—presented usas neve;
before with the need to reach a dec1.31on‘0 1
whether to retain our traditional but. illogica
inch-1b system or change to the logical deci-
mal metric system now in major world usage-

He quoted figures to show that, betweel}ll
1960 and 1963 UK exports to Commonwealg0
countries had fallen from 38 per cent t0 t
per ceat of our total exports, vs{hereas to the
(metric) EEC and EFTA countries of weste;r;
Europe they had risen from 27 per cent to ’
per cent and for the rest cf the metric counl
tries from 22 per cent tO 24 per _cent. ngl}l;
ficantly too, the six EEC (metric) countri¢
alone now held 29 per cent of world.

 J
e

external trade at £13,68 million against 19
per cent for the UK and
area at £9,000 million.

The problem is probably of greatest magni-
tude in engineering manufacturing but equally,
and indeed consequently,
to be gained may well prove grea
sphere, said Mr. Martin. . ‘
side : the longer we delay in reachinga con-
clusion the greater the comp
Thus the responsibility res
bodies to reach their own cong
make their voice unmist

against a change’.

Change in Units of Quotation in Oilseeds and Oils

sterling (inch/Ib)

the advantages
“Time is not on our

lexity and cost.
ts on influential
lusion and
akably heard for or

recognised  associations trading 1n
Oi’fskeids an%i Oils at Bombay, Ahmcdabaf.i
Sangli, Delhi and Akola have changed their
units of quotations for ground.nut hedge
contract for 250 kg to 100 kg and in the case
of oils from ‘tin’ to 10 kg in deference to the

advice of the commissio

n to switch over to

uniform and rational units from the current

year, (From Forward Markets Bulletin.)

5
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Mobile Laboratory & Office of
Weights & Measures

HE  Weights and Measures Organisa-

tion in Delhi, which works under the
Director of Industries, Delhi, has put into
service a Mobile Laboratory and Office of
Weights and Measures. The mobile unit
consists of three sections. The first section
accommodates the driver and two more per-
sons, the second accommodates 4 officers
while the laboratory is located in the rear por-
tion of the van.

The van is taken to the market where the
verification of weights, measures, etc, is to be
carried out. The traders in the area are given
intimation to produce their weights and
measures for verification to the mobile labo-
ratory on a specified day. The Inspector
and his stafl in the mobile unit can then set
up the laboratory inside the van and verify
the weights and measures and return them
to the traders with verification certificates.

Cost of Mobile Unit

The laboratory-office is built on a S-tonne
Bedford Chassis. The body is made of steel.
The particulars of the van are as given below:
Chassis Chassis dual rear with

Cowl & Windshield

Parkins.  P6-Diesel
Engine and six-B
25%20-12  Plytyres
and tubes,
(1) Cost of Chassis Rs. 26,477-00
(if) Transport Charges
from Howrah. Rs.  780-00
(iii) Cost of Body Rs. 11,700-00
Total ~Rs. 38.957-01
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Thus the total cost of the laboratory-office
is Jess than Rs. 40,000.

Description

The driver’s and officers’ compartments
are fitted with full size doors on either side.
The seats are covered with air-foam cushions.
The laboratory compartment opens from
the rear and has two aluminium framed half-
sliding windows on either side. It contains
two boxes of teakwood for keeping weights,
scales, measures and other equipment be-
sides the office stationery, forms and records.
A water tank of stainless steel and wash basin
is also fitted in the laboratory compartment.
A tubular Tuggage carrier connected with a
steel ladder is also provided on the van.
The laboratory i equipped with the follow-
ing furniture, working standard weights and
measures, test weights, equipment etc.

(1) Chairs folding steel 4
(2) Duree 1
(3) Locks 3
(4) Working Standard Balance 50 kg
with stand 1
(5) Working Standard Balance 5 kg
with stand 1
(6) Working Standard Balance 200 g 1
(7) Working Standard Metre 1
(8) Working Standard Weights 20 kg
to 1 mg. 1
set
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(9) Working Standard Capacity Measures

10 litres to 20 mi 1

set

(10) Test Weights 50 kg 10
(11) Test Weights 20 kg 12

(12) Test Weights 10 kg
(13) Test Weights § kg

(14) Test Weights 2 kg

(15) Test Weights 1 kg

(16) Test Weights 500 g
(17) Test Weights 200 g
(18) Test Weights 100 g
(19) Bench

(20) Spirit Level

(21) Brush

The total expenditure on the vanand the
equipment is about Rs. 49,000,

e NN NN N NN

Moabile Unit Simplifies Wo;k

Experience has shown that the mobile
laboratory-office simplifies the work of the
Inspector. He does not have to carry heavy
and costly equipment from place to place by
bus, train or other transport. This mini-
mises considerably the wear and tear of equip-

" ment. What is more, 1t takes the work of the

Weights and Measures Organisation almost
to the doorstep of the users of weights and
measures. It can also be used for census,
inspections and other similar work.

In view of the utility of the van, the Ninth
Conference of Controllers recommended
that every State should provide at least one
such mobile laboratory-office unit per division
for the use of the Weights and Measures
Organisation,
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(3) This ishows the left

hand gige  of the
laboratory portion of the
Yar.  The Inspector of

Weights and Measures  is
>een getting ready to  verify

iron weights, The
arrangements for the veri-
fication of sma) beam scale:
and the working standard
length measure can also be
seen  in the foreground.
The  sliding shelves can
accommodate all the equip-
mment, stationery and publi-
Ciy literature ete,

i Picture shows an
. . ment at the same time. 1 Assistant
. ork with ease in the laboratory compartment a the sarue (e Manua
8) Two msmw:isfciz:\ngwweights on a 5 kg balance and a“?thf:hlenmmg standard weight,
mspectol;)::parDi'ng to counterpoise a cast iron weight agains
(4) The Inspector is
shown using the % kg
working standard balance
for verification of weights.

\ inside the mobile laboratory.
(6) This picture shows tbe Inspector verifying heavy cast iron weights




(9) Here the Inspector is seen comparing 2 com

length measure insi

(10) The laboratory is algo fitted with a
a tap. The water can also

stainless steel tank
be used for the verification of commercial capacity measures.

mercial metre length meas

uare with the working standard
de the mobile laboratory.

which can be filled with water and a sink with



(11) The van carries

For verification atﬁmbﬂ’ triped which can be
the van, Test wei:hmb:ml ; "’l“i s itis u::g’" the verification

of hea
t0 set up this tri i
B wed o chcking up te

capac
saiable

pla

beam scales,
ce outside

sccuracy of the beam,
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Application of Metric Weights & Measures
Dear Sir,

Recently when dealing with figures,
occurred to me that there is an anomaly
existing in the field of application of metric
system of weights and measures in Indis.

1 feel it is a matter for serious thought.
1 came across the ‘dozen® and the ‘gross’
in course of my work and that started me
thinking. These quantitics and names con”
tinue to be in use and practice. It would be
clear at opce how these quantities (12 and
144) hamper the decimal system. They need
t0 be removed immediately. Many of the
commercial houses, big and small, stitt use
this nomenclature which has escaped ROUCE-
The ‘dozen’ and the ‘gross’ should be imme-
diately removed by law and replaced by ‘10

and “100'.
T came across the old measure and term of

‘¢ for fiuids in commercial transactions-
This also set me thinking. The ditee’ and the
‘mi* are the official legal measures for fluids.
The use of ‘cc’ for fuids under the new law
and system does not seem correct-

The ‘dozery and the ‘gross’ hamper the &
cimal system. Their use is against the prifc-

it

ples of metric system. Their use needs 0
be stopped. '
The use of the term ‘cc’ causes chaos

giving rise to two systems of pomenclature

Readers’ Forum

for fluids. The use of ‘cc’ should be stopped
by law and the use of ‘itre’ and ‘ml’ should

be enforced.
M. V. Bendre

V/12/A, Walchand Nagar,
Distt. Poona.

20 Paise Coin

Sir,

It has been observed that Government of
India has taken 1:2:2:5 ratio in denomi-
nating the weights, measures, etc. But so
far as Indian coins are concerned, the ratip
has been taken otherwise. if the denomina-
tion of 25 Paise coin would be abolished and
a new denomination of 20 Paise coin would'
be introduced, the above ratio in denominat-
ing the coins would be introduced.

It is hoped that it would be a right step
in bringing uniformity so far as coinage and
weights and measures are concerned.

Without designating the packages of
dozen, gross, etc. if the packages would be
designated as 1000, 500, 200, 100, 50, 20, 10,
5,2, lie,inthe ratio of 1 :2: 2 : 5, unifor-
mity would be introduced in case of numbers
also.

P. K. DATTA PURKAYASTHA
Iaspector of Weights and Measures,

Cachar,
Shillong.
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(Indian Standards which hav

on the change-over to the
here.

¢ a particular bearing

_ metric system are indicated
Copies would be available from the Indian Stan-

dards Institution, Manak Bhawan, 9, Bahadur Shah
Zafar Marg, New Delhi or their Branch Offices at
Bombay, Calcutta, Kanpur and Madras.)

Tables for Alcoholometry

Indian Standards Institution has published
Indian Standard Tables for Aleoholometry
as: 2302-1962), which covers two tables,
namely, Table I and Table II, intended for
use in obtaining volumetric content of ethano}

at 15°C in an ethanol-water mixture at t°C
by thé centesimal hydrometers.

Table I contains temperature correction
data whereas Table I] includes data at 15°C
for specific gravity in vacuum, density in

vacuum, density in air and volume in litres
corresponding to 100 kg (in air) of
liquid.

There are many met
theTethanol cotent of
their preparations.

hods for deternﬁniﬂg
alcoholic liquids and

These methods are based
on the density, the refractive index, the oxida-
Hon index, the boiling point. etc. The
simplest of these methods js the one based on
the density of ethanol-water mixture, which
decreases with the increase of ethanol ¢

ontent
due to the fact that ethanol is lighter than
water. |

At present, computation of strength of
aqueous solutions containing ethanol is made
in the country from specific gravity figures at
15-60C (or 60°F) by the pyknometer method
and_at 51°F by the Sike’s metal and glags
28
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hydrometers, and the strength is expressed
in terms of proof spirit.

It was reported that the glass hydrometers
with existing tables do not give correct alco-
holic strength for higher concentrations and
at higher temperatures. The adoption of
metric system in the country also necessitat-
ed compilation of suitable alcoholometric
tables for their adoption in the country.
After careful consideration of these problems,
the Committee responsible for the preparation
of this standard felt that since volumetric
content of ethanol is an essential element in
the commercial transaction and revenue assess-
ment in the country, the method of expressing
the percentage of alcohol by volume using the

centesimal hyrdrometers be adopted in the
country.

Coach Bolts (M6 to M24)

Indian Standards Institution has publish-
ed Indian Standard Specification for Coach
Bolts (M6 to M24) (IS : 2609-1964), which
specifies requirements for cup head square
neck coach bolts and countersunk head square

neck coach bolts in the diameter range 6 to
24 mm. |

Coach bolts are extensively used in India
in railway carriages and in timber work.
To meet the immediate demands of the
industry, this Institution is engaged in prepar-
ing specifications for the more common types
of threaded fasteners. This standard is one
of a series of Indian Standards on threaded
fasteners with ISO metric screw threads.

Price Rs. 2-00
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Square d Bolts (M6 to M39) with Square
:l:t‘;kald thll‘:laSqwe Head Screws (M6 to M24)

Indian Standards Instittltior} has publlxshlz
ed Indian Standard Specification .for B ace
Square Head Bolts (M6 to M39) with Sqt;a:o
Nuts and Black Square Head. Screws (M vt
M24) (IS : 2585—1964), which coversbolts
requirements of black §quare head py
(diameter 6 to 39 mm) with square nuts a24
black square head screws (diameter 6 to
mm).

The metric screw threads with 1SO procfll(ei
has been recognized in India. All tprea ‘;
fasteners required for general e:tilgmeene v%
applications shall have the metric §cr o
threads. This standard is one of a series o
Indian Standards on th;eaded fasteners wi

i w thread.
1SO metric scre e re 2

Cap Nuts and Domed Cap Nuts

Indian Standards Institution has published

Indian Standard Speciﬁcatiar; f02r6 8(;;xpll;lﬁ\;t)s
Domed Cap Nuts : — )
?ﬁch prescribes the requirements of cap nuts
of sizes M6 up to M36 with co;rse .t;;:tcl;s;
| 6x3 wi

d M8 x1 up to M3 )
;liltchcs; and domed cap nuts of sizes M61 1;1;
to M24 with coarse pitches and M8 X
to.M24 x 2 with fine pitches.

ts are blind
puts and domes cap nu bl
tappceadp hexagonal nuts used for prox;ﬁd;::g-
sealing for projected threailded parts or

times merely for decorative purposes.

This standard gives only dimensions f;!:l(:
materials for cap and domed ca.p m61;s “;961
reference has been madc' .to IS: lsTh;aded
Technical Supply Condmo?s for reads.
Fasteners which gives details of gent e
quirements for the more common type

rs.
threaded fastene I

Dimensions for Wronght Copper and Copper Alloy
Rods and Bars - i

Indian Standards Institution has publish-
ed Indian Standard Dimensions for Wrought
Copper and Copper Alloy I}ods fnnd l?ars
(S : 2826—1964), which specifies dimensions
and tolerances for copper and copper alloy
rods and bars.

The decision of the Govemment. of Indl:
to adopt the metric system of wexgh?s a.nf
measures makes it essential that thedsﬁ gn
metal products should be standar 1 i
metric units. The necessity _for evo vtmg
standard dimensions of rods in mx_lhme rtess
has been felt by all concernefl interes n:
Accordingly, the Secti‘onal fg?sm:tt;:& ;:Zp;as
i r the preparation o : :
:i?:i f(t)o den'I:/e maximum' possxble advtarrix;
tage from the inherent' qualities of :::1 n::um-
system by the ad‘optxotxnx .of sp;:f::Ods
bers for the selection of size N

Base Paper for Carbon Paper

' jan Standards Institution 'has prepar-
ed I:;.lfi:nlndian‘smndard Spccxﬁcatl?nc g’é |
Base Paper for Carbor.x Paper [Doq : DC
15(2259)}, which prescribes the requirem t;
and methods of test for base paper for carbon

paper.

jcinal Round Glass Bottla

Medmdian Standards Institgﬁon'hasfpre&a:z
draft Indian Standard Specification or. et
cinal Round Glass Bottles, [Docd'iﬂ‘e C
10(1612)] which includes all the mr:ly
types of medicinal glass bottles, r:: ed;
s?r):wed neck, plain neck and stoppered 1
bottles.

i ument is the draft revision of
IS jnlulsos(-iﬁ%? Specification for Tmct;ue;
Glz;ss Bottles. This Standard was prepauﬁ-
on the recommendatioq‘ of the Pharmsmace i
cal .Enquiry Committee in order to en
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quality of glass containers for use in pharma-
ceutical industry. Later experience showed
that glass bottles are used widely 5y the phar-
maceutical industry for storing various types
of medicinal preparation including tinctures.

It was, hence, decided to enlarge the scope of
the standard.

This draft revision prescribes the require-
ments and the methods of sampling and test
for glass bottles used for storing medicinal
substances. It prescribes the nominal capa-
cities of bottles in rational metric units and
also lays down the overall dimensions in order
to ensure uniformity in the shape of the
medicinal round glass bottles, manufactured

in the country.
Round Prmting Ink Containers

Indian Standards Institution has prepared
draft Indian Standard Specification for Round
Printing Ink Containers [Doc : CDC 28(1444)]

30

which. prescribes the requirements for round
built-up slip-lid containers manufactured from
tinplate for packing printing inks.

At present the printing ink industry is
employing a very large number of sizes of
containers which is partly due to lack of
Indian Standards on the subject and partly
due to the variation in specific gravity of the
printing inks. On account of the latter
factor, it has not been found possible for the

_present to restrict the heights of the containers

to a small number. The Committee respon-
sible for the preparation of this draft standard,
therefore, decided to prescribe, for the height
of the containers, minimum and maximum
values in respect of each diameter, and has
further prescribed the increments to be added
to the minimum value of the height. It is
intended that in due course it would be possi-

ble to cut down the heights involved to a small
number.

~ o

For enquiry ond order, please write 10

INDIAN STANDAR

CONVERSION
SLIDE

A UNIQUE INSTRUMENT F(;F;
lNTER-CONVERSION OF VALU
A MUST for all engineers.
in (ndia
igners and constructors :
and :::og:de. wherever inter-conversion

t ; ts
of values from metric to non-metric \::\':e
or vice-versa is a matter of rou .

Quantities Covered include:

Length—mile, foot, inch (decimal and

fractional), kilometre, metre and millimetre. \

Area—Square inch, square foot, square |
centimetre and square metre.

Volume—Cubic foot and cubic metre.
Capacity — Gallon (UK) and htre.

Weight—Pound, seer, maund
kilogram and quintal.

nch,

ssure & Stress—Pound per square *
::n per square inch, kilogram per square
centimetre and kilogram
per square millimetre.

British

Gouges—Birmingham (8G).
4 Wire (SWG), American
Standar Brown & Sharpe (AWG),
and fndian Standard Thicknesses
and Diameters of wire.

Tempesawsre—Fahrenheit and Cencigrade,
PRICE~—Only Rs 15.00 plus postage.

DS INSTITUTION
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MANAK SHAVAN. 9 BANADUR" SHAH ZAPAR MARG, NEW

Branch Offices 9 BOMBAY o CALCUT
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march together
work together

Let people in different parts of the -country, howerer

strong thei ' i
g their feelings might be op particular issues, neyer

Jorget that they are Indians Sirst, and that all differences

must be resolved within the unalterable framework of one

nation an
d one country, [Ler g make every endeavour to

Joster this feeli
Jeeling of oneness and ¢o carry forward the

work of national integrati
gration, ’ ,

~Lal Bahadur Shastri
Prime Minister

TYPICAL METRIC PRICING UNITS FOR WHOLESALE TRANSACTIONS

Serial Commodity
No.

Metric  Unit

Our Way is straiph

ght and clea
freedom and Prosperity for all
Le.t us march together,
with courage and deter

reto build , strong India with
work together as one nation
4

mination, goodwill and tolerance

"JAI HIND

PRESERVE yniTy, PROTECT FREEDOM '

DA s4/77

(1) Gol¢
(2) Grocery and Confectionery

Biscuits, sweetmeats, cardamoms.

Textiles and Textile Fibres . .
Cotton yarn, damaged and seconds clcth, raw silk, rayon silk yarn, raw
wool, wool manufactures (when sold by weight).

Paints & Chemicals

Paint (if sold by weight), indigo, liquid chlorine.
Hides, Skins & Leather

Raw hides, leather (hides and skins).
Metals X
Silver, aluminium sheets, strips and circles, copper and brass wires and
utensils.
Miscellaneous

Tea, meat, camphor tablets, mica.
(3) Grains and Pulses

Rice, wheat, jowar, arhar, moong, masur, gram.

Spices
Black pepper, mustard, chillies, dhania, dalchini, turmeric, betelnuts.

Plantation Products
Rubber, cashewnuts, cashew kernels, tobacco (raw and manufactured).

Forest Products
Lac and lac products, gums, myrobalans, galnuts, soapnuts.

Textiles & Textile Fibres
Raw jute, raw hemp, coir yarn,

Oils, Oilseeds & Oilcakes
Vegetable oil, oilseeds, oilcakes.

Non-Ferrous Metals
Aluminium : ingots, bars, blocks, slabs, billets,
Lead : ingots, sheets and strips.
Copper : ingots, blooms, slabs, cakes, tiles, bricks, billets, blisterbars and
wirebars, rods, sections and pipes, plates, sheets and strips, circles.
Brass : ingots, rods, sections, pipes, sheets, strips circles.
Zinc : ingots, sheets, strips.
Tin : blocks.

Chemicals
Caustic soda, bleaching powder, glycerine, s0aps, paper salt.

Others
Sugar, gur, ice, fish, sugarcane, vegetables, tamarind.

(4) Minerals
Iron ore, manganese ore, bauxite, coal.

tron & Steel
Pig iron, fron & steel manufactures, semis (billets for rerolling etc.)

(5) Cloth (mil, handloom, silk rayon and woollen cloth)
{6 Jute carpets, coir mats and mattings, sheet glass.

()] Timber.

(8) Paints (when sold by measure), spirits.

10 grams (g)

L 1 kilogram (kg)

\'

T

L 1 quintal (q)
(100 kilograms)

:

!.one metric tonne (1)
(1,000 kilograms)

1 metre (m)

one square metre (m?
one cubic metre (m?3)
one litre (1)




Weights

(1) In place of the present units of seer, pound,
rattal, viss etc., use the kilogram,

{2) In place of the tola, use the gram or 10 grams,

(3) In place of maund or corresponding

unit,
use the quintal i. e, 100 kg.

Capacity Measures

In place of seer or gallon or any other measure, use
the litre.

Length Measures

(1) Use the metre in place of yard or foot and the
centimetre in place of inch.

Square Measures

(1) Use the square metre in place of square yard

or square foot, and square centimetre in place of
square inch.

Cubic Measures

(1) Use the cubic metre in place of cubic yard or

cubic foot and cubic centimetre in place of cubic
inch,

Packaging

It is advantageous if sizes of packages correspond

to series of commercial  weights and measures
prescribed,

These are: 50 kg, 20 kg, 10 kg, Skg, 2kg, 1kg,

500 g, 200 ¢,100 8,50 g,20¢,10g, 5¢,2 g, 1 g, and
so on,

TYPICAL PRICING UNITS FOR RETAIL TRADE

Serial

Commodity
No.

Metric Unit for Use

.

(1) Foodgrains, cereals, pulses, spices, ghee, bread, vegetables,

meat, fish, sweetmeats, tea, coffee, sugar, salt
(2) Oil for cooking

(3) Fruits

(4) Milk ..
(5) Cloth and related materials
(6) Prepackaged materials

i

- .. 1 kg

Lkg or 1 litre depending upon prevalent
practice,

. .. 1lkg or number depending upon pre-
valent practice.

.. .. 1litre

.. .. 1 metre

. .. Preferably sizes corresponding to serles
of commercial weights and measures.

Published by the Dirccfor, Publications Division, Ministry of Information and Broadcasting, Delhi
am.l prmted.by the Mgnager, Government 6f India Press, Faridabad,
gchstered with the Registrar of Newspapers for India under No. 977/58.




ABBREVIATION FOR METRIC UNITS

() DECIMAL MULTIPLES AND SUB-MULTIPLES

Prefix Value in Terms of Unit Abbreviation
Kilo 1,000 k o
centi 0-01(10-2) c
m?“i 0'001(10-3) m
micro 0-000 001(10-6) H
(2) WEIGHTS B
Denomination Value Abbreviation
tonne 1,000 kg t
quintal 100 kg q
kilogram 1 kg kg
gram lg 3
milligram I mg mg
carat 200 mg ¢
(3) CAPACITY
kilolitre 1 000 | ki
litre tl 1
millilitre 1 mi ml
(4) VOLUME
cubic metre m3 m3 or cu m*
cubic centimetre cm3 c¢m3 or cu cm*
cubic millimetre mm3 mm3 or cu mm*®
(5) LENGTH
kilometre 1 000 m km
metre I'm m
centimetre 1cm cm
millimetre I mm mm
micron 1/1 000 mm or 10-3 mm pm
(6) AREA

square kilometre
square metre
square centimetre
square millimetre

(7Y LAND MEASURE

are
hectare
centiare

*Both these abbreviations are current, but the first
tion is used more commonly internationally than the latte

Rules for Abbreviations :

(1) Do not make any change, such as ad
10 t, 20 ml, 271, 165 km, 2 mm, 100 ¢

() Do not capitalize the abbreviatio
fs to write 1 kg, 2 kg, 20 mm, 50 mm, etc,

dition of *s’ to indicate
m3, 66 km2,

ns. Por example,

1000000[“1
1 m2
1 cm2
] mm?2

100 m2
100 a
me

S
T.

{3) Do not use any other abbreviations except those given above,

km? or sq km®*
m?2 or sq m*
c¢m? or sq cm®
mm?2 or sq mm®

a
ha
ca

et should preferably be used. The former abbr via-

plurality e.g., write 1 kg. 10kg, 204, S

do not write 1 Kg, 2 Kg, 20 MM, 50 MM; the right way
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Deﬁnition of Second and Atomic
Frequency Standard

JEAN TERRIEN

Director,

Bureau International des Poids et Mesures,

Sevres.
Paris.

Actions of the Conférence Générale des Poids
of Measures

In a paper published under the title ‘New
astronomical definition of wunit of time,
Prof. A. Danjon, who was at that time Di-
rector of Paris Observatory and President of
the Comité International des Poids et Mesures,
gave the background of the definition of
the second adopted in 1956 by this Comité
and which is now legally in force :

The second is the fraction 1/31 556 925.
974 7 of the tropical year for 1900 January 0
at \2 hours ephemeris time

This definition was ratified by the Eleventh
Conférence Générale des Poids et Mesures
(C.G.P.M.) in 1960. The Twelfth Con-
férence, which met in October 1964, by its
Resolution 5, considered that the time was
not yet ripe to change this definition into
an atomic one, so that nothing is changed
in the definition itself of the second.

Nevertheless, something new was intro-
duced by the Twelfth Conférence Générale
«des Poids et Mesures : the Comité Interna-
tional des Poids et Mesures (C.I.P.M.) was

(1) Metric Measures 2, No 5, 1959, pp. 3—S5

empowered to designate the atomic or mole-
cular standards of frequency to be wused
temporarily for the physical measurements of
time. Let us explain first what these stan-
dards are,

The Atomic Frequency Standards

In practice, most of the measurements of
time, of time interval, or of frequency (2),
make use of a standard ; this standard has
to be calibrated against the definition ; the
definition of the second being astronomical,
such a calibration is the responsibility of as-
tronomers. The standards for time since
about 1935 have been quartz clocks, which
produce an electrical periodic signal, the fre-
quency of which is constant within about
one part in 1019 or a liitle more. This out- .
standingly stable value of the frequency of
these quartz standards changes after a few
weeks owing to ageing of the quartz crystal,
and occasional recalibration is necessary.
These quartz standards are used, not only
as frequency standards, but also as clocks,
that is standards of time : the building up
of a continuous scale of time is obtained
by adding up the number of periods, which

(2) The frequency of a periodic phenomenon is the number of cycles within one unit of time; the unit of
frequency is the hertz, symboly/Hz ¢ 1 Hz= 1 cycle per second =Is-1
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is displayed on a dial indicating hours, mi-
nutes, seconds, or on some equivalent device.

Since about 1945 atomic (or molecular)
standards of frequency have come into use,
Their operation relies upon a natural fre-
quency of an atom (or a molecule), which
is a natural constant, and which as a conse-
quence canmot change. Up to now, these
atemic standards have not been used as clocks,
they are set in operation only for checking
from time to time the frequency of conti-
nuously operating quartz clocks.

The stability of the frequency delivered
by the best available atomic standards is
believed to be of the order of 1 in 1010 or 1
in 10", and it is hoped that the active work
devoted to their improvement will make it

possible to obtain even better stability with-
in a few years.

The best confirmed and most used atomic
standard makes use of a frequency of the
atom of caesium (natural, non-radioactive
caesium). This metal consists of a single
isotope ; its nucleus contains 133 nucleons
and is surrounded by 55 electrons, 54 of
which are within closed shells, the 55th
being the valence electron which behaves as
the valence electron of the other alkali metals
such as sodium and potassium.

As in any atomic system, the atom of
caesium is allowed by quantum mechanics
to be in a number of configurations having
each its own energy ; these are the energy
states (or levels). The most stable has the
lowest energy and is called the fundamental
state : it occurs with the highest probability
_ when the atoms are not excited by strong

electromagnetic fields, or by ionic bombard-
ment, as in a discharge lamp, or by high
temperature.  Quantum mechanics allows
transitions between two states of different
energy. The principle of conservation of
energy is preserved, because the energy
difference is dealt with by the absorption or

4.

the emission of electromagnetic radiation at a

frequency which obeys Planck’s law,
Ex-E2=h\);

E; and E; are the energies of the states between

which the transition occurs: v is the frequency

of the electromagnetic radiation absorbed or

emitted ; h is Planck’s constant, equal to
6625 6 10-34]s,

The atomic states of caesium which are
used in the caesium frequency standards are
the sub-states of the fundamental one (called
hyperfine levels by spectroscopists) which
occur when the magnetic dipole moment (or
the spin, equal to 1/2) of the valence elec-
tron is either parallel, or anti-parallel to the
magnetic dipole moment (or the spin, equal
to 7/2) of the nucleus. The resulting moment
of the whole atom is denoted by the quan:
tum number F, the value of which is 7/2+
1/2=3 or 4. When the caesium atom is placed
in a magnetic field (an external field, not
produced by the atom itself or by neighbour-
ing ones), each of these sub-states splits up
into several components according to the
orientation of the atom ; these components
are denoted by the value of the quantum
number M ; for M=O0, there is no alterna-
tion of the energies, so that we may omit to
consider the splitting in a simplified theory.
The energy difference between the two sub-
states F=3 and F=4 corresponds, according
to Planck’s law, to a frequency which lies
within the centimetre range of wave-lengths
of electromagnetic radiation.

¥ Means are available to produce such a
radiation with a finely adjustable frequency.
When the frequency of this man-made radia-
tion 1s adjusted exactly equal to the frequency
-of the F=3, F=4 transition of caesium, it

stimulated this transition by a kind of re-.

sonance effect, and this change can be ob-
served by a change in the bending of the
path of caesium atoms travelling within a
non-uniform magnetic field,

. - DEFINITION OF SECOND AND ATOMIC FREQUENCY STANDARD .

So, the atomic caesium frequency stapdard
is used to fune an electromagnetic oscﬂlatqr
exactly to the natural frequency of a transt-
tion of the atom of caesium. If the caesium
frequency is known in terms of the de:ﬁ‘mtlon
of the second, it can be used by phy31c1st§ to
calibrate the quartz clocks ; this calibration,
given the necessary equipment, is a matter
of a few minutes, as the comparison of two

~ frequencies is a straight-forward and highly

precise measurement.

The Value of Caesium Frequency

W. Markowitz, R. G. Hall, L. Essen and
J. V. L. Parry described in 1958 the lengthy
and difficult measurement which they per-
formed to evaluate the frequency of caesium
in terms of the definition of the second (3)-
Numerous astronomical observations of the
positiori of celestial bodies within the solar
system, especially of the Moon, related to
quartz clocks calibrated against the (unknown)
frequency of caesium, and elaborate calcu!a-
tions founded upon the mechanical theories
of the solar system, gave the final result
which was published and subsequently used :

" the frequency of the transition of caesium

was found to be 9 192 631 770420 hertz,

_ that is number of periods per second of

ephemeris time conforming to the dcﬁnitipn
ratified by the Conference General des Poids
et Mesures in 1960. The uncertainty of
420 hertz may be an underestimate, lfeca}use
astronomical measurement of ephemeris time
can hardly be more precise than about 3
parts in 109, even if the observations cov&’:l‘
a duration of a few years. Neverthel(?ss, it
was so much more convenient to calibrate
quartz clocks through a caesium standard,
and this calibration was so precise, that the

" value, just quoted came into use with all its

figures, as if its uncertainly were mPch less
than it is really. As we shall explain later,
this numerical value is now, since October

1964, accepted by convention as an interna- )
tional reference value for the physical measure-
ment of frequency and time interval.

Why Definition of Second has Not Yet Bean
Changed into an Atomic One . .

The caesium atomic frequency standard is
more precise than the second _deﬁnefl by
ephemeris time and one thinks immediately

" that as the definition of the second should be

related to the most precise basis, that is to
the caesium frequency, it shoulq be changed
accordingly. But other atomic frequency

- standards are known, which might provide

a much better basis for a new definitiont of
the second within, let us say, a year or a few
years : the thallium atom can be used _11.1stead
of ceasium, it is 50 times less sen:mlve to
the perturbing influence of magnetic fields,
an interesting property ; hydrogen has a
similar transition and can be used to opcr?te
a maser, that is a continuously opegat.lng
oscillator in which the energy of .the excited
state itself maintains the oscillation of the
electro-magnetic radiation; N. F. Ramsey

_claims that a stability of 1 part in 10! or

better can be obtained. Major laboratories are
engaged on intensive research programmes
to develop new atomic or molecula}r frequency
standards or to improve the existing ones.
Any decision on the best standard 1s-thus
liable to be outdated within a short time.
The decisions of the Conference Generale
des Poids et Mesures have always been long
lasting ones, based upon complete tests of
their adequacy. So, it would not haye. been '
wise to change the astronomical definition of
the second. However, it was urgent to de(?lde
upon the use of the atomic standards which,
on account of their precision, are necessary
today not only for scientific reseat:ch,. but
also for important practical applications.
In a rapidly changing situation, only pro-
visional steps must be taken and the Twelfth -

() Frequency. of cgesium in terms of ephemeris time Phys. Rev, Let?. 1, Aug 19;8, p. 105
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Conference General so decided, when it
- adopted the following Resolution 5 :

The Twelfth General Conference of Weights
and Measures

Considering that the Eleventh General Confer-
ence of Weights and Measures recognised in its
Resolution 10 the urgency of arriving at an atomic
or molecular standard of time interval for the
needs of metrology of high precision that, inspite
of the General Conference to adopt a new defi-
nition of the second, a basic unit of the Interna-
tional System of Units, because of the new and
important progress which may arise from current
researches,

Considering also that it is not possible to wait
any longer to base physical measurements of time
on atomic or molecular frequency standards,

Empowers the International Committee of
Weights and Measures to designate the atomic

or molecular standards of frequency to be used
temporarily.

Requests the organisations and laboratories
“expert in this field to pursue researches useful

for a new definition of the second.

This Resolution maintains the definition
of the second adopted in 1956, and no altera-
tion is needed in national legislation dealing
with the definitions of physical units.

Declaration of the Comite International des
Poids et Mesures

Just after the adoption of the Resolution
5 of the Conference, the C.I.P.M. made the
- following declaration :

The International Committee of Weights and

Measures

Empowered by Resolution 5 of the Twelfth
General Conference of Weights and Measures to
designate the atomic or molecular standards of
frequency to be used .temporarily for physical
measurements of time

Declares that the standard to be used is the

transition between the hyperfine levels F==4, M=¢

and F=3, M=0 of the fundamental state 28}
of the caesium 133 atom unperturbed by external
fields, and that the value 9 192 631 770 hertz is
assigned to the frequency of this transition.

The Future

As a consequence, it is agreed by conven-
tion that the frequency of caesium is to be
used with the quoted value exactly ; the
purpose is to ensure that everywhere in the
world, and at any time, the same value shall

be used even if, after new astronomical ob-

servation, it should turn out that this value
is not quite the best to fit the definition
of the second. In fact, such a small discre-
pancy, if it should occur, would be coped
with by the astronomers who could make

allowance for it, and it should introduce no
trouble anywhere else.

As soon as an atomic standard prove itself -

to be superior to the caesium one, the C1.P.M.
would be able to replace its first declaration
by another in favour of this better standard ;
the value assigned to its frequency will have
been determined accurately in terms of
caesium standard, so that there is no fear
of a discontinuity. The users will then enjoy
the higher precision which they will probably
need at that time. '

Finally, when it is thought that no further
significant progress is likely for a number of
years, it is expected that the Conference
Generale des Poids et Mesures will abandon,
for physical purposes, the astronomical de-

finition of the second, and adopt an atomic -

definition based upon the best atomic stan-
dard of frequency.

On their side, astronomers dealing with
the mechanics of the solar system, of which
ephemeris time is an essential part, will need
to keep the ephemeris second and the ephe-

" meris time for their own purposes and must

be ;allowed to do so. At present,  atomic
time apd ephemeris time are indistinguish-
able ; if the adopted numerical value of the

frequency of caesium is not quite accurate'.
in terms of the ephemeris seco nd, astrono-

’ D
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mers will observe a small linear div;rgencle
between the atomic and the eph.emerls scale
of time during the next centuries. f ﬂ'utsx
divergence turns out to be non-hne'ar w1£
time, it will be a new fact, unexplained by
present theories. :

Conclusion

To sum up the present situation, the de-
finition of the second is not yet chang.ed ;
is expected to be changed later. Owing to
urgent needs, one practical standard of fre-
quency, the caesium atomic standard of fre-

quency, calibrated in terr'ns of the pre;ein
definition of the second, 1S the sta.mdar ho
be used ; according to the de?laratxon-of the
Comite International des Poids et Mesures
empowered by the Conference Gen.erale dl;as
Poids et Mesures, the value as51gned. y
convention to the frequency of the caesmmA
standard is 9 192 631 770 hertz. (exactly).
The Comite International des Ifqu et Me-
sures is authorised, perhaps w1t.hm a short
time, to designate a better atomic freque.ncy
standard to be used instead of the caesium
one. It is clear that we are at present m a
provisional stage.



NOW that the decision of the 12th General
. Conference of Weights and Measures has
Just re-established identity between the litre
fmd the cubic decimetre, it is not without
Interest to retrace the history of the dualit
of ] thes? two units, a duality which ha)s,
existed in scientific metrology for more than
three-quarters of a century.

The Litre of 1795

At the: time of the creation of the metric
system, its promoters laid down that there
would be only one standard of weights and
measures, the metre, which had been adopted
as the fundamental unit of the whole system
of measurements (Article 2 of the law of
18 Germinal, Year IIL that is 7th April 1795)
értxcle 5 of the same law stated that the;
litre was the measure of capacity and that its
volume was the cube of a tenth part of the

metre. The litre was thus simply a special
name for the cubic decimetre.

. On the othqr band, the plan adopted to
© fix the new unit of mass, the kilogram, envi-
\ saged that this unit should be linked with the

unit of volume, and consequently with that of.

length, the metre, through the intermediary
91‘ water, We know that the work of effect-
ing th1s liaison was entrusted in 1791 to
Lavoxsl-er and Hauy, and that it was started
afresh in 1793 by Lefévre-Gineau, assisted b

Fabbroni, who determined the mass of a knowi

8

Litre & Cubic Decimetre

A

HENRI MOREAU

Bureau International des Poids et Mesures,
Sevres, France

volume of water by weighing successively in
water and in air ahollow brass cylinder
the dimensions of which had been carefully
determined. From these experiments they
deduced, after reduction of the weight in
air to the weight in vacuo, the mass of a
cubic decimetre of water at its maximum
density, a result which served to fix the value
of the kilogram materialised in 1799 by the
platinum standard known as the “Kilogramme
des Archives”. This standard, which is still

!cept in Paris, has only been of historical
interest since 1889. ‘

By de'riving the unit of mass from that of
volume in this way, one of the great advan-
tages of the metric system over other systems
of measurement was realised : the numbers
representing the density of any body and its
specific gravity (i.e. density relative to water)
became for all practical purposes identical.
Nevertheless, one question remained : how
accurately had the relation 1, kﬂogtam;mass
of 1 cgbic decimetre of water at 4°C been
determined at the end of the 18th century ?
The accuracy of the relation was ‘questioned,

but the results of several similar experiments |

which might have verified Lefévre-Gineau’s
work were so discordant (the maximum differ-
ence between two results being as much as

700 mg) that it was not only very difficult ~ ’

to be certain of the size of the difference

between the real and theoretical magnitudes “

LITRE & CUBIC DECIMETRE

of the kilogram, but it was not even possible
to be sure of its sign. It-s for that reason
that the International Commission of the
Metre, meeting in Paris in 1872 for the prepa-
ratory work on the definition of the metric
units and the realisation of standards to repre-
sent them, decided, by its Resolution XXII,
that the international Kilogram of platinum
alloyed with 109 of iridium, should be derived
from the “Kilogramme des Archives” in its
then state; that is to say, without taking any
account of the difference which might exist
between its mass and that of a cubic deci-
metre of water.

The Mass of a Cubic Decimetre of Water

The accurate investigation of the error
which was made in the construction of the
first Kilogram continued to attract the atten-
tion of metrologists. The International
Committee of Weights and Measures (C.I
P.M.), which had become the permanent

_ representative of the International Com-

mission of the Metre decided, when the Bureau
International des Poids et Mesures (B.I.P.M.)
was founded in 1875, to put on its programme
the determination of the mass of a cubic
decimetre of water. ’

This ticklish measurement was carried out
several times, either by the B.LP.M. or with
its collaboration, between 1895 and 1905.
The method generally used was the same as
that of Lefévre-Gineau, that is, to determine
the volume (¥) of a body, as regular in shape
as possible, by means of measurements of
length, and then to carry out hydrostatic
weighings. The required result is the quo-
tient of the mass (m) of the water displaced
by the body immersed in it, by its volume
(V); m is obtained from the upward thrust
(mg) exerted on the body by the water, this
thrust being balancéd by means of calibrated
faasses équal to m. ~The linear dimensions of

the bodies used (brass or bronze cylinders or

cubes of crown glass or of quartz) were deter-
mined by means of a comparator using ruled
contact pieces for the cylinders or by inter=
ferometric methods for the cubes. The final

-result which was accepted as the outcome of

this great piece of work, with which the
names of Ch.-Ed. Guillaume, P. Chappuis,
J. Macé de Lépinay, H. Buisson and J.R.
Benoit are associated, led to the adoption in
1910 of the value 0999 973 kg (1) for the
mass of 1 cubic decimetre of air-free water at
4°C and under standard atmospheric pressure.
In 1929 this value was slightly changed to
0999 972 kg(2) which leads to the value
1-000 028 dm? for the volume of 1 kg of water.

This discrepancy of 28 parts in a million
represents the accuracy with which, in 1799,
Lefévre-Gineau realised the ‘Kilogramme
des Archives” in terms of its original theore-
tical definition. The result, which must
certainly be partly attributable to chance, is
remarkable when one takes into account the
means available to the physicist and the state
of science at that time. In effect, the kilo-
gram is represented, not by the mass of a cube
of water having sides of exactly 1 dm, but
by one with sides of 1-000 009 dm; that is,
an error of about Ipm in the linear dimen-
sions of the cube!.

The “Metrologists’ Litre’ of 1880

Since the international Kilogram, copied
from the “Kilogramme des Archives”, does
not, as we have just seen, correspond exactly
with its theoretical definition, the reference
body of mass 1 and volume 1 (that is to say,
of density 1) forming the Haison between
the two fundamental units of length and mass,
is no longer, to be exact, water under the con-
ditions specified above. ’ S

In 1880, the C.LP.M. decided, on the pro-

p‘ositidh of 0.J. Broch, 2 Norwegian who was
then Director of the BLP.M,, to adopt in its

-9
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‘publications, and for official use, the word
litre to express the volume of 1 kg of pure
water at its maximum density(?). After
further study of the question by the C.LP.M.
in 1900 and 1901(%), the distinction between
the litre (unit of volume or capacity related to
the unit of mass) and the cubic- decimetre
(unit of volume related to the unit of length)
was confirmed by the following declaration
of the 3rd General Conference of Weights and
Measures (C.G.P.M.) in 1901(%) :

1. The unit of volume, for measurements of high

precision, is the volume occupied by the mass
of 1 kilogram of pure water at its maximum
density and under standard atmospheric
pressure. This volume is named litre.

In volume measurements which do not involve
a high degree of precision, the cubic decimetre
may be regarded as equivalent to the litre and,
in such determinations, the expression of
volumes based on the cube of the linear unit
may be substituted for those which are related

to the litre in the form in which it has just been
defined.

The reason for this decision arose simply
from practical metrological considerations,
in that it made available a scientific unit for
the determination of volumes with high preci-
sion by weighing water, while the djrect
measurement of a volume from its geometrical

dimensions was (and very often still is) diffi-
cult and less accurate.

The declaration of the C.G.P.M. of 1901
nevertheless created a regrettable duality
between the cubic decimetre and the “metro-
logists’ litre” thus defined, the latter becom-
ing, moreover, a unit outside the metric
system. According to the result stated in
the preceding paragraph, the relation accept-
ed from 1929 onwards was 1 metrologists®
litre (Im)=1-000 028 cubic decimetre (dm3),

In order to preserve the simple relationship
between the units of mass and length, it was

10

subsequently suggested that pure water should
be retained as the reference body, but that
another pressure should be chosen or that
the reciprocal of the numerical coefficient
(1-000 028) which enters into the relation
between the metrologists’ litre and the cubic
decimetre, should be transferred to the den-
sity of water. In 1933, shortly after the
discovery of deuterium, it was also suggested
that the density of water should be adjusted
by the addition of heavy water (D20, das1-1)
in such quantity that the litre defined in terms
of water so prepared would be exactly equal

to the cubic decimetre(5). However, nothing
came of these proposals.

As early as 1880, B.A. Gould, an American
who was a member of the C.I.P.M., regretted
this blemish on the coherence of the metric
system, and even expressed the fear that the
duality of these units might form “a pretext
for opposition to the metric system”(’).
Later, some Anglo-Saxons, opponents of the

metric system, have, in fact, often used this -

argument,

Return to the Original Definition of the Litre

In 1954, Ch. Volet, of Swiss nationality
and then Director of the B.LP.M., wrote :
“the metrologists’ litre is not only a useless
creation, but it is also a dangerous idea on
account of the very small difference between
it and the cubic decimetre, Many authors
have published results of accurate measure-
ments of volume or of density without making
it possible for us to know whether they are

really in terms of the [metrologists’] litre or
of the cubic decimetre”, ‘

In 1960, A.V. Astin, director of the
National Bureau of Standards in Washington,
and a member of the C.I.P.M., proposed that
the CLP.M. should ask the C.GPM. to
change the definition of the litre adopted in
1901(%). Apprised of this proposal, the

11th C.G.P.M.(®) charged the C.I.P.M. with
the task of studying the problem, with the
view of bringing to an end the confusion
resulting from a duality which the founders
of the metric system had evidently not fore-
seen. As a first step the C.LP.M. recom-
mended in 1961(%) *that the results of accu-
rate measurements of volume should be ex-
pressed in units of the International System
and not in [metrologists’] litrcs.” As the
result of a new proposal put forward by AY.
Astin in 1963(19), the CI.P.M. submitted to
the 12th C.G.P.M. (October 1964) a resolu-.
tion which was finally adopted as follows(!}) :

The Twelfth General Conference on Weights and

, Measures,

. (i) Abrogates the definition of the litre given il}
1901 by the Third General Conference ©
Weights and Measures,

(ii) Declares that the word “litre” may be used as
a special name for the cubic decimetre,

(iti) Recommends that the name “litre” should m?t
be used to express the results of volumetric
measurements of high accuracy.

By this resolution the relation adopted' origi-
nally in 1795, 1 litre=1 cubic decimetre,
was re-established.

Conclusion
Thus comes to an end the co-exi§tence -Of
the litre and cubic decimetre as units 'havm% ]
slightly different values. The definition ©
the litre adopted in 1901 had in any case lost
all scientific value from 1932 onwards on
account of a hitherto unknown problem,
that of variations in the isotopic composition

of water. Moreover, the difference of 28

parts per million which has been e}ccepted up.
till now could not be regarded as 1mmutablg,
with increasing accuracy of measurerpent this
value would probably be modified 1f‘ a new
determination of the volume of a kilogram
of water were undertaken now.

At the same time, it is difficult to envi§a%c
the complete abolition from the metrologist’s

LITRE & CUBIC DECIMETRE

vocabulary of the word litre, which pas been
in world-wide use for such a long time, .and
that is why the name “litre”.has bgen retained
as a synonym for the cubic c.lec1metre. Its
use will be confined to practical and com-
“mercial metrology, while all accurate' measure-
ments should be expressed in units of the

International System . (SI); i.e., the E:ubl_c
metre or its decimal multiples or submultiples.

The decision of the 12th C.G.P.M. will
have no effect on everyday metrology; for
all measuregents where an accuracy qf the
order of 0059, is sufficient, the dex.151ty of
water at 4°C can still be taken as l'kllogram
per litre. For measurements of hlgh.acx.:u-
racy (determinations of volume by weighing
of water, densities, etc.) the maximum den-
sity of pure water under atrpo_spherlc pres-
‘sure, and its reciprocal (mln'lmum specific
volume) will be taken respectively as 0999
972 kg/dm3 and 1-000 028 dmilkg, figures
formerly taken for the values.of 1 kg/lm ar%d
1 lm/kg. All densities of bodges, e}.(pressed in
terms of the former metrologts.ts’ lftre should
be reduced by 28 parts per million in qrder to
be expresed as kg/dm3 or g/cm?, ¥nu1t1ples. !)y
103 of the SI unit, kg/m?. Sp_ecxﬁc grayxtxes
(densities relative to water), wh.wh are dimen-
sionless numbers, will remain unchanged.
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Twelfth General Conferencé on Weights

& Measures :

Resolutions ,

M

THE 12th General Conference on Weights

and Measures was held from 6 to 13 Octo-
ber 1964 at Sevres near Paris. Normally the
General Conferences on Weights and Mea-
sures are held every six years ; but in view
of the rapid progress of research work
which had been undertaken earlier and the
necessity to increase the subscriptions and
improve the financial situation, the meeting
was called after four years. Ten resolutions
were adopted by the General Conference.
The background for some of them is as
follows :

(1) A tentative definition of second based
on a physical constant in placc of the
astronomical definition was recognised.
The new definition is not yet finalised
and is meant only for research purpo-
ses for the time being,

(2) An anomaly created by the progress
of science is that the cubic decimetre
and the litre differ by 28 parts in a
million. This difference is negligible
for purposes of ordinary measurements
but becomes important for highly
accurate and precise measurements.
The 12th General Conference has
removed this anomaly by abrogating
the definition of the litre accepted
earlier and equating the cubic deci-
metre and the litre.

(3) The subscriptions payable by member-
countries have been raised. This
increase was necessary as the Inter-

national Bureau of Weights and Mea-
sures has undertaken work on new
subjects which would require installa-
tion of precision instruments. The
scope of the work of the Bureau has
been extended requiring the expan-
sion of available facilities. It may be
mentioned here that the resources of
the International Bureau of Weights
and Measures are the common possess
sion of all the member-countries.
The increase in subscriptions, there-
fore, would give every country a
greater interest in the work of the
International Bureau of Weights and
Measures.

A translation of the French text of the
resolutions passed by the Twelfth General
Conference is published below. The transla-
tion has been provided by Shri Prem Prakash,
Scientist, Standards Division, National Phy-
sical Laboratory, New Delhi, who attended
the Conference on behalf of India.

Section of Ionizing Radiations of the International
Bureau : the third exceptional grant
‘Resolution 1

The 12th General Conference on Weights and
Measures,

Considering Resolution 1 of the 11th
General Conference on Weights and Measures
inviting the International Committee on
Weights and Measares to organize a section
for standards of measurements for ionizing

13
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radiations at the International Bureau of
Weights and Measures,

Approves the decisions taken by the Inter-
national Committee on Weights and Measyr-
es and extends congratulations to it as well

as the International Bureau for the results
obtained,

Invites the International Committee op
Weights and Measures to continue its task
according to the instructions of Resolution
1 of the 11th General Conference,

Resolution 2

The 12th General Conference on Weights and
Measures,

Considering

the state of progress in the organization of
the Section for standards of measurement

for ionizing radiations and the work done
already,

the need for urgent completion of civil
engineering works and basic equipment
necessary for functioning of this section,

Decides to allow the International Bureay
of Weights and Measures a third exceptional
grant amounting to 850 000 gold francs for
these expenses of completion, shared among
the contracting States according to the same

rules as ordinary annual grant and payable as
soon as possible.

Grant for the International Bureau

Resolution 3

The 12th General Conference of Weights and
Measures,

Considering

the comments of the International Com-
mittee on Weights and Measures attached to
the Convening of the Conference, for indicat-
ing the function of the International Bureau
of Weights and Measures and the absolute

14

need for a living scientific organization which
would maintain efficient activities,
the advice collected since December 1963

from the competent circles who have studied
these comments :

Approves the detailed study made by the

International Committee of Weights and
Measures.

States that the means evaluated by the
Committee are in conformity with what is
expected by the whole world from the Inter-
national Bureau of Weights and Measures.

Appeals to all States adhering to the Con-
vention of Metre to do all that they can for
a fruitful work of International Committee
of Weights and Measures and International
Bureau of Weights and Measures, and

Instructs the International Committee of
Weights and Measures to take all steps neces-
sary for further expansion of the Metric
System and adhesion to it by new States.

Resolution 4

The 12th General Conference on Weights and
Measures,

Considering

extension of functions assumed by the
International Bureau vis-g-vis the States,

increase in the precision of basic standards
in which the International Bureau is engaged

and complexity of techniques required by this
precision,

scientific personnel and equipment neces-
sary for the International Byr

eau to carry
out its functions,

Having considered

the proposal of the International Com-
mittee of Weighits and Measures duly noti-
fied in advance to the Governments in con-

formity with article 6, Paragraph 5, of the rul¢

: OLUTIONS
TWELFTH GENERAL CONFERENCE ON WEIGHTS & MEASURES : RES

attached to the Convention of Metre of 1875,
modified in 1921,

having considered also the prqposal g)“r:
a graded increase made in the session by
Rumanian Delegation,

Decides to increase the fixed part of the
annual grant from 1st January 1965’, frO?
what it was before 1st October 1964, in su;:_
a way that the fixed part and the com{:t:r
mentary part together calculated at the la ‘
date rises gradually to 1 750 000 gold franc
in the following way :

1965 1 300 000 gold francs
1966 1 600 000 ,, »
1967 1 750 000 ,, »
1968 1 750 000 ,, s

Notke : The annual subscription of coun-
tries which cannot come t.o an agreem;nt
henceforth on the increase in t}}e gra.nt or
the International Bureau as indicated in th(lis
Resolution, remains provisionally unchanged.

The 12th General Conference i_nstx:ucts the
International Committee. to maintain rela;
tion by correspondence with the Governmtetrlle
of these countries till they are able to 159664
their position, latest by 31st December .

Note for the delegates : It is_ quite understoo(;logtl:;
this grant will be shared according to thg rules ad o -
by the 11th General Conferc?nce on Welghts' e;ln et
sures, i.e. as per 1964 coefficients of UNOO wit ) :e el
mum of 10% and a minimum of 0-5%; of
grant,

Standard of Interval of Time
Resolution 5
The 12th General Conference on Weights and
Measures,
onsidering

tiat the 11th General anf?rer;:esoﬁ:l-
Weights and Measures stated in its iomic
tion 10 the urgency to agree upon alm e; o
or molecular standard for interval o
for the purpose of high metrok?gy, - ing

that, inspite of the resul'ts obtained x: e
atomic standards of cesium frequency,

time has not yet come for a new definition oi
second, a basic unit of the Internatlonal
System of Units, to be adopted by th.e Generat
Conference, because of new and 1mport?n
progress, which may be forthcoming after
studies which are in progress,

Considering also that one cannot w.alt any
more to base physical measures of time on
atomic or molecular standard of frequency,

Authorizes the International. C9mmittee
on Weights and Measures to indicate the
atomic or molecular standards of frequency
to be used temporarily,

Invites the Organizations and Lal?oratoriei
experts in this field to pursue studies usefu
for a new definition of second.

Declaration of the International Committee
. of Weights and Measures

The International Committee on Weights and
Measures,

i tion 5 of the 12th
Authorized by Resolu . :
General Conference on Weights and Measur
es. to indicate atomic or molecula'r standards
fo’r frequency to be used tf:mporarﬂy for phy-
sical measurements of time,

Declares that the standard to be usid : _tlze
transition between the hyperfine leve.s ;_té
M=0 and F=3, M=0 of the bas1cbeza;)
281 of Cesium 133 atom, not per9tu1r92 63}11
external fields, and that the va}ue 102 631
770 hertz (cycles per sccon.d.) is assign
the frequency of this transition.

Units and prefixes (litre, curie, femto and atto)
| Resolution 6

The 12th General Conference on Weights and
Measures,

Considering the Resolution 13 gdopted by
the 11th General Conference 1n 1960I and
the recommendation adopted by the Inter-
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national Committee on Weights and Measures
in its 1961 session,

I. Annuls the definition of litre given in
1901 by the Third General Conference on
Weights and Measures. »

2. Declares that the word ‘litre’ may be

used as a special name given to cubic deci-
Jnetre.

3. Recommends that the name of litre
should not be used for expressing results of
high precision volume measurements.

Resolution 7

The 12th General Conference on Weights
and Measures,

Considering that curie is used for a long

time in many countries as the unit for radio-

nuclide activity,

Recognizing that in the International Sys-
tem of Units (SI), the unit for this activity is
second to the power minus one (sl),

Accepts that curie should be retained still
as a unit outside SI for activity with the value

37x10® s—!. The symbol for this unit is
Ci

Resolution 8

The 12th General Conference on Weights
and Measures,

Decides to add the following two new pre-
fixes to the list of prefixes for formation of
names of multiples and sub-multiples of units,
adopted by the 1lth General Conference,
Resolution 12, paragraph 3 :

Factor by which

the unit is mul-  Prefix Symbol
tiplied
10—13 femto f
1018 atto a
16

Gyromagnetic ceefficient of proton (continuation of
studies)

Resolution 9

The 12th General Conference on Weights
and Measures,

Considering the important part played for
metrology in the field of electricity by the
gyromagnetic coefficient of proton from which
it will be possible in future to work out nc.s

electrical standards based on atomic cons-
tants,

Approves the activities of the International
Committee on Weights and Measures and its

- Consultative Committee on Electricity under-

taken for development of national scientific
work in this matter,

Invites the expert national and internation-
al laboratories in this field to pursue their
studies on the gyromagnetic coefficient of
proton, in order to establish the precise value
of this constant in view of its application in
the improvement of reproducibility of ampere,

the basic unit of the International system of
Units.

International Practical Scale of Temperature (vesearch
to be undertaken)

Resolution 10

The 12th General Conference on Weights
and Measures,

Appreciating

The experimental results obtained by the
competent laboratories to know the differ-
ences existing between the thermo-dynamic
temperature and the temperature defined by

the International Practical Scale of Tempera-
ture,

the progress made already for extending the
International Practical Scale of Temperature

WORK OF.O.1.M.L.

below 90°K. down to 12°K and the introduc-
tion of scales of temperaure below 5°K,

Considering the urgency to revise the
International Practical Scale of temperature
of 1948 and to extend it in the field of low

* temperatures, down to the boiling points of

hydrogen and helium,

Recognizing that important research work
should still be carried out to enable the
International Committee of Weight's and
Measures to prepare a proposal, during the
following years, for a new definition of the
International Practical Scale of Temperature
which could be adopted by the 13th General
Conference on Weights and Measures,

Invites the Jlarge national and inter-
national laboratores experts in this field to
pursue as actively as possible important

THE International Organisation of Legal

Metrology, which is called O.I.M.L. for
short, was established on the basis of a diplo-
matic agreement signed by 22 signatories on
12 October 1955 and which became effective

- on 28 May 1958. At present there are 34

member-countries including India and 8
corresponding members.

Within the short space of six years the
O.LM.L. has processed 8 Provisional Inter-
national Recommendations which are expect-
ed to be adopted by the member-countries.

‘Besides the 8 Provisional International

Recornmendations, draft recommendations

rescarch works to revise the Interpatioual
Practical Scale of Temperature particularly :

1. gas’thermo‘metry in all the fields of
temperature, including the study of the
. coefficient of expansion of the material
of the bulbs particularly at high tempera-
ture;

2. measurements of radiation of black
bodies between 630° C and 1063°C;

3. formation of a platinum resistance
thermometric scale between 630°C and
1063°C intendeddfor replacing the ther-
mocouple scale; . _

4, verification of the table of values of the
reduced platinum resistance below 0°C,
including a study on standardizing plati-
num resistance thermometers;

5. fresh determination of the boiling point
of oxygen.

e

Work of O.I.M.L -

for some 60 subjects are in various stages of
progress. A list of the provisional intq}'—
national recommendations and the studies in
progress is given below :

Provisional International Recommendations

The following eight Recommendations were
adopted provisionally by the second Inte.r-
national Conference of Legal Metrology in
October 1962.

(1) Cylindrical weights f(om_l g to 10 kg

(average precision class) _

(2) Parallelepiped w<:ights from 5 to 50 kg

(average precision class).

17
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Maximum errors permitted in initial
verification of weighing instruments
with continuous indication (average
precision class).

Maximum errors permitted in initial
verification of weighing instruments
with discontinuous indication or impre-
ssion (average precision class).

(5) Manometers, vacuometers and mano-

(©)

)
®

vacuometers with elastic receivers and
with direct indication by pointer and
graduated scale (of the category of
working apparatus).

Manometers for instruments for mea-
suring blood pressure.

Medical syringes with glass bodies.

Symbol of similarity (indicating that
two quantities correspond to each
other without being physically equal
to one another) in accordance with the
Recommendations of the Internation-
al Organisation for Standardization.

Studies in Progress

Subjects.
A. General Metrology Secretariat
Reporter
(1) General principles of BIML
legal metrology.
(2) Vocabulary of legal Poland
metrology, funda-
mental terms,
(3) Teaching of legal France
metrology.
(4) Metrological docu- BIML
mentation.
B. Systems of measuring units
(1) Units of measure Council  of
SR the President,

18

C. Metrological laws and rules

)

@

©)

Q)

(5) Stamping and mark-

(6)

Ideas about types, 1
models and systems
of measuring instru-
ments,

public of

|
IL Federal Re-
|  Germany.

Methods of approval
of types, models and
systems of measur-
ing instruments. J

Different classes of
precision of measur-
Ing instruments.

Legal precision of
measurements made
by a controlled ins-
trument,

USSR

Spain

4 Belgium
Ing of measuring
instruments,

Control by sampling Spain

D. Measurement of Length

®

(2) Tape or wire mea-

©)
@

(5) Linear measures with

Metres and double Belgium
metres,

Hungary
sures for long leng-

ths.

Taximeters Fed. Rep.

Instruments for
measuring the length

of fabrics, cables and
wires.

France

USSR
flat ends (calibration

standard),

E. Area measurements

®

Instruments for

measuring hides and
skins.

Poland

of Germany.

WORK OF O.IM.L.

F1. Measures for volumes of liquids 3)
(1) Measurement of United
volumes in laborato- Kingdom @
ries.
(2) Butyrometers Belgium
(3) Medical syringes Austria
(4) Bottles used as con- France ®)
tainer measures.
(5) Drinking glasses _ Switzerland
(6) Watermeters Spain y ©6)
(7) Dispensers and me- Fed. Rep.
ters for liquids other of Germany
than water., and France.
(8) Measurement of Q)

©®

(10)

(11)

hydrocarbons in
storage tanks.

Measurement of
hydrocarbons in
tank lorries and tank
wagons. -

Measurement of
hydrocarbons in

L

tankers and ships.>

Measurement of
hydrocarbons in
reservoirs under li-
quid and gaseous
phases.

France and  (g)
Rumania.

®
(10)

Spain

Weights for labora-
tories and for pre-
cision measurements.
Domestic balances,
baby weighing
machines and person
weighing machines.
Weighing instru-
* ments with automa-
matic equilibrium.
Weighing  instru-
ments with non-
automatic equilibri-
um.
Electromechanical
weighing instru-
ments.

Printing devices on

weighing instruments.

Weighing of packets
and sacks.

Weighing  instru-
ments with continu-
ous totalling device.

Belgium

Belgium

Fed. Rep.
of Germany:

France

Fed. Rep.
of Germany.

France

United
Kingdom.
United
Kingdom.

Gv. Measurement of volume masses

Fg. Measurement of volumes of gases

(M
@
€)

Domestic gasmeters
Industrial gasmeters

Differential pressure
meters,

G. Measurement of masses

)

)

Definition of appa-
rent mass in air.

Weights used 1in
industrial and com-
mercial transagtions,

N. Measurement of pressures

Q)
)
Netherlands
Fed. Rep. of
Germany.
Q)]
Belgium
Belgium @

Hydrometers ~ and
alcoholometers.

Optical

meters.

sacchari-

M. Measurement of forces

(1) Dynamometers for

heavy loads.

Manometers, vacuo-
meters and mano-
vacuometers.

Instruments for the
measurement of
blood pressure,

Sweden

Fed. Rep.
of Germany.

Austria

USSR

Austria
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P, Measyrement of temperatures

(1) Clinical  thermo- Fed. Rep.
meters. of Germany.
(2) Optical pyrometers USSR

QOe. Measurement of electrical energy

(1) Domestic electricity)

_ meters, USSR and
(@) Industria] electricity l France,
meters, J

(3) Wattmeters and

Switzerland
standard meters,

and Spain,

Qc. Measurement of calorific energy

(1) Calorimeters Fed. Rep. of

Germany.

S. Measurement of magnetic quantities

(1) Instrument trans-

Fed. Rep. of
formers,

Germany,
T. Acoustizql measurements

)] Measurement of

Switzerland
sounds and noises,

W. Measurement of radioactivity

4] Dosimetry and pro-

Switzerland
tection.

X. Measurement of pollutions and contami-
nations
(1) Instruments for mea-

Monaco
suring air pollution,

Y. Measurement of the characteristics of bodies
(I) Determination  of
the degree of mois-
fure in grains.

(2) Determination  of Fed. Rep. of
the natural specific German.
weight of grains,

(3) Material Testing

machines (strength
and hardness),

Austria

Z. Regulation of conditioned products

(1) Regulation of con-

Belgium |
ditioned products,

In this issue of Metr

been omitted by oversig
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i f new section 15 A
Standards of Weights and Measures Act, 1956, Amended Tnsertion of ne

ES
THE STANDARDS OF WEIGHTS AND MEASUR

(AMENDMENT) ACT, 1964
No. 54 or 1964
(30th December, 1964)

An Act further to amend the Standards of
Weights and Measures Act, 19.‘?6 ,

Be it enacted by Parliament_ in the Flfteer.lt
Year of the Republic of India as follows :—

Short title

1. This Act may be called the Standards c;f
Weights and Measures (Amendment) Act,
1964,

Amendment of section. 2 .

2. In section 2 of the Standards of Welghtj
and Measures Act, 1956 (hereinafter referr;ale
to as the principal Act), for clause (af), ttd
following - clause shall be substituted,
namely :—

‘(d) “metre” means the len_gth equal to
1,650,763 -73  wave-lengths, in vacuum,
o,f the radiation corresponding to the tran;
sition between the 2p;o and 5ds levels o
the kyrpton atom of mass 86;’.

3. In sub-section (2) of section 3 of the prin-
cipal Act, for the words “in terms of the inter-
national proto-type of the metre”, the words
“by the International Bureau of Weights and
Measures” shall be substituted.

. Amendment of section 5

4. In sub-section (2) of section 5 of the
principal Act, for the figures “1/31,556,:
925975”, the figures “1/31,556,925 9747
shall be substituted.

5. After section 15 of the.principal Act, the
following section shall be inserted, namely :

Unit of length in navigation by sea or air.

? “15A. Notwithstanding anything. con-
tained in this Act, a nautical mile which is
equal to 1852 metres, may be u§ed as the
unit of length in relation to navigation by
sea or air.”

Uniform Units for Oil Trade

Some amendments to the Bye-l'aw.s of the
Saurashtra Oil ind Oilseeds A§somatlon. Ltd.%
Rajkot providing for the uniform units o
price quotation in respect of groundm.lt ker(;
nels, groundnut whole, groundnut oil an
cottonseed, were approved by the Com-
mission on Ist October, 1964. As a result,
units of price quotations have been changed.
from 250 kg to 100 kg for groundnut kernels;
from 20 kg to 100 kg for groundnut whole,
from tin of 16 kg to 10 kg loose for groundnut
oil and from 250 kg to 100 kg for cottonseed.

The Bye-laws of the Ahmedabad Seeds
Merchants’ Association Ltd., Ahmt?dabad
were amended on 6 Oct.ol?er, 1964 with the
approval of the Commission. The amen.d-
ments mainly relate to change in the um-ts
of price quotation from 250 kg to 100 kg in
respect of castorseed a'nd cottonseed and
from tin to 10 kg (loose) in respect of ground-
nut oil.

(Forward Markets Bulletin, December,
1964, pp. 36-37).
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Further Meetings of East African Metric Commission

The first meeting of the Metric Commission
for East Africa which opened in Dar-es-
Salaam on Monday December 28 will be
followed by further meetings in Zanzibar,
Mombasa, Nairobi and Kampala.

Nearly 200 replies to the Commission’s
questionnaire have already been received
and oral representations will be heard at the
meetings, after which the commission will
produce its report on the feasibility of adopt-

ing the metric system of weights and measures
in East Africa.

The Commission, under the Chairmanship
of the Director of Weights and Measures,
India, Shri P, N. Nayar, has seven members
including Mr. E. Hewitt, Ministry of Com-
merce & Co-operatives, Dar-es-Salaam, the
Superintendent of Weights & Measures,
Kenya, Mr. P. E. Phillips, and the Superinten-
dent of Weights & Measures, Uganda, Mr. S.
Sekyaya. Trade and Industry are represented
by Mr. J. Keragori, Kenya, Mr. J.X. Chande,
Tanzania, and Mr. R. J. Mehta, Uganda,
while Professor D. Thomson of Makerere

College, represents the University of East
Africa,

Ice Point Cell

Ice point cells are very widely used by
many scientific and industrial laboratories
for checking up the zero-depression of ther-
mometers after day’s work, and for maip-
taining the reference junction of precision
thermocouples. They are sometimes also
used for keeping medicines, triple-point of
water cell, etc. at 0°C.

The ancient method using funnel and crush-
ed ice has long back been replaced by thermos
flasks and insulated jars provided with spouts,
although many school and college books still
describe the ancient method for “Lower Fix-
ed Point of Thermometer”. In hot coun-
tries like ours, it has been found that the jars
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and flasks are also not dependable because
either the ice soon begins to float on water or
large particles of water remain locked between
pieces of ice. The work of National
Bureau of Standards (USA) showed that
stirring or recirculation of this water raises
its own complications. Sometime back NPL
(India) showed the advantage of using shaved
commercial ice for this purpose.

Recently NPL (India) has invented an ice
point equipment which completely obviates
the difficulty. By attending to the cell in
morning and evening, the temperature can
be maintained to within 0-05 deg of 0°C,
round the clock, for as many days as neces-
sary by the device which is now being patent-
ed. It consists of an insulated tinplated brass
vessel provided with a perforated cylindrical
vertical partition and a sieve of brass mesh a
little above its bottom. Both portions of the
equipment are filled with finely shaved ice—
the outer portion being rammed to enable its
temperature to fall below 0°C by a small frac-
tion of a degree, Very little of the ice in the
inner portion melts and thermometer and
thermo-couples, etc. can be placed inside it.
As the ice melts, the water collects below the
brass mesh till it reaches within a few mm of

the mesh—it is then automatically siphoned
out,

The patent is now available for exploita-
tion.

Clinical Thermometers

Liquid-in-glass type clinical thermometers
for oral and rectal use are very widely used in

the country and a large number of them are

being manufactured. Byt they have earned
a bad name. '

In a recent review, NPL found that this was
due to many feasons, the important ones be-
ing : () lack of control and available Indian
standard; and (ii) lack of adaptation of the
thermometer specifications to Indian condi-
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tions and climates. The review was cons::
dered by the Institution of Chartered Eng -
neers as the best write up and help to therTc;
meter industry during 1964 and the wil ;i
Shri T. D. Bansal was awarded a QOld MZ i:
by the I.C.E. through Shri Raj Baha u:
Union Minister of Transport, on 26. Dect?nll
ber 1964. An abridged version of this articie
was also published in Metric Measures

(November 1964).

The salient points of the proposals, wg'lcrl:
have been finally utilised now by .the India
Standards Institution are : o

(¢) The time indication of “1 ’/2‘ ‘mlnut:c”,
“1 minute”, “slow”, “fast”, stubby’’,
etc. shall not be written any more
‘since it is deceptive according to
modern biophysical research. Ho.w-
ever, every thermometer must acquirfl:r
the temperature of a stag?ant. wa ?0
bath maintained at 42-:0°C in 8 )
sec. or less. This has “beerf foun”
experimentally to be ‘‘equivalent
to *1/2 minute” in the mouth.

(i) Celsius scale of temperature shall b:’.
used. The normal temperature O
37.0°C shall be marked with an
arrow; steps in the reading shall be
of 0-1 degree and not 0-2 as befc;(rtz

ange of temperatures marxe

@ :rllwth:: tlfermomcters shall be slightly
longer than hitherto, It shall co:'el'
at least the span 35:0°C to 43-0 C.

() The apparent .width of mercury
column shall be at least 1 mm.

(v) There may be a small mark (Locator)
near the start of the scale, to enable
the mercury to be viewed at once by
looking at the- locator, instead
of twisting the thermometer between
the fingers.

The proposals. for some of these featurieis
have been highly appreciated abroad while

the International Organisation for Standard-
jzation has praised them.

According to the ISI standard, now l;)emf
printed, on the above lines about sixty ot ﬁe -
vations shall have to be made on each " er
mometer before it is passed. It has fet;r;
proposed to test each and every one O ;
two million thermometers we <.:onsum<'= eve }t'
year and now NPL is developing eq}npmen-
for carrying out this mass scz}le testing p:}(l)e
gramme at an insignificant pnce becaus: the
cost of production of such a thermomete

so small.

Standard Packs in West Germany .
i he West Ger-
ort received states that t .
m:I: rGe;:)vernme:nt has drafted a BQ], exgected
to be enacted early next year, which will rie-
quire all packaged goods to be rpade up hn
standard sizes. Manufacturers will ha:ve the
alternative of marking the. package with t'he
price of the goods per kilo to make price
comparisons simpler.
(Monthly Review, October 1964, p. 256)

Afghan Officials Study Progress of Metric System in
India

.nvitation of the Government of
Int?i:x, ﬂtl:vom:cnior ofﬁc}als frqm the_ Royal
Afghan Government paid a visit to this cc;;gs-
try from 28 January 1965 to. 11 Februar)" >
to study the progress made in tl_1e adoptloxli,I o
the metric system. T_he 9fﬁc1als were 1 ri.‘
Mahamad Isah Sayami, Dm?ctor Genera o
Internal Trade, and Mr. A1'1 _Ahmed Razai,
Director of Marketing, Ministry of Com-
merce. 3
During their stay they visited tl.xe Ul}lon
Ministry of Commerce and had discussions
with the Deputy Minister .for Commerce,
the Secretary, Joint Secretaries and tl}e Offi-
cials of the Weights and .Meagures leector-
ate, They spent some tlrpe in the 'D_lrecto-
rate of Advertising and Visual Publicity and

23



METRIC MEARURES,

showed keen interest in the various
used in publicising the metric system.

_ They also visited various institutions in

Delhi concerned with weights and measures,
like the Indian Standards Institution, the
National Physical Laboratory and the Weights
and Measures Department of the Delhi
Administration. Besides some firms manu-

Survey Chains in Metric System

(Shri D. B. Dongre, Executive Engineer,
Irrigation Project Dn (Central), Poona-1,
has sent the following which is published
for eliciting readers’ views in the context
of change-over to metric system in surveys
and land areas. Opinions of readers may be
sent to the Editor, Metric Measures).

BEFORE adopting the metric system, the
~ survey chains of three lengths 100 ft, 66 ft
and 33 ft were in use. The latter two were
- not used for surveys of road, buildings,
canals, dams, wiers or the like. But they
were used only for land measurements by the
Revenue Department as they were convenient
for arriving at the areas in acres, gunthas and
annas etc. 100 ft long chains were, however;

used for surveys of the Civil Engineering
Departments.

In place of 100 ft. long chains, the chaing
of length nearest to old 100 ft chain is the

chain 30 metre long of the metric system,
The second choice is the chain 20 metre

long. Metric chains of :25 metre lengths.

2%

media

VOL. 8, MARCH 1965

facturing weights and measures in Agra, they
visited some important manufacturing esta-
blishments in Calcutta and Bombay. They
also studitd the working of the Weights and
Measures Department and the Government
of India Mint at Bombay, and the Training

Institute and the Weights and Measures
Department in Patna.

Readers’ Forum

have not, it seems, been advocated and/or
manufactured. This is also corroborated by
Shri Varshneya, Dy. Director (Metric),
National Building Organisation, New Delhi
in his chapter 8—Metric system in Surveying

in his book ‘“Metric Guide for Civil Engineers
and Architects”.

The advantages which we had in the old
100 ft long chains in measuring canal miles
(500 ft. long) cannot be had with 30 metre
long chains in measuring kilometre length of
the canal or fractions thereof as will be seen
from details below :

1 kilometre means 33.333 nos. of 30 metre chains

050 £ b1 16666 - 12 LH] %
0.25 9 9 8.333 9 ”» »
o.10 " 3.333

Further in case of 30 metre long chains they
are sub-divided into ten sub-divisions with
tallies to show 3, 6, 9, 12, etc. metre lengths.
All these sub divisions become odd viz. 003,
006, 0-09, 0-12 kilometre in length and do
not properly fit in the decimal system.

bulk at pressure above atmospheric.

i ing or
" atmosphere during szu'nplmagt s
" _'which otherwise _operate
- centimetres of water al osPLe .
. l'exchlxded from the purview ofsthis 8

) d incon-
If 25 metre chains are mam;fa:‘tl‘:rz can be
venience mentioned in patd _
overcome as under—

s tx:e
1 Kilometre will mean 40 chains of 25 M€

0.50 ”» :9 20 »” ”
0-25 s ” 10 ”» ”
0.10 4 »” ”,

” ”

.. hain
Similarly the sub-divisions of the ©

. m
will also be fitting in the de%uz?}zi:?:;eo .
metre chain will have eaqh su i-th s s, 1
metre length which tallies W

: - aring
" (Indian Standards which have 8 pamz‘;learin:cated
on the change-over to the roetrl Indian

Shah Zafar Marg, New Delhi or tl;:eihr’l fdras). |
at Bombay, Calcutta, Kanpur an . |

roleunt
Method for Temperature Measurement of petrol

wad s Products, Por " has publish.
titution ha:
Indian Standards Ins

\ it
g ‘od Indian Standard Method for Tempera

‘Measurement of Petrolevtt

« Part I (IS :

" prescribes the m .

g ,geratures of petroleum and its

1S
and Its Products,
1964), which
1519(Part 1D—1964 ‘
eth'cﬁdP for determu;lng tem:

. liquid state in
such products ar® stored in liquid §

i i tside
and vessels which communicate with ou

ures ieW
ic are
above atmospheric 87

L. :

‘but troub

metre lengths and links of 05, 10, 1-5,2 |
hs. 4

and 2 -5 metre lengt ‘

Conveniences obtained by 25 metre cllalzlixr:;
1d also be claimed by 20 m;tre.long_c ins

Bt tr0 le of hauling up chains in sutveyu:g.
ill increasc by 25% (50 ,chalr.ls will ;xave r :

: hauled up instead of 40 chains) and (;(1;:

tif)n of chain survey will not be quicker..

| ‘ geested that it would be

is. therefore, Su 1d b
dI\:i;:l’ﬂe to manufacture 25 metre chalps in

view of above.

- S tandards News

S

—

The correct determination of ;enillp;ia}t,:;i
is essential in all measurements o1 oaﬁect ulk
torage since €Irors may sen.o'usy the
aomur of calculated quantities. The n
o in all measurements cannot, th.ere-
e e ver-emphasized. In all c'fllc'\ﬂat\ons
o be'o the measurement of oil in bulk, |
gy e of the oil in each con- .

ratur I .
th? ::eai;l ;Z?Eied‘, and the object 'Otl; tv?:lsi
n
satl;.ndard is to lay down methods which v

enable accurate Jetermination of this tempe-
rature.

1 of Indian
is standard forms. Part 1
St;rr?dard Method for 'i‘emg:;gs:rt: '
Measurement of Petroleum and Its Pro s
. 1519) and covers method.s for measur
glser;t of temperature of materials at pressure

. < stan
heric. The Part 1 of this s
Z:?Zeagn?f 58159' (Part 1)—1961) covers methods

for determining temper ature of petroleum-and
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its liquid products when in bulk and at atmos-
pheric pressure.

Price Rs 3-00

_ Dimensions for Steel Tubes for Bicycle Purposes

Indian Standards Institution has published
- Indian Standard Dimensions for Steel Tubes
for Bicycle Purposes (IS : 2484—1964), which
layds down the dimensions of steel tubes used
for manufacture of bicycles.

The bicycle industry has expanded oonsi-
derably in the last few years in the country.
With this expansion there has been some
amount of diversity with regard to the speci-
fications for steel tubes for bicycles as well as
the sizes used by different manufacturers. In
order to reduce variety and to make it
possible for the tubes to be available easily,
it was decided to formulate an Indian Stan-
dard on dimensions for steel tubes for bicycles,

A survey made regarding the sizes of stee]
tubes used in other parts of the world indicat-
ed that in the bicycle industry only inch sizes
are used. Even most of the metric countries
specify an exact conversion in metric units of
the inch sizes. In view of this, the sizes speci-
fied in this standard have been based on the
inch sizes $o0 as not to cause the bicycle indys-
try any immediate production difficulty. It
is, however, hoped that in due course sizes
of steel tubes used for bicycles will be revised
to conform to rationalized metric units,

Price Re. 100

,Insulated Stainless Steel Milk Storage Tank

Indian Standards Institution has published
Indian Standard Specification for Insulated
Stainless Steel Milk Storage Tank (IS : 2688—
1964), which prescribes the requirements for
 insulated vertical cylindrical tanks of 2 000

litres capacity and horizontal tanks of capa- '

cities 5 000, 10 000 and 15 000 litres.

~ The insulated stainless steel milk storage
tanks are widely used to store milk and. liquid
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milk products which have already been
cooled. These storage tanks will hold the
milk for 24 hours with a little or no rise in the
product temperature. There are two types
of such tanks, namely, the conventional hori-
zontal and the vertical cylindrical tanks.
The storage tank consists of a stainless steel

_inner shell, suitable insulation and an outer

shell and necessary accessories for operation,
inspection, control and- cleaning.

Price Rs 3:00

Dimensions for Cranked Handles

Indian Standards Institution has published
Indian Standard Dimensions for Cranked
Handles (IS : 2793—1964), which specifies
the material and main dimensions of cranked
handles used on machine tools.

This standard is one of a series of Indian
Standards being prepared by ISI on the con-
trol elements used on a machine tool. This

has been undertaken to prevent an.

unnecessarily large variety of shapes and
dimensions of these elements being used, as

well as to obtain interchangeability of these
elements. ‘

Price Re.1-00 K i

. Methods of Temperature Measurement by Electrical

Resistance Thermometers

Indian Standards Institution has published
Indian Standard Methods of Temperature

Measurement by Electrical Resistance Ther- -

mometers (IS : 2806—1964), which gives the
methods for the measurement of temperature
by means of electrical resistance thermometers.

Temperature  measurements are con-
veniently made by the change of resistance of
suitable metals of known electrical character-
istics. This standard is intended to give
guidance regarding the employment of such a
method, its sources of errors, the inherent
limitations and the precautions w
be observed. ,

hich should - ---
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In the measurement of temperatures it
should be known what temperature measure-
ments are essential for the purpose in View
and what are non-essential but important for
the interpretation of the results. It is always
desirable that the aimed accuracy should be
limited by the errors inherent in the measure-
ments themselves. These errors may well be
less than the tolerance for a particular process.
Therefore, the magnitude of the error whu?h
would be significant, should be assessed in
order to avoid the use of an unnecessarily
accurate and hence expensive method.

' ) Price Rs. 4:00

Butter Moulding Machine .
Indian Standards Institution has published
Indian Standard Specification for But.ter
Mpulding Machine (IS : 2822—1964)., which
prescribes the general shape and design a'nd
materials for semi-automatic butter moulding

_machine capable of giving an output of up to
'350 kg per hour of butter.

The butter moulding machine specified in

. this standard is meant for use in small-sized
* dairies for moulding table butter.

Price Re. 1-00 .

Method for Calibration of Pressurized Storage Tanks

Indian Standards Institution has published
Indian Standard Method for Calibration of
Pressurized Storage Tanks (IS : 2.82771964),
which prescribes methods for calibrating the

" following types of vessels which are normaily

used for the bulk storage of liquid petroleum
and petroleum products under pressure :.
(a) Vertical tanks,
(b) Horizontal tanks,
(¢) Spherical tanks, and.
(d) Spheroidal tanks—plain and noded.

" The problem of accurate measurement of

" bulk quantities of liquid petroleum products
. is pot a simplé one, Its solution involves

accurate engineering and mathematical work,
the skill of the experienced oil gauger, a}nd the
use of carefully standardized and callbratefl
equipments. Accuracy in measurement 1is
essential in the sale, purchase and .handlu.)g_
of oil. It not only obviates pos_mble ~dis-
putes between the buyer anfi the seller, but
also provides the only reliable means of
maintaining adequate control over storage and .
distribution losses.

'i'he measurement of bulk quantities' of
liquid petroleum products involves various
processes, such as temperature measurement
of oils in tanks, calibration and computation
of capacity tables of tanks, gal.lging of %anl.cs
and calculation of bulk quantities of 911s in
tanks. The need for accurate cahbratlop of
tanks cannot, therefore, be oycremphasmed.
The object of this standard is to lay_ down
methods to be adopted uniformly.m .the .
country which will enable accurate calibration
of pressurized storage tanks.

In the preparation of this standard dt.xe‘
consideration had been given to the prevail-
ing trade practices in the country .and to the
need for international co-ordination among
standards prevailing in different popntnefs of
the world in this field. These cons1d¢?rat10ns
led the Sectional Committee responsible fqr
the preparation of this standard to base this
standard on Petroleum Measurement Manual
issued by the Institute of Petrolemp (IP), .
London and standards and other pub}matwns -
of the American Society for -Tesung and
Materials (ASTM), Philadelphia, USA.

This standard is one of a serie§ of 'Indian‘
Standards on methods for cal'lbra.mon of.
vessels used for bulk storage of liquid petro-
leum and petroleum products. ‘ It covers;
methods to be adopted for cahb}'guon .of ;
pressure vessels of the type (a) vertical cyh— .
ders, (b) horizontal cylinders, (c) sphe?es, .
and (d) plain spheroids and noded spheroids.
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Steam-Jacketed Ghce Pans

Indian Standards Institution has published
Indian Standard Specification for Steam-
_Jacketed Ghee Pan (IS : 2829—1964), which
prescribes the requirements for steam-

jacketed ghee pans of capacities 100, 300,
500 and 1,000 litres.

The ghee pan is used to make ghee from
milk cream or butter by boiling with the help
of steam. The construction of the ghee pan
should be such that the ghee made in it shall
have the characteristic aroma, it shall not char
and the pan shall meet the hygienic require-
ments of food processing equipment.

This standard is intended to give the general
requirements of the pan of the two types—
stationary and tilting, with three different

shapes of bottom generally in use, namely,
hemispherical, conical and dished.

Price Rs. 1-50 .

Heavy Cee Jute Bags

Indian Standards Institution has published
Indian Standard Specification for Heavy
Cee Jute Bags (IS : 2874—1964), which
prescribes the constructional details and other
particulars of heavy cee jute bags of dimen-
sions 101 -5%x71 cm (or 4028 in).

For introduction of quality control of jute
products for export, the Government of India
set up in February 1963, a Study Group on
Quality Control and Preshipment Inspection
of Jute Goods for Export, to decide the vari-
ous steps to be taken in that direction. This

Study Group recommended, among other
things, the formulation of Indian Standard
Specifications for important export items
of the products which included heavy cee jute

- bags of construction covered in this specifica-

" tion. The Sectional Committee responsible
for the preparation of this specification took

"cognizance of this recommendation of the
Study Group and therefore, this specification
is also intended to serve the purpose of
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quality control and pre-shipment inspection
of heavy cee jute bags.

This standard, in its draft form, was widely
circulated to-all interests, including the over-
seas consumers and various suggestions were
received. While these suggestions were taken
into consideration in finalizing this Indian
Standard, there were some suggestions on
which studies are being made. Development
of standards, by its very nature, is a continu-
ous process and, therefore, it is hoped to
review this standard periodically on the basis
of the experience gained and the studies made.

Price Rs. 2:50

Jute Cqm Sacks

Indian Standards Institution has published
Indian Standard Specification for Jute Corn
Sacks (IS : 2875—1964), which prescribes
the constructional details and other parti-

“culars of jute corn sacks (or jute corn bags)
of dimensions 104X 58 5 cm (or 4123 in). -

For introduction of quality control of jute
products for export, the Government of India
set up in February 1963, a Study Group on

Quality Control and Pre-shipment Inspection -
of Jute Goods for Export, to decide the vari- -

ous steps to be taken in that direction. This
Study Group recommended, among other

things, the formulation of Indian Standard .
Specifications for important export items of - .
the products which included jute corn sacks

of construction covered in this specification.
The Sectional Committee responsible for the
preparation of this specification took cogni-
zance of this recommendation of the Study

Group and, therefore, this specification .is .

also intended to serve the purpose of quality

control and preshipment inspection of jute
corn sacks. »

This standard, in its draft from, was widely

circulated to all interests, including the over-

seas consumers, and various suggestions were
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received. While these suggestions were ta]fen
into consideration in finalizing this' Indian
Standard, there were some suggestions on
which studies are being made: Developrr}ent
of standards, by its very nature, is a continu-
ous process and, therefore, it is hoped to

review this standard periodically on the basis
of the experience gained in the studies made.

Price Rs, 2:50

B-Twill Jute Bags
Indian Standards Institution has prepared

a draft first revision [Doc:TDC 41(810)]

of Indian Standard Specification for B-Tyvill
Jute Bags (IS : 2566—1963), which prescrlbe{s
the constructional details and other parti-
culars of B-twill jute bags of dimensions
112% 675 cm (or 44 X 26} in).

This standard was first published in 1963.’
'The Sectional Committee responsible for

preparation of this standard decided to revise
the standard so that all standards for jute
bags would fall in line.

This draft standard will be circulated short-
ly to interested manufacturers, consumers
and technologists for eliciting technical com-
ments. :

Asbestos Cement Flat Sheets

Indian Standards Institution has prepared
a draft Indian Standard Specification for
Asbestos Cement Flat Sheets [Doc: BDC
2(884)}.

Asbestos cement flat sheets find wide appli-
cation in building industry either indepen-
dently or in combination with corruga:ted
asbestos cement sheets. They are m:iunly
used for external wall claddings, partitions,
false ceilings, panelling, furniture and dado
work. They possess the advantages of case
of erection and durability of constructlfm.
This standard has been prepared with a view
to providing guidance to the manufacture:s
and users in obtaining asbestos cement flat
sheets of satisfactory quality. It is important
to note that asbestos cement flat sheets are
different from asbestos cement building boards
which are more porus and flexible and are
covered separately in (IS : 2098—-.19.64)
Specification for Asbestos Cement Building
Boards.

The draft standard will be circulated st}qrt-
ly to all interests concerned for eliciting
technical comments.
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on paper, it is possible only to publish lists of licensed manufacturers and repairers, (17) Delhi . lt ojgxlleAug ’ 437 Petrol lorries
A new features of statistics of verification and licences issued is also being 64. 26 - — 353 -
published in Metric Measures. 13,523 1,012 23
: Goa . 1Apr.64to s
- Editor) (18) Go : 64 - - 1 -
Mt 208 27 72 6B 3
imachal Pra- 1 Feb. 64 to s
STATISTICS OF VERIFICATION OF WEIGHTS ETC. AND LICENCES (19 I?;:h 31 Mar. 64 NA s
(20) L.M.A. Islands 150 44 — 309 - - = 7
States/Union Period Weights  Capacity Length Weighing Measur- Total number of " (21) Manipur .. 10Oct. 64 to ,
Territories Measures Measures Instru- ing  Others = 30 Nov. 64 1341 36 21 4 37 4 10
ments I:it‘:?s' | Migs. ll):;g- pair:;s (22) Pondicherry.. 1 Feb. 64;2 4,038 ’ ,
As on first day of 30 Nov. s46h 720 9 g — 4 B8
March 1965 (23) Tripura .. 1 Apr, 6210 62,050 s _ .
! 2 3 4 5 6 7. 8 9 10 11 30 July 62
(1) Andhra Pra- 1Feb.64to 200,101 64362 6408 21,747 527 26 14 59 24 N.A.—Statistics Dot available as yet.
desh, 31 Mar. 64
(2) Assam .. 1Juneé4to 83,104 — 19,638 490 1,075 45 19 254 238
31 July 64
(3) Bihar .. 1 April 62 1,28,211 — — 19,309 56 —_ 30 203 43
to 31 Jan,
63.
(4) Gujarat .. 1Apr.64t0 1,77,068 13,444 1,340 21,039 107 — 125 — 158
31 May 64
(5) Kerala .. —_ —_ . — — - — — — —
(6) Jammu & 1 Apr. 63 to  2,12,854 2,582 7,511 683 3 4 36 36 2
; Kashmir 31 Mar. 64
(7) Madhya Pra- 1 Aug. 64 1,76,445 52,105 1,590 69,410 90 — 3 423 245
desh. to 30 Sept.
64.
(8) Madras .. 1lJulyto3l 1,559,120 92733 1,237 23303 864 — — — —
Aug. 64
(9) Maharashtra 1 Apr. 63 to 12,73,216 294420 5,608 — — —_ —_ — —
31'Nov. 63 .
(10) Mysore .. 1Apr.62to 481,345 105253 1,089 1,96 2 8 103 6
30 Nov. 62
(11) Punjab .. 10ct.64t0 139,274 9809 2,856 19,678 87 i
30 Nov. 64 62 468 103

| | -3l
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Its Contributions are
\ -+ Scientific quality control
* Uniform quality of products
*« Increase in productivity
.+ Reduction in rejection and waste
'* Consumer conﬁdencéAand‘goodwill'
* Competitive marketing position

(* Increase in sales and profits

'3 manufacturing organizations have taken 737 licences to apply
Mark on their products.
Write TODAY for particulars ho

e Ow your product can be covered '
byCertiﬂcation Mark. ' '

d5T) INDIAN STANDARDS INSTITUTION

: NEW DELHI  BOMBAY, CALGUTTA, KANPUR, MADRAS .

TYPICAL METRIC PRICING UNITS FOR WHOLESALE TRANSACTIONS

Serial Commodity
No.

Metric  Unit

(1) Gold
{2) Grocery and Confectionery

Biscuits, sweectmeats, cardamoms.

Textiles and Textile Fibres ) ]

Cotton yarn, damaged and seconds cloth, raw silk, rayon, silk yarn, raw
wool, wool manufactures (when sold by weight).

Paints & Chemicals
Paint (if sold by weight), indigo, liquid chlorine.

‘Hides, Skins & Leather
Raw hides, leather (hides and skins).

Metals ’ .
Silver, aluminium sheets, strips and circles, copper and brass wires and
utensils.

‘Miscellaneous
Tea, meat, camphor tablets, mica.

{3) Grains and Pulses
Rice, wheat, jowar, arhar, moong, masur, gram.

Spices .

Black pepper, mustard, chillies, dhania, dalchini, turmeric, betelnuts.

Plantation Products
Rubber, cashewnuts, cashew kernels, tobacco (raw and manufactured).

Forest Products
Lac and lac products, gums, myrobalans, galnuts, soapnuts.

Textiles & Textile Fibres
Raw jute, raw hemp, coir yarn.

Oils, Oilseeds & Oilcakes
Vegetable oil, oilseeds, oilcakes.

‘Non-Ferrous Metals
Aluminium : ingots, bars, blocks, slabs, billets.
Lead : ingots, sheets and strips.
Copper : ingots, blooms, slabs, cakes, tiles, bricks, billets, blisterbars and
wirebars, rods, sections and pipes, plates, sheets and strips, circles.
Brass : ingots, rods, sections, pipes, sheets, strips circles.
Zinc : ingots, sheets, strips.
Tin : blocks.
Chemicals
Caustic soda, bleaching powder, glycerine, $03ps, paper salt.
Others
Sugar, gur, ice, fish, sugarcane, vegetables, tamarind,
(4) Minerals
Iron ore, manganese ore, bauxite, coal.,

iron & Steel
Pig iron, fron & stee]l manufactures, semis (billets for rerolling etc.)

5) Cloth (mill, handloom, silk rayon and woollen cloth)
©) Jute carpets, coir mats and mattings, sheet glass.

@) Timber.

(8) Paints (when sold by measure), spirits.

10 grams (g)

L 1 kilogram (kg)

L 1 quintal (q)
(100 kilograms)

one metric tonne (t)
(1,000 kilograms)

1 metre (m)

one square metre (m?
one cubic metre (m?)
one litre (1)




Weights

(1) In place of the present units of seer, pound,
rattal, viss etc., use the kilogram.

Square Measures

(1) Use the square meire in place of square yard:
or square foot, and square centimetre in place of
square inch.

(2) In place of the tola, use the gram or 10 grams.

(3 In place of maund or corresponding

unit,
use the quintal /. e., 100 kg.

Q;Cubic Measures
o

(1) Use the cubic metre in place of cubic yard or
cubic foot and cubic centimetre in place of cubic

. inch.
Capacity Measures
In place of seer or gallon or any other measure, use
the litre.
Packaging

It is advantageous if sizes of packages correspond

to series of commercial  weights and measures
prescribed.

These are: 50 kg, 20 kg, 10 kg, S kg, 2kg, 1 kg,

500 g, 200 g, 100 ¢,50¢,20¢, 108, 5g,2¢, 1 g and
soon,

Length Measures

(1) Use the metre in place of yard or foot and the
centimetre in place of inch.

" TYPICAL PRICING UNITS FOR RETAIL TRADE

Serial " . Commodity - . ‘Metric Unit for Use
No. o ' N .

(¢)) Foodgraizﬁ éer@als, pulses, spices, ghee,;.bread, vegetables, B

L]

meat, fish, sweetmeats, tea, coffee, sugar, salt .. .. 1 kg

2) Oil for cooking . RS . .. lkg or 1 litre depending upon prevalent
o _ T practice,
(3) Fruits .. e .. - .. kg or number depending upon pre-
. o , valent practice.

4) Milk R I 11
(5) Cloth and related materials 1 metre
(6) Prepackaged materials e e .. .. .. Preferably sizes corresponding to series

- of commercial weights and measures.
Published by the Director, Publications Divisien,
and printed by the Manager,

Mibpistry of Information and Broadcasting, Delhi
d : ; Government of India Press, Faridabad.
Registered with the Registrar of Newspapers for India under No. 977/58




ABBREVIATION FOR METRIC UNITS

{1) DECIMAY, MULTIPLES AND SUB-MULTIPLES

Prefix Value in Terms of Unit Abbreviation
Kilo .. 1,000 k
centi .. 0-01(10-2) c
mitli .. 0-001(10-3) m
micro . 0-000 001(10-6) I
(2) WEIGHTS N
Denomination Value Abbreviation
tonne . 1,000 kg t
quintal .. 100 kg q
kilogram . 1 kg kg
gram .. lg g
milligram , ! mg mg
carat . 200 mg ¢
(3) CAPACITY
kilolitre .. 1 000 1 kl
litre .. 11 1
millilitre .. I ml m!
{(4) VOLUME
cubic metre .. m3 m3 or cu m*
cubic centimetre .. cm3 c¢m3 or cu cm®
cubic millimetre .. mm3 mm?3 or cu mm*®
(5) LENGTH
kilometre - 1 000 m km
metre .. Im m
centimetre .. 1cm cm
millimetre - .. " 1 mm - mm
micron .. ~ 11 000 mm or 103 mm pm
(6) AREA
square kilometre 1 000 000 m? km2 or sq km*
square metre .. I m2 m2 or sq m*
square centimetre 1 cm2 . ©m? or sq cm®
square millimetre 1 mm2 mm? or sq mm®
(7) LAND MEASURE
are .. 100 m2 a
hectare .. 100 a ha
centiare .. m2 ca

*Both these abbreviations are current, but the first et should preferably be used, The former abbrevia-

tlon is used more commonly internationally than the latter.

Rales for Abbreviations :

(1) Do not make any change, such as addition of ‘s o jndicate plurality e.g., write 1 kg. 10 kg. 205, Sg,

10 t, 20 ml, 271, 165 km, 2 mm, 100 cm3, 66 km2,

(2) Do not capitalize the abbreviations. For example, do not write 1 Kg, 2 Kg,
fs to write 1 kg, 2 kg, 20 mm, 50 mm, etc.

(3) Do not use any other abbreviations except those given above,

20 MM, 50 MM the right way
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Development of Length and Area
Measures in Western India: part-1

V. B. MAINKAR, & L. RAJU

Ministry of Commerce,

New Delhi

N the earlier articles,! we examined the

length and area measures prevalent in South
India through the centuries as mentioned in
literature, epigraphs and other sources, in the
light of the ancient Indian traditions recorded
in the Arthasastra and the modifications made
in them in the course of time. We shall now
examine the extent to which similar measures
in Western India were related with the
Arthasastra and the Indian traditions we
discussed in the earlier article. For the
purpose of this article, Western India is taken
to comprise of the present States of Maha-
rashtra and Gujarat and some of the adjoin-
ing districts from the States of Andhra
Pradesh, Madhya Pradesh, Mysore etc.

Our “examination! had shown that there
was a basic unity and continuity of metrolo-
gical traditions in India. This tradition had
become unrecognisable through modifications.
We applied results of our study initially to
South Indian measures because that region
presumably preserves the ancient traditions
with greater purity than the other regions.
Our findings for the South are likely to be
useful in examining the Western Indian tradi-
tions. A short summary may not, therefore,
be out of place.

Traditions Summarized

In the most ancient Indian traditions, there
are two main currents. We do not know

how far the one influenced the other. The
first current is represented by the Indus Valley
Civilisation which is presumed to have exist-
ed from about 2500 B.C. to 1500 B.c. The
second current is represented by the Veda and
the traditions flowing from them.

Only three small pieces of length measures
have been found in excavations in the vast
region covered by the Indus Valley Civiliza-
tion. These pieces do not give us much
insight into their use or application for measur-
ing lengths or areas. We cannot lay down
any definite use pattern or relations for these
length measures on the slender evidence avail-
able. Only after we have examined the Vedic
traditions thoroughly, can we ascertain
whether the Indus and Vedic traditions in this
field were related or not.

The second tradition, viz the one arising
from the Veda, found its most efficient and
systematic expression in the Kautiliya Artha-
sastra. TFor analysing the Arthasastra tables
for length measures, we took the 28 angula
hasta prescribed for use in weights and
measures work, as the basic hasta, and
assigned to it the value of exactly 50 centi-
metres. The higher and lower length units
as also area units like nivartana, paridesa
and bahu were evaluated on this single assump-
tion.

Besides the 28 angula hasta, the Artha-
sastra also prescribes the Prajapatya hasta -

3
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of 24 angula, the kisku or kamsa of 3 .
the kisku of 42 angula, and the hajt:nffEl lSaLi
angula for area measurements. Units like
vyama of 84 angula and paurusha or garha-
patya dhanu of 108 angula being only multi
ples of the 42 angula kisku and 54 ap 1-
pasta were not taken into account. Evaliu ta
. 1ng these units in terms of the equation 2.17_2;

angula=50 cm, we derived values for the

area units of nivartana and i
: paridesa o
basis of all these length units, " the

In the post-Arthasastrq period
-appear that the divisions of t

changed and ¢t
use. O o mod

> lt Would
he hasta were

es of division came i
de me Int,
ne was to divide the hasta measure(;

mto 24 parts and define the angula separate-

ly for each. For i

. example, if the yava i
constant length, the angula could b}é ;a o
7 yava, 8 yava or the e

: length

f}?;t:}?:mf thihm;ddle ﬁngegrt, th(:af nggi::rztl’
or the length of the first joi

thumb etc. The second method e to
;hc:i ,(‘Ii.rt}_zasa‘str.a hasta of 50 ¢m \(N;;SS :1)1 tl?lke
n 1V}de 1t into 24 parts instead of ZSg y
E:Sportlonately reduce the other hasta n':md
.theei,r ;(lile angula content thus varying, BS?I;
1tlons appear to have been popular

An examination of
the data collect
length measures showed that norr:e;l;d ft:or
» Ior

" hasta i
. €S

this unit of length measure, other units based

3;3 (;he land area units were also sometimes

We examined in detail in Part 3 of the

article! five inscriptions which had a bearing
on‘South Indian tradition for area measures.
Using the paurusha of 108 angula defined in
the Arthasastra, we were able to correlate and
evaluate the 5 inscriptions. In one of the
Inscriptions, the jena was actually cut in the
stone. The measured and the calculated
values (4572 cm (measured) and 4574 cm
or 4571 cm (calculated)) were almost exactly
equal. The second calculation based on the

32-angula kisku of Arthasastra gave directly
a hasta of 4571 cm. '

Proceding on this fundamental basis,
we correlated a number of other inscriptions
anq evaluated such ancient area units as the
veli, ma, mattar, khanduga, nivartana etc.

All these area measures were related

rationally in one way or another with the
Arthasastra traditions.

From this analysis we evaluated the vari-
ous area measures used in South India and
recorded in the Mannual of Administration.

For our present article, it may be desir-
able to record the values we derived for such
basic units as the hasta and the angula.
These are given in Table 1.

TABLE 1—IMPOR
TANT BASIC LENGTH MEASURES USED IN SOUTH INDIA

DEVELOPMENT OF LENGTH AND AREA MEASURES IN WESTREN INDIA:PART 1

TABLE 1—IMPORTANT BASIC LENGTH MEASURES USED IN SOUTH INDIA—contd.

SI. Ang“]a
No.  (em) Hasta, kol, gaz etc. (cm) Ref to Part of Article
W on South India
3

n 1-786 4

4286 (24 angula)

55;) -&1 ((28 angula)

14 (32 angula) (kisku)

7500 (42 angula) Part 1
@ 208 9643 (54 angula)

50-00 24 an

gula)
4375 (21 angula)
37 50 a8 angula) Part 2

1 2 3 4

3) 208 50-00 (24 angula)
1-82 . 85 -42 (41 angula) (Hlahi gaz?) Part 2

. 4375 (24 angula)

1-56 37-50 (24 angula)

)] 3-812 4574 (12 angula) (Jena)

‘ 83 -86 (22 angula) (tutcha kol) Part 3

91 -48 (24 angula)
5) 3.176 76-22 (24 angula) Part 4
(6) 2-965 7115 Part S

Some Definitions Balfour3? defines it as follows :

Before taking up the examination of units,
it is pertinent to examine the definitions of
certain terms which will be used later on.

Gaz

The gaz was commonly used in this region.
There are many varieties which we shall dis-
cuss later, Normally, it was supposed to
be 12/7 or 2 times the hasta. We have dis-
cussed it earlier! in Part 2.

Tasu

“The tasu, also called tassu, tassuj, tassum,
is a subdivision of the gaz. Wilson2 defines
it as follows :

“Tasu, tassun—A measure of length, the 20th or
~*+h part of a gaz. It is known in the Nortb-
West Provinces as the subdivision of the gira’

How far this definition holds true will be
seen in later discussions. There arc many
values assigned to the tasu.

Gira

_Another unit which is often used as a sub-
division of the gaz is called the gira. It is
defined by Wilson as follows :

‘Gira—A measure of length, a tasu and a half or
one-fourteenth or onesixteenth of a gaz.’

‘Girah in Hindi, a knot, a division of a gaz.
As in the case of the tasu we shall come
across a number of values of gira.

Kathi
According to Balfour3 :

‘Kathi or Cutty—Marathi. A land measure
varying from 8 to 10 cubits’

Wilson2 is, however, more informative :
‘Kathi—corruptly cutty, Marathi—A measure of
land; as formerly used it was found to vary
from five to ten cubits; the average for the sur-
vey was taken as the valuation of five cubits
and five closed fists or feet 911 175 inches,

1,

making the bigha equal to 4383 square yards;
the term also designates the measure, the rod

The value of 9 feet 11 1—10%% inches works
out to 3 027 metres and the bigha is 3664 -75
m2. There were many other kathi measures
besides the one given above. We shall refer
to them in greater detail later on.

Jervis4, however, indicated that 24 angula
or 14 tasu form the hasta. He has summaris-
ed his findings as follows :

“The guz of twenty, tussoos is used throughout
the whole of Gujerat, Kutch, Draveed, Malabar
and Canara. The guz of twenty-four tusoos

5
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throyghout Bengal and Behar, the Mharatta
empire, also including the Concan, in the
Carnanc and Telingana. The guz of 42 fingers
is ‘used throughout the Mahomedan Soobha of
Hindustan, including the upper provinces of
Bengal ceded in 1803, as also in Orissa and

Cuttack. The hustu, or cubit, throughout the
whole of India, both North and South of thy

Nurbudda river, is every where the same: that ie
24 ungoolus or fingers, or 14 tussoos, in’lengths’

~We have examined the definitions of cer-
tain important units. We may now examine

the evidence as it accum
: ulated thr
centuries. ough the

Incriptional Evidence

One of the remarkable feature. i
ar@geo@gy is that except in the Itid?xi 1\1’1:;1?
Civilization, we rarely come across actual;
samples of weights, or even measures which
have been dug out. The only reliable evi
dence‘, that too rather late in history "
supplied by a few inscripti os

W ions on templ "
forts or other buildings, on which the ré;)::-

- sentations of the basic length measures useqd
for land area measures are inscribed o
stones, pillars, walls etc, Fortunately .
few such inscribed measures have b’eea
mt.easur.ec.i and their lengths recorded by cen
tam British and more recently Indian schola .
Most. of the other inscriptions refer mer rls.
?o umts of land areas by name without recore X
ing the}r actual values or the interrelationg d;‘
the units. We noticed this feature in Sou(t)h

Indian inscriptions. Th
. . € western i
18 no exception. fegion

A number of inscriptions on stone and
copper plates found in Western India men
tion area units like the nivartana kamba.
mattar, bigha, padavarta, bhakti, v;ihipitak,
etc. 5:“ Dr. M. R. Majumdar hag -pointe:
ou? In a communication to authors that
unit f:alled santi is still current in Saurashtra
and is taken to represent land tillable wit;
one §anti-plough or hala, Itis often taken as
2} vigha. Most of the above units are merely

6
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names to us except the kamba which has
already been analysed. No definitions of

these units are available in the inscriptions
themselves.

Compared to the South, Western India
has fe»yer ancient inscriptions on stone of
other inaterials bearing the sketch of the
actual length measures. A group of five
length measures were found inscribed in some
temples and forts in the Dharwar - district.

The measurements were first recorded in 1833 '

by Elliott, Subcollector of Dharwar.

According to Elliott,!2 these measures

bc?long to the Anagoondy or Vijayanagar
kings. He says :

The measure of the Raya Rekha mar is cut on
a post in the Gateway of the Gadag Fort and
measures exactly 7 ft 9-1/10 in; of these 20 make
a Beegah and 36 Beegas a Raya Rekha mar and
a_nother in the Buswana temple at Newlgoond
gives 7 ft. 66 in. A subsequent Governor under
Anagoondy introduced the Vittal Punti mar so
called from his own nams, into many villages of
the black soil. It is marked in the temples of
Anegerry and Amenbhavee and on a stone at
Hebli—measuring 10 ft. 63 in., 10 ft. 118 in.
and 10 ft. 6 in. respectively. It may generally
be estimated as equal to three Raya Rekha mar.

In the above passage obviously 7 ft. 66 in.

should be 7 ft. 6-6 in. We have then five
length units :

7f.9-1/10in. = 2-3647m
7 ft. 66 in. =2-3012m
. 10ft.6-3in. = 32080 m
10 ft. 6 in. = 32004 m
10 ft. 11 8 in. = 33477 m

The.ﬁr§t of these has been recorded as
7 ft 9-1/2 in l?y the Gazetteer'3 for Dharwar
and also by Sir Walter Elliott!4 in his article.

Th.e actual length recorded by Elliott in
1833 is 7 ft. 9-1/10 in. This has been veri-
fied by one of the authors (V.B.M.) from
the original records in the Bombay Archives.

DEVELOPMENT OF LENGTH AND AREA MEASURES IN WESTREN INDIA PART 1

It is said!S that the original smaller unit
consisted of 44 hasta, but Vithal Pant increas-
ed it to 53 hasta i.e. ‘the panch hath, panch
muthee, twenty of which go to the side of a
Vithal pant Beegah. The average punch
hath-punch muthee is about ten and a half
ft.’

No other length measure of this antiquity

" has been recorded in literature. The various

accounts of the times of Bijapur kingdom and
later do mention certain land measures, but
these are just names as in many inscriptions.
Elliott!2 (1833) mentions units like beegah
and Raya Rekha mar, but whether these
units are to be derived from the 7 ft. 91 in.
measure only or also from others is not clear.
He also does not mention whether this rela-
tion is inscribed or is traditional. Among
area measures he mentions putees, gullas,
chiggars, thuls or sthuls, koolurm, noon
koolum, khumdee, koodoo, chavar, etc. For
none of these, however, a definition occurs,
nor has the basic length unit been defined.
Other units like nitan (fygw) and partan
(7aw) are also mentjoned, 16-20

Three More Measures

Another set of inscribed length units
were measured recently. MM, D. V. Potdar
and Shri G. H. Khare had mentioned in .
discussions with one of the authors (V B.M)
that length measures had been inscribed in
buildings and temples in Poona, Saswad and
Amrapur. These had neither been mention-
ed in literature so far nor measured by any-
body. At our request, Dr. P.M. Joshi,
Director of Archives and Historical Monu-
ments, Government of Maharashtra, kindly
arranged to measure them accurately. He
has sent the following report on. his find-

.ings2!:

(1). Measurement of the Inscriptions in Shaniwar-
wada at Poona, Dist. Poong. The length of the

line mark in the side wall of the staircase to

Nagarkhana of Shaniwarwada is 2335 milli-

metres and has a projection of 260 mm in

cross wall. ‘There is doubt whether ithe line .
mark represents some measurement or is

simply a line in view of its projection in the

cross wall. There is no other inscription in

the staircase leading to Nagarkhana.

*

(2) Measurement of Kathi Measure at Saswad,
Dist. Poona.—There is no inscription of
kathi as such at Saswad but a portion of the
plinth of a small room from one of its
extreme corners to the mark of one hole was
taken as standard for kathi measurement in
old days by village people. The same
measures 3183 mm. This room is situated
at the entrance of old wada of Nana Saheb
Purandare and now Tai Saheb Purandre
widow of Matharrao Purandare is the own-
er of the Wada.

(3) Measurement of the Inscription at Amrapur,
Tal. Shevgaon, Dist. Ahmadnagar.—The
length of the portion between two line marks
on a block of stone in Chawdi (now con-
verted in Vithal Rakumai Temple) at
Amrapur is 1000 mm and there is one. more.
mark at a distance of 400 mm from one

" side and 800 mm from another side of the
stone.

Jervis’ Measures

There is no other record of the actual
length measures used in Western India until
1834 when Jervis# made an exhaustive survey
of the length and area measures of that region.
He has recorded the various length measures
actually measured by him or by others.
These are summarized in Table 2 and Table 3.
Some of these were used directly as length

" measures while others were used as the base

for area measures. We have not included the
measures, the lengths of which he has calcu-
lated on certain assumptions.

The calculated lengths in col. 6 of Table 2
and Table 3 are worked out on the basis of
lasu, gira and angula worked out in
Table 4,

7
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TABLE 2—VALUES OF GAZ ACTUALLY MEASURED

S Length recorded
No. Place or Town Unit r——-—Ac—~——~.e Feneth Celeulated (cm) Remarks
in cm
@) 2) 3 @ ® ©6) a
(1) Sawantwadi gaz 275 69
.85 o == o
(2) Bombay » 275 6985 } D 3485x20-65.70 0 s
8; X;ngu;lz . » 27-588  70-0735) (2) 3 ‘494 X 20=69 -88 »
! medaba » 27495 70 -485 49 :53 x20=70-76 .
(kinkab manufacturers) 14 i
(5) Cambay 28-5
o . » . 7239 3571 x20=71 42 »
g)) ?{alxll:ll:, Miraj & Tasgaon - 309 78 49 3267 x24=78 41 24 ,,
9 R .. » 3175 8065 4066 x 24=81 32 24
(8) Ratnagiri » 32315 82-08 } .
(9) Dharwad " 3275 83-19 .
(10) Malvan - 32-765 8322 .
11 l\rljxlvan Kusba » 32-815 8335 .
gg ;g::g:;i . 32:830 8339 (1) 3-485%x24=83-64 :
o . 32-875 83-50 (2) 3-494x24=83-86 »
igaum ' 32-875 83-50 ”
(15) Wurad Mubal » 32966 83-73
(16) Nalgund » 33 83:82 J .
(I7) Salses Muhal (1) ‘ .
» 33-566 D . »
(13) - Salseo Muhal (TI) w 33716 33 -é«f oo
gg) gmplgn N » 33716  85.64 , ”
21) angli, Miraj & Tasgaon 338 8585 “
(21) Baji Rao Peshwa » 3386 8600 | 3-571x24=85-T1 (8l No. 21 was said
to be the standard
. : gaz of the Marathas)
2 Sauksi . 33866 8602 | ”
(23) Suvarndurg " 33-866 8602 ”
{24) Malund Myhat . 33916 86-15
(25) Venguria " 33916 g6.15 "’
(26) Haveri

@ 5188x24=38 94

14

Ifromthe data given above under col. @), (4) Cubit (hasta) of
Jervis draws the following conclusions re. 14 tasu or 24 an-

garding the mean length of the gaz. gula = 1954893 in

(1) Gazof 20 tasu = 279271 ip (4966 cm).
(7093 cm)
() Gazof 24 tasu = (335'511225 in) Jervis4 has also recorded the lengths of a
‘14 cm number of kathi or land measuring rods
(3) Gaz of 42 angula = 342106 in which have been actually measured from
(36 -89 cm) physical samples. Table 3 lists these,
8 -
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TABLE 3—LAND MEASURING RODS

Length Recorded

tain fundamental calculations.

Sl P Length Calculated Remarks
No. Place or Town Unit in m (m)
I @ )] @ ) ©) ¢
GUJARAT
(1) Dholka Pargana Guntha/ 94 2-388 (1) 40-81x35/6=2-381 5 hasta (bamboo)
' wasa (2) 47:62 x5=2-381 )
(3) 3176 x75=2-382 5 hasta
(2) Munda » 94 -85 2-409 48-22x5=2-411 5 hasta
(3) Mahtur Pargana . 9635 2 -447-1 48 98 X 5=2-449 5 hgsta (A bamboo)
) Napa " 97 2-464 2449 - (This was used as
‘ the Petlad kutcheri
standard).
(5) Petlad Pargana » 97 2464 2449 5 hasta (A standard)
(6) Umred Kasba »s 97 2-464 | 2449 5 hasta
(7 Kapadwanj v 97 2 '464J 2449 5 hasta
(8) Petlad ’ 97-2 2469 2449 5 hasta (Marked on
a pillar in Petlad)
(9) Mahmoodabad . 98 .15 2-498 50 X 5=2-500 5 hasta (standagd
marked on Kazi’s
house).
MAHARASHTRA
(10) Ratnagiri . 11066 2 -811‘1 48-22%35/6=2813 .5 hasta, 5 mushti
(12) Awachitgad » 1 2819 " .
(13) Suvarndurg - 112 2-845 . 48-79x35/6=2-846 »
(14) Raigad " 112 2845 .
(15) Anjanwel » 11275 2 '864\ (1) 5714 x5=2-857 "
(16) Rajpuri . 11275 2-864 | (2) 48-98x%35/6=2-857 -
(17) Salsette v 1128 2 '865Jk "
(18) Sanskee Prant Kathi » 113 2870 »
(19) Malik Ambar’s or Shiva- ,, 93 .96 ‘2387 (1) 4081 x35/6=2-381 Not mentioned
shahi @) 3:176x75=2-382
(20) Safi Khan's (1664) » 93 .96 2-387) (3) 47-62x5=2"381 »
(21) Vijaydurg » 114 -254 2-902 50 x35/6=2 917 5 hasta, 5 mushti
(Naro Trimbak’s) .
. OTHERS
(22) Jambusar, Amod, Dehej 24525 6229 68 -88 x9=6-199 9 gaz, (gaz=20 tasu)
) for measuring area -
of kumbha.
(23) Broach, Ankleshwar Hansat ,, 896 2276 48 79 x4-2/3=2-277 4 hasta, 4 mushti.
NotE : For explanations of calculated values, see Table 4.
Some Basic Measures Calculated

The kisku of 32 angula (57 14 ¢cm) men-
Before we proceed with the analysis of the tioned in the Arthasastra is an important unit.
data so far presented we may carry out ccr- We found that many South Indian units
could also be derived from the kisky, -
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An important concept in the Western
region is the subdivision of the gaz into tasu
or gira. Normally, 12 or 14 tasu made the
hasta or hat, 20 or 24 tasu or 16 gira made
the gaj. The kathi was five hat for Gujarat
or 5-5/6 hat in Maharashtra i.e., 120 angula
or 140 angula. Tasu usually consisted of
two angula and the gira of three angula
But this was not a very strict practice. Sc;
the kathi is taken often to be 60 tasu or 70
tasu.. ’I:o facilitate analysis, we shall divide
certain important length wnits into 12, 14
16 and 20 parts. Each part we shall’ cali
tasu. We shall then miultiply each tasu by
10, 12, '14, 16, 20, 24, 60 and 70 to obtain the
h.at, ga) and kathi measures. Ceriain ¢cvia-
tions are presented later on.

The length measures taken into account

are :
n
@
€)

@

()

The

Kisku of Arthasast/ra = 57-14 cm.

Hasta of Arthasastra = 5000 cm.

Hasta based on the kamma = 48 -79.

cm (see Part 3 of article on South
Indial),

Hasta = } hasta of 54 angula of
Arthasastra = 96-43 = 4822 cm.
2

Hasta = 4574 cm (derived in Part 3
of article on South India! and from
5714 cm kisku).

results are summarised in Table 4.

TABLE 4—TASU, HASTA, GAT & KA ..:
The Princi e s ’ ’ ' Sl
p:t';m“g“‘m““ﬁ‘;: divided into 12, 14, 16, 20, parts to obtain the tasu in Co'umn 2.  The tasu
plied by 10, 12, 14, 16, 20, 24, 60 and 70 to obtaia the hat, gaj ond

the kathi
sl
No. T;i“ x10  x12.  x14 x16 x20 x24  x6  x7
o cm o cm cm cm em em
1
a @ 6 o o ® O ® O o)
Kisku=5714 cm
1 .
22; 2.32% 4762 5714 6667 7619 9524 11428 2:857 3333
@ 3571 g" 81 4898  57.14 6530 8162 9796  2:449  2:857
@ 2857 2: T 4286 s0.00 574 T2 8572 243 20500
ST 3428 4000 4571 ST-14 6857 1714 2000
® Hasta=50-00 cm
4- i
© 3 i?,'{ 467 5000 5834 6667 8334 10000 2:500 2917
.M 3125 . : A3 in S1, No. (3) above
® 2500 % .33 3750 4395 5000 62:50 7500 1875  2°187
: 3000 3500 4000 5000 6000 1-500 1750
o Hastq=48 79 cm
4066 . _
(10 3485 22.32 4879 5692 6506 8132 9758 2:440 2846
an 3049 3049 4182 4879 5576 6970 8364 2091 2440
12) o e %% e 47 0w T le 208
: 28 3416 3904 4879 5856  1-464 1708
3 : .
£14§ ?313 32 .12 :f 22 5625 6429 8036 9644 2411 2813
' : 33 4822 5510  68-88 8266 2066 2411

10
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)] @ 3 @ ® © 0] @® ® (10
(15) 3014 3014 3617 4220 4822 28 7234 1 809 2-110
16) 2-411 24411 2893 3375 38-58 4822 5786 1-447 1-688

Hasta=4514 ecm
an 3-812 3812 4574 5337 6099 7624  91-48 2287 2668
a8 3267 3267 3920 4574 5221 6534 7841 1960 2287
(19) 2859 - __———Asin Sl No, 4—
0) 2287  22-87 2744 3202 3619 4574 5488 14372 1601
(v3))] 3-176 3176 38-12 " 4447 50-82 6353 7623 1-906 2223

We should wemember that each of the
above hat units could have been used indepen-
dently. Let us take an example. The hat
of 40 cm is 14 tasu of 2857 cm each. The
kathi based on this should be 70 tasu i.e.
2.00 m. Butif the hat s treated as a separate
unit and taken 5-5/6 times, the kathi would
be :

49><_35_= 2 -333 metres.

This kathi is used in explaining the Shani-
war Wada measure in a later section.

Another instance is the hat of 4762 cm
in S1. No. (1) of Table 4. This hat gives 2
kathi of 47:62x5 = 2-381 metres, which
we can use to explain certain kathi measures
analysed by Jervis and recorded here in
Table 3. Again 40-81x35 = 2-38Im.

6

We may also consider the subdivisions of

the tutcha-kol we derived in Part 4 of the

article on South Indial. The tutcha-kol of
83 -86 cm was often divided into 24 parts in
use. We shall call this division a tasu and
obtain various measures based on it as follows:’

Tasu =83 -86
24
= 3-494 cm.
10 tasu = 34-94 cm; 20 tasu = 6988 cm;
12 tasu = 41-93cm; 24 tasu = 83 86 cm;
14 tasu = 4892 cm; 60 tasu = 2097 m;
16 tasu = 5591 cm; 70 tasu = 2°446 m.

|

We shall have occasions to refer to many
of these values later on.

The Dharwar Measures

We may now examine the length units
inscribed in Dharwar temples and forts as
reported by Elliott12, There are five measur-
es which fall into four groups as follows :

Clven Calculated

@ 2300m .. .. = .. = 60x3:812 =228 m (5 hasta)

4x5714 = 2286 m (4 hasta)
, 70x3267 =228Tm  (5-5/6 hasta)
@) 2-365m e = 623812 =2363m (5-1/6 hasta)

4 %5260 = 2:367Tm (4% hasta)

35/6x4066 =232 m (5-5/6 hasta)

G) 3200m .. w e w = 5X2x32:002 =322m (5 hasta)
3208 m o vrwe e 35/6x54.88 =13-202jm (5-5/6 hasta)
@) 3348 m .. .. = 88x3812 =335m (7-1/3 hasta)
35/6x 5714 )= 3-333.m. ; (5-5/6 hasta)

1
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These measures may be derived from the
angula of 3812 cm. But the result does not
always lead to rational explanations. So
other plausible explanations are also given
T.he .hasta of 52-60 cm occurs in Krishnz;.
fhstrlct‘. The hasta of 54 -88 cm is explained
in SL. No. 20, Table 4. Another peculiar
feature is that except for the 2-287 m and
3.-202 metre rods, the use of other measures
either in South India or in Western India
appears rather restricted. The 3202 m
measure or its multiples were in the use in

3y n

The Archives Measures

. We may now examine the infermation
given by the Director of Archives, Maharash
tra.2l Of the three measures, the Saswaé
measure of 3 -183 metres is immediately seen
to be' related with the 3-202 m measur
examined 'c'lbove. The difference of abou:
19 mm in 3200 ie. 11in 160 is not lar e
considering the condition of the inscribsd
measure. It may perhaps be regarded as ap

The measure of 1000 m at Anrapur {
related with the 40 cm hasta derived egrlrie::s
It represents 24 of these hasta and the marks;
at 400 mm and 800 mm are perhaps divisions
of the hat of 40 cm (see SI. No. 4, Table 4)

. The Shaniwar Wada measure is j

ing, It has two peculiarities. One ;ﬁr;s;;
a long megsure of 2-335 m inscribed on jt
and at right angles there is a smaller measure
of 260 mam f.e. 26 ‘0 cm. Now 260x9=2340m
i.e. the longer measure is 9 times the smaller
When we examined the garden land measures:
in Krishna district!, we came across a mea.
sure of 4} cubits or 2-337 m. Now 4} hast-
are equal to 9 vitasti (spans). We may, the :
fore, conclude ‘that the two s are

fore, measu.
identical. The cubit or hagta of Ir(ersisl;::
12

district was worked out on the basis of the
afii of: 26 68 cm to be 51 ‘88 cm, thus giving a
vitasti or span of 259 -4 mm (51 -88)

which is equal to 260 mm, well within the
accuracy of measurement. But an alter-
native explanation can also be given for this
hasta, though it is not as direct as would be

desirable. The angula of 3:1764 cm can-

be derived from the kisku of 57-14 cm.

Proceeding on tasu basis (14 tasu=1 hasta),

the hasta is 14Xx3:1764 = 44-47 cm. To
bring it to the tradition of 5 hasta, 5 mushti,
we may add 1 mushti (6 mushti=1 hasta)
i.e. 4_1‘2_4’{ =7-412 cm. Sc one hasta and one
mushti is 44477 -41==51-88 cm. Taking
this as a new hasta, we get for 44 hasta=
51 -88x9/2=2-335 metres.

There is still another explanation for this
rod, but unrelated with the vitasti, Let us
take the Amrapur hasta of 40 cm and multi-
ply it by 5 hasta and 5 mushti i.e. 40x35/6

=2-333 metres, which is only 2 mm off from .

the measured length.

As a matter of interest it may be recorded
that 51 -88x 5-5/6 =3-026 m. This explains
the kathi measure of 3 -027 m referred to ear-
lier while defining the kathi.

The Jervis Measures

We may now examine the various length
measures recorded by Jervis4. These are
given in Tables 2 and 3, along “Wwith the
possible derivations on the basis of the calcu-
lation made in Table 4.

In Table 2, only three gaj measures do not
seem to be easily explained. These are the
measures of 8064 cm, 82:08 cm and 8827
cm. The explanation for the former two is
based on the fact that 24 tasu of 4066 cm
(derived from the hasta of 4879 cm), give 2
gaz of 8132 cm. The Haveri gaz of 88 27
cm is based on the hasta of 7 yava i.e. 4375

DEVELOPMENT OF LENGTH AND AREA MEASURES IN WESTERN INDIA : PART 1

cm instead of 42 -86 cm; the latter was used
for deriving the gaz of 85 -71 cm. The former
is 87 -50 cm. Alternatively, it could be based
on the hasta of 51-88 cm. ie. EI_M

14
=88 94 cm.

Among the land measuring rods, record-
ed by Jervisé we notice two main groups,
one of 2-464 m in Gujarat area and the
second of 2-864 m in Maharashtra. We
have assumed that both these had perhaps 2
common base, the one being longer than the
other because one was 5 hat long and the
other 5-5/6 hat long. In the process of deri-
vation a difference of 15 mm is noticeable in
the Gujarat measure and 7 mm in the Maha-
rashtra measure from the recorded values.
These differences are somewhat minor as they
are of the order of 10 in 2,500 i.e. 1 in 250.

Another strange fact should be noted-
The mieasures inscribed in the Shaniwar Wada
and other places do not find a place in Jervis’
measurements. It is likely that the measur-
es examined by Jervis were fabricated only
about 10 to 20 years before their scrutiny i.€.s

say around 1800-1820. He did not obtain -

any samples of measures going back 70-80
years nor did he perhaps have the knowledge
of the inscribed measures. :

Having considered the various commercial
and land length measures, we shall take up
the examination of the length and area measur-
es used in Maharashtra in Part 2 and Gujarat
in Part 3.
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Newton : Unit in Science
and Engineering

P. VENKATRAMAIAH P

Professor and Head of Physics Department,
Govt. College, of Engineering,

Kakinada.

THE newton has now been prescribed as a

unit of force for international use. In this
article the importance of newton in relation
to older units is brought out.

Newton as a unit has unparalleled impor-
tance in the metric system of units. It is like
a string passing through all the beads of a
chain. It influences almost all the units of
the physical quantities in mechanics and elec-
tromagnetism.

Newton is the unit of force in the Inter-
national system of units (SI). The name
newton was suggested for the first time by
Prof. David Robertson in 1904 to comme-
morate the great scientist, Sir Issac Newton
(1642-1727), and the suggestion was finally

~accepted in 1950.

Definition

A newton is that force, which when appli-
ed to a body having a mass of 1 kilogram,
gives it an acceleration of 1 metre per .second
per second.

The letter symbol for newton is ‘N’

Newton and Force

From Newton’s second law of motion we
get :

Force = mass X acceleration,

The unit of force in the International system
of units (SI) is derived from this equation :

Unit of force = 1kg X 1 m/s2 =1 kg.m/s2

This unit of force is called newton.

IN = 1kgm/s?

= 1000 g X 100 cm/s?

= 105 g -cm/s2
= 105 dynes
F =mxXxg
1 kilogram force = 1 kilogram x 9 -81 m/s2

981 kg. m/s2
9-81 newtons
(9 -80665 N exactly).

(Kilopond)

T

The relation between the various units of force
is given in Table 1. .

TABLE 1
UNITS OF FORCE—CONVERSION
" Force ’ Dyne kgf Newton Pound Poundal
tdyne .. .. .. 1 1020106  10-5 2:248%10-6  7-233 X105
1 kilogram force .. .. 9:807x105 I 9807 2205 7093
1 Newton .. .. .. 105 01020 1 02248 7233
1Pound .. .. .. 4:448%x105 04536 4448 1 3217
1Poundal .. .. .. 1-383x104 1:410X102 (-1383 3-108x102 1
15




Thus, we fing the relation between the

mechanical and electri
v ectrical the
newton. al energy based on

In . .
ewton-megre - - | volt. ampere. second

I N.m = 1V.As
4 U TABLE 2
NITS OF
T PRESSURE CONVE
R
Pl’essure e —— e SION
atm TPt
Inch of
T ———— water cm. Hg, N/m2 Ib/n2
1 atmosphere
| ——— _
1 inch of 406 -8 % T
s water (a) 24581023 . 4 ol 1013 x 105 1470
mer :
1 newto cury (a) 1-316% 10-2 5353 1 868 249 -1 003613
N per metre—2 ) :
1 pound per inch2 2869105 0004105 7501 x 104 s 0:1924
@ Undor standarg 6:805x102 7.6 5171 B 1450 x 10-4
Standard gravitat ) 6-
Lem of water 98‘1. S;ma; acceleration ang temperature of 4o'c 895x103 |
Iftof water = §, 43 Lbr/lf]‘t for water, 0°C for mercury
Newton and Preggyre —
—_—

Newton and Work or Energy
The unit of wor

ork — .
1joule Force x distance

= 1 newtgp
X 1
= IN.m metre

= 1 voltx coulomp,

= lvoltx1a
= 1vV.Ag PereXlsecong

16

andJc‘);g:tls used as the unit for thermal energy
nd -secox.ld for magnetic energy. We
1 I\;: followmg relation to hold good :
(Mech eal) (o VAS =1 Ws =17
anical) (Electrica]) (Magnetic) (Thermal)

tateT:]he deﬁnitio.ns of ampere and volt facili-
e formation of this relation.

Newton and Power

per ?’;‘;COfdpower Is 1 newton-metre (Joule)
watt. Th ond (N.m/s or J/s.) This is called

att. 1hus we find that newton enters into
the definition of the unit of power.

Newton and Some Other Mechanical Quantities

Stress is expressed in newtons per square
metre (N/m2). Elastic modulus is expressed
In newtons per square metre (N/m2). Surface
tension is €xpressed in newtons per metre:
(N/m?)
Gravitational constant (G)=6-670 x 10-11

N.m?/kg?

NEWTON : UNIT IN SCIENCE AND ENGINEERING

Newton and Electric Charges

Coulomb’s law of force between two
point charges is given by F = Kq,qo.

r2

where K is a proportionality constant whose
magnitude depends on the units in which the
forco, charge and distance are expressed.
From this equation Coulomb is defined as that
point charge, which repels an equal charge of
the same sign with a force of 9 x 109 ngwtons
when the charges are one metre apart in

vacuum.

. N m?
oo K=9x109 <

This odd value comes out because of the
International system of units.

. 1 q: 92
In the RMKS units, F= dreo 5
‘ o N.m2
such that E—EB“K_9 X 10 o3
go= 1 &
T4rx9%x109 N.m2
885 102 -
- X N.m2

It may be noted that, in the e.s.u. system, one
stat-coulomb is defined asthat charge which
repels an equal charge of the same sign with a
force of one dyne, when the charges are
separated by one centimetre in vacuum.
Therefore, Coulomb’s law is of the simple
form :
_ 9'q?

2

Newton and the electric Field
Electric fleld or intensity at any point is

measured as the force experienced per unit

charge placed at that point :

In the International system of units, since
force is expressed in newtons, and charge is
Coulombs, the unit of electric intensity will
be one newton per coulomb.

Electric field strength or intensity of field

. in any direction is also defined as the potential
.gradient in that direction,

___dv
E= & )

Therefore, the unit of electric field will be one
volt per metre.

From (1) and (2) :

1 newton per coulomb=1 volt per metre.
Both these are equivalent units of electric
field. '

Newton and Capacitance

Newton enters into the units of capa-
citance, For example, in the RMKS
system, the capacitance of a parallel plate

capacitor is given by:
C=¢g0 A/d
In the RMKS system, permittivity of free
space ;
g0=8-85 x10-12 (C2/N, m?
Thus in the units of €0 we find newton.
SC=885%x10-2 C2 m2

N2 X m
=8 -85x 10~12 C?/N.m.
But =2 - C__

U Newton metre  Joule Joule/C —
Vol =farad, |
Thus, we find that: C2

Nm =Farad.
.m,

Hence, capacitance is expressed in farads.
Even though capacitance is expressed in
farads it has newton also in its units.

Newton and Ampere

The definition of ampere changes in the
International system because newton is chosen
as the unit of force.

Ampere is that constant current, which
flowing in two parallel straight conductors
of infinite length, of negligible circular cross
section and placed at a distance of one metre -
from each other in vacuum produces a force
of 2 10-7 newtons per metre length between

the conductors.

4
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How the value of this f

a ‘ orce works out tg
gx 10-7 newtons will be seen from the follow-
Ing calculations,

. I\n RMKS  system in which po=4,
> 107 hem_'y/metre, the force betw

parallel conductors i given by: cen two
F= _HLL
2wnR
Now = po=4 1 x 10 henry/metre,

. But henry/metre= _\_webi‘
_ : ampere, metre
.- Volt. second
ampere. metre
— Vvoit. _second. ampere
(wipere)2. metre,

= Wt coulomb Joul
L. . )2 metre= arfl/::gg
__ newi .
T ambvere.
H=po=4rx 107 newton/ampere?
Ii=l,=1 ampere, l==1 metre R=]
metre substituting these values: o
F=dny 10~7 n « JAX1Ax1m
Al 2xxTm

=2x10~7 1.2Wton

It will be literesy
ampere is expres,_ ' j
newton i. e, ip princi
established with the p
a spring balance,

Newton and Magnetic Induction

Just as the vect i
. . Or Quantity E \
Intensity character; y = the

the me.xgnetic induction, which is;

%llxlanuty, characterizeg the mag.;iic field

© magnitude of magnetic iq. .. .
1nit gnetic { §

any point jg defined g5: iuction B a

B= L
qvsingy
wher(? qis the magnitude
velocity, ¢ the angle betw,
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Ng to iote that the

P2 the amp:re can be
elp of a metre stizk

electric

€en v and the direg.

; law of force between
I terms of metre and given by:

and  where K i

and m; are expressed in webers, r in metres
and K=

of the charge, v itg as
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tiox_l of the magnetic field and F the force
acting on a moving charge at the point.

When F is expressed in newtons, q in
co'ulombs and v in metres per second, B is
said to be in ‘webers per square metre.
Thus, one ‘weber per square metre’ is the
magnetic induction of a magnetic field in
which one coulomb of charge, moving with a
component of velocity perpendicular to the
field (v sin &) equal to one metre per second,

1s acted on by a force of one newton.
Hence, 1 weber/metre2 =

1-newton

coulomb X metre per second ,

=104 gauss.
In Internationa] system of units, magnetic

inductance ig denoted by the unit Tesla,
symbol T,

Newton and Magnetic Pole

- Though the method of radial field due to

isolated magnetic poles is to b '
_ replaced in
the RMKS system m o

field of
still the

for a concrete understanding of the subject.

m by the uniform magnetic
a solenoid for the study of magnetism,
concept of a magnetic pole is useful

In the RMKS unit system, Coulomb’s
two magnetic poles is

F=k my mz/l'2
$ @ constant of proportionality m;,

dmpo— “here po is the perme-

268 an electri; field, B, ability of free space and po—4nx10~7
‘0avector newton/ampere2, It was already shown that

newton henry
- ampere2” metre
« F— m;my
o 6nZx 072 10712 newtons
From this equation weber can be defined
that pole which repels an equal pole of the

same sign with a force of 1/16n2x 107

NEWTON: UNIT IN SCIENCE AND ENGINEERING

newtons when the charges are one metre apart
in vacuum.  This odd value of 1/16n2x 107
getting into this equation is due to the value
given to po in the RMKS units.

It may be noted that in e.m.v. system, one
unit charge is defined as that charge Whl.Ch
repels an equal charge of the same sign with
a force of one dyne when the charges are
separated by one centimetre in vacuum.
Coulomb’s law is of a simple form:

m; m
=it
Newton and the Engineer

The engineer is accumstoed to use tl%e
length, force and time (L.F.T.) as the basic
quantities. Thus his system has been the
metre, kilogram-force and second system
(m. kgf. s). In this system force is used t_O
find the mass mass="force/gravity. Thus his
unit of mass is obtained by dividing one
Kilogram-force by g, the acceleration due to
gravity.

kef kgf. s*

cunit of mass=—l—n~/§—»=_ =

The engineer is, therefore, familiar with

" kilogram as a force and not as a mass. This

makes it difficult for him to adjust his mind
to the International system which is now uni-
versally adopted both for science and techno-
logy. To accustom him to the new units a
few conversions are given below as examples.

Force : IN=1/9 -80665 kgf.=1/9 -81 kgf
1kgf=9 80665 N=9 81 N

It should be clearly understood from this thgt

the number of kilogram-force should be multi-

plied by the rounded value of 9 81 to give the
number of newtons and the number of newtons

should be divided by 9 -81 to give the number
of kilogtam-force.

Work : 13 =1Nm=1/9-81 kgf. m
1kgf. m=9 81 N. m=981J

Pressure : T R—

1 1\{ m_ kgf.m

Poywer: lW—“—b"S T EEIN
1 kgf-m:,}l'?,‘?&"i; ?.?.J.=9 81W
S

N 1/9 81 kgf.
R 2

1 kgf/m2=9-81 N/m?

. Similarly, conversions of other quantities

can be obtained.

Newton and the Physicist

It is easy for the physicist to use newton in
allquantities and equations, because newton=
105 dynes and because he is already familiar
with dyne as the unit of force. Further, he is
accustomed to the unit system of which length,
mass and time are the basic quantities. The
International System of units also uses length,
mass and time (metre, kilogram and second)
as the basic quantities. Therefore, no change
in his knowledge of the system is necessary for

" him to adapt himself to newton.

Necessity of Newton

Whether easy or not, it has become inevit-
able for both the scientist and the engineer |
to use newton as the unit of force hereafter
as it has been prescribed in the Internatonal
system of units.
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Adjustment of Sensitivity of -a Knife-edge
Balance ' | .

S
P. C. JAIN

Standards Division,
National Physical Laboratory,

New Delhi
e e oht
du: is de- m=-sensitivity weigh
itivity of a knife-edge balance 1s 1= e beam
Iéﬁe}?;‘: ‘E;Znober of ways. Some of _thes.e \EV —leng: gi i;rensbzam
definitions are not quite complete. In scienti- =ma

] . 5 .

i i from the cen-
§ . it a=perpendicular distance from the ce
in mass which produces it v to the line joining
gl:nZ?c;z?a&};inc)g: the moments of forces acting g;l ellclltlilflinei?egidg:s
. ; n . .
on the beam l.e qu'to the following expressio P=mass of pan--suspension
for the sensxt;VItY- : Q=load on pans o
i 1 These symbols are illustrated in Fig. 1.
§= — 1~ = Whi22 P1Q)

Fig. 1—Sensitivity Iustrated

Assumptions Made ) .
Where: This expression is based on the following
S=Sensitivity _ assumptions: -
i==angle of inclination of beam to the (1) The knife-edges are perfectly sharp, hori-
horizontal ' : zontal and parallel to each other.
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(2) The effective lengths of the arms of the beam
are equal.

(3) The masses of the pans with their suspension
stirrups  are equal.

From this expression, we can easily infer
the conditions for improving the sensitivity.
We find that sensitivity can be improved:

(1) by increasing T, 7. e., by taking a longer
beam, '

(03] l;z aiicreasmg ‘W’, i, e, by taking a lighter

(3) by reducing ‘h’. This adjustment can be
done by a ‘sensitivity nut’ or ‘gravity bob®
usually attached on a separate rod moume&
above. or behind the beam. This bob is
sometimes replaced or supplemented by a
mall weight sliding on the pointer, This
adjustn‘ient must not be carried too far
otherwise the balance will become unstable,

(4) by geducing ‘a’, 1. e., by shifting the centrai
knife-edge vertically downward, if it js
above the end knife-edges,

Improving Sensitivity

The adjustment of ‘g’ plays an important

rolein §he performance of 3 balance, hence we
shall discuss it in greater detail, '

VOL. 8, MAY 1965

If the three knife-edges are in one plane,
i.e., a=0, then from the above expression for
sensitivity we find:

1
TWh
or in other words, ‘S’ is independent of the
load ‘Q’ on the pans, If such a condition is

achieved, then the sensitivity values at all the
loads will be the same.

S=

Sensitivity can also be improved by placing
the central knife-edge very slightly lower
than the end knife-edges so that ‘a’ is negative.
From the expression for sensitivity we can
easily see that if ‘a’ is negative, we obtain
increased values of ‘S’ when ‘Q’ is increased.
On the other hand, ‘S’ decreases . with ‘Q’ ,
when ‘a’ is positive. ‘

Examples

We shall now take a few concrete examples
and suggest the necessary adjustments to be
carried out in each case.

SENSITIVITYE - =
RECIPROCAL 11 - S
N fo :
m_g/o.fw.smﬂg N
8 o =
2 e B ' /
ERO HALF FuLt
S ¥ig. 2—Variation of Sensitivity-Reciprocal with Load.
o mass/g;;:t;tci? we nsually find out ‘sensitivitY-reciprocal’, which is the inverse-ratio of s=nsitivity . e, "ha,ngd
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n. This is more coavanient for co

nverting deflections to weights.

ADJUSTMENT OF SENSITIVITY OF A KNIFE-EDGE BALANCE

Let the values of sensitivity reciprocal.
obtained at different loads on four 5 kg

. Inspector’s balances be as follows:

-

Load .  Sensitivity-Reciprocal in mg/division

I I 114 v
Zero - 10 10 10 10
Half 10 9 11 8
Full 10 8 12 10

¥

On plotting the sensitivity—reciprocal
values against load, the curves shown in Fig. 2
are obtained.

We see that curves I, II and III are
straight lines indicating rigid beams. Curve
IV is not a straight line, which indicates an
clastic de‘ormation of the beam and knife-
edges (ue to increasing load.

Now we shall discuss each case individual-

ly.
Case I,

Here sensitivity—reciprocal values remain
constant at all loads. The three knife-
edges are in one plane and the beam does not
flex with load. This is an ideal condition and
no adjustment is required. If the sensitivity
—reciprocal values are slightly different
from the required values but same at all the
loads, then by means of the gravity bob it
can be adjusted.

Case II

Here sensitivity-reciprocal values are
decreasing with increasing load.  This
indicates that central knife-edge is too low,
hence it should be moved up so as to be in
the plane of end knife-edges.

Case III .

Here sensitivity-reciprocal values are
iacreasing with incréasing load. This indi-
cates that central knife-edge is too high, hence
it should be moved down so as to be in the
plane,of end knife-edges.

Case IV ‘

In this case the beam flexes under load
and central knife-edge is slightly below the
end knife-edges at zero and half-loads, but at
full loads all the three knife-edges are in one
plane.

Case [ is not fully realised in practice owing
to the bending of the beam under load. Hence
the best compromise is. to place the central
knife-edge, so much below the end knife-
edges that at full load all the three knife-
edges are coplanar. This can be done
according to the formula:

a=—x(l+—g)
where ‘x’ is the increase in. ‘a’ at full load.
Minus sign(—) indicates that central knife-
edges is below the end knife-edges.

Finally, we would like to warn that except
for the adjustment by means of gravity bob
all the above-mentioned adjustments should
be carried out by an expert.

The author is grateful to Shri Prem Prakash,
Assistant Director, for suggesting modifi-
cations and to the Director for permitting its
publication. :

REFERENCE

(1) N.P. L. Notes on Applied Science No. 7 —Balances,
Weights and Precise Laboratory Weighing,

Continued from p 27

The yearly subscription is DM 34 or US $
850. The journal is obtainable from Lange
& Springer, Wissenschaftliche Buchhand-
lung, I Berlin 31 (Wilmersdorf), Heidel-
berger Platz 3.

The journal is very well produced and
printed on A-4 size glazed paper. It is
strongly recommended for all scientific la-
boratories, Weights and Measures Organisa-
tions, technical colleges and industry for
their information and use.
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Progress of Madras Weights and Measurés

Department The Government of Madras has
published the Administrative Report of the
Weights and Measures Department for the
year 1963-64.

The Madras Weights and Measures
(Enforcement) Act was passed in September
1958. 1In 1959, a separate Department was
formed under the direct administrative con-

trol of the Government in the Industries,

Labour and Co-ordination Department and
~ a full time Controller in the senior time-scale
of 1. A. S. was appointed as its head. Since
then, the Organisation had expanded and had
under it in March 1964, 8 Assistant Control-
lers and 54 Inspectors of Weights and
Measures.

During the year, the census of trading
establishments in the State was completed,
The total establishments numbered 1,79,762.

During the year the work of verification
and stamping of weights and measures was
carried out vigorously, The particulars of
this work for the last two years ave given
below :

1962-63 1963-64

Weights 1,274,728 771,371
" Capacity measures .. 671,342 1,379,509

Length measures .. 19,759 27,496

Beam scales .. .. 84458 185,023

Platform scales and other

weighing instruments 8,755 13,468

Petrol pumps and other

measuring instruments 1,649 2,076
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The fall in verification and stamping of
weights is due to the fact that the demand for
weights had receded as all the traders have
switched over to the new system already.

During the year 206,495 pieces of weights,
measures etc. were seized from 70,601 traders.
The number of pieces seized during the year
1962-63 was 175,560. A total of 539 manu-
facturers and 1,104 dealers in weights and
measures etc. were licenced.

The Department earned a revenue of Rs.
8,31,048 -28 from verification and stamping
fees, licensing fees etc. This compares with
an overall expenditure of Rs. 7,07,27674
on the Department,

The “Receipts” and “Charges” for the last
three years are given below :

it

Year Chasges  Deficit or Surpls
» o @
Rs. P Rs. P.

196162 3,11,500-85 6,18964-32 (—) 3,07,863:47
1962-63 7,77,967-68 8,96,594:77 (—) 1,18,627-09

1963-64 8,31,048-28 7,07276-74 (+) 1,23,771-54

The Department is becoming self-support-
ing.

The metric system of weights and measures
has been introduced in the State without
undue recourse to the panel provisions of the

Act. There are, however, always certain
persons who continue to contravene the Law.
Such traders had to be prosecuted. During
the year only three prosecutions were lodged.

From the report, it appears that Madras
has made considerable progress in making
the Department self-supporting. In fact,
they earned about Rs. 125 (lakh) more
than what they spent on themselves. T his is
a creditable performance. It is tg be hoped
that in the future the progress will not only
be maintained but taken many steps further.

Use of Non-standard. Weighing Instruments

Recently a judgement was. passed in the
court of the Sub-Divisional Magistrate of
Tiruppur, Madras in a case regarding the
use of non-standard weighing instruments.

The accused was a dealer in cotton seeds
and had taken a ginning factory on lease.
The Inspector of Weights and Measures of
the area found that the servants of the accused
were using unstamped round beamscales
with gunny pans and ropes, under the direc-
tion of the accused who was sitting nearby.
The balances and the gunny pans were used
for weighing cotton seeds for sale. The
accused was, therefore, prosecuted for using
in his business transactions an unstamped
and non-standard round beamscale and ropes
instead of chains and thereby contra-
vening Section 9(i) and 11 of the Madras
Weights and Measures (Enforcement) Act,
1958 and committing an offence punishable
under section 28 of the Act.

The accused pleaded that he was not
guilty, He claimed that although the non-
standard balances and pans were in his
possession, he was keeping these only to

NEWS & VIEWS

satisfy his customers who were accustomed
to the old weights and measures.

This defence was not accepted on the ground
that the (Enforcement) Act had come into
force in 1958. The plea of the accused was,
therefore, belated. It had been established
that the accused -had used non-standard
balance which was not stamped and was
not in accordance with the provisions of the
Weights and Measures (Enforcement) Act
and the Rules thereunder.

The Magistrate found the accused guilty
of the oﬂ'ence of usmg non~stampcd welghts

the following simple me‘thad Tor caaveztiﬁg
body temperature RV

98 -6° is equal to 37-0°C. For higher and
lower temperatures, convert every 0°2°F=
0-1° while for more accurate calculation, con-
vert 0 -9°F to 0 -5°C. Thus, if the temperature
is 40-0°C, it will be 3 °C above the normal
or 5-4°F above 98-6°F, i.e., it would be
104 -0°F, If the approximate method is
used, viz., 0-2°F is equal to 0-1°C, then the
temperature comes out as 104 ‘6°F. For all
practical purposes, the half degree difference
in the approximation is not of amy conse-
quence clinically.
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Book Review

METROLOGIA—International Journal of Scientific -

Metrology, Vol. 1, No. 1, January 1965, Published
under the auspices of the International Commiittee of
g::;ﬁgts Fé’gu tzlg;fures, Editor—L.E. Howlett,
a5 3| times a year,by Springer-Vy
Berlin, Heidelberg, New York. " & oo criad,

The appearance of a new journal on weights
and.measures or metrology is a happy oc-
cassion. But when the journal happens
to be published under the auspices of the
International Committee of Weights and
Measures, it becomes an important event of
outstanding international importance in the
field of science. This is exactly what has
pappened with the publication of the first
Issue, January 1965, of the new journal
Metrologia subtitled International Journal of
Scientific Metrology. The journal would be

published as a quarterly i.e., four times ina
year.

The object of the journal is to bring to-
gether in one place for convenience and acces-
sibility, articles dealing with fundamenta]
metrology. At present such articles are
published in innumerable journals in many
countries and in various languages. The
intention, as stated in the Editorial, is to
publish articles, reporting the results of origi-
pal researches that contribute to our progress
In making fundamental scientific measure.
ments. The Editorial briefly sums the policy
of the journal as follows :

‘Cgrrently this will comprise any work
contributing to the improvement of accuracy
and precision in measuring length, mass,

26

time, electric current, temperature, luminance
and ionizing radiations, and the accurate
determination of physical constants involved
in such measurements. Articles pertaining
to a large number of different areas of physics
will appear together but they will be unified
by the fact that they will all be directed
towards making the bases of measurement
more accurate, reproducible and, if possible,
more philosophically attractive. The subject
spectrum  will include interference, astro-
nomy, photometry, gas thermometry, pyro-
metry, thermodynamics, radionuclides, neu-
trons, x-rays, and many other areas of pysics,
as well as such physical constants as the gryro-
magnetic ratio of the proton, the accelera-
tion due to gravity, the velocity of light,

etc. Although principal emphasis will be

placed on fundamental measurements, re-
ports of experiments or techniques of parti-
cular originality and importance in the area
of secondary measurement will be accepted,

and certain secondary areas of measurement’

such as high frequency electrical measure-
ment-where there are substantial difficulties
in the way of attaining high accuracy, preci-
sion and international uniformity-will be
of particular interest’,

It is also intended to publish review articles

in the same ficlds so that the specialists as -

well as the non-specialists may get a rapid
survey of progress of fundamental metrology.

The journal will regularly devote -space

to report the activities and decisions of the

BOOK REVIEW

General Conference of Weights and Measures,
the International Committee of Weights
and Measures and its Bureau at Sevres,
France.

The contents list of the first issue is
impressive as can be seen from the titles
quoted below :

L. E. Howlett The Role and Policy
of Metrologia

Zum Geleit

A Determination of
the Ampere

The Atomic Hydro-
gen Maser

Scientific Metrology
on the Internation-
al Plane and the
Bureau  Intern-
tional des Poids
et Mesures

The Twelfth General
Conference of
Weights and Mea-
sures.

R. Vieweg
P. Vigoureux

N. F. Ramsey

J. Terrien

H. Moreau

The articles on the determination of the
ampere and the atomic hydrogen maser will
be of considerable interest to the specialists.
The article by J. Terrien, Director, Bureau
International des Poids et Mesures, Sevre,
reviews the work done by the International
body since its inception. It is a mine of in-
formation which brings together in one article
the history of the work doneé since the
establishment of the ‘Convention du Meire’
signed on 20 May 1875, This article
will be of general interest to all who are
concerned with weights and measures which
means a very large number of readers.
The article by H. Moreau reviews the recom-
mendations made by the General Conference
of Weights and Measures in October 1?64.
This article is also of general interest besides

being of immediate use to the specialist. The
first issue which runs to 29 pages is thus full
of extremely informative articles whicl} can
be read with advantage by the specialists
and non-specialists.

Among the atticles to be published i_n fmu_re
issues, the following have been mentxoned in
the prospectus :

J. de Boer .. The Intfrnational
Temperature Scale.

J. A. Hall, N.P.L.  Radiation (Scale of
Temperature  from
200°C to 1063°C.

H. Moser, P.T.B.  Gas Thermometry.

W. K. Clotheir, N.

S.L. Australia A Calculable Stan-

dard of Capacitance.

A.H. Cook, N.P.L. The Absolute Deter-
mination of the
Acceleration Due to
Gravity.

A. P, Baerg, N.R.C. Standardization  of
Canada Radion Nuclides.

Calorimetry and
Photometry.

P. Carre, BIPM .. Photoelectric Inter-
ferometric Com-
parators.

P. Carre, BIPM .. Geodetic Measure-
ment,

5. Terrien, BIPM.. The Index of Re-
: fraction of Air.

W. S. Stiles

.. Diffraction as a Mea-

G, Lansraux
surement Tool.

Caesium ‘as a Frequency and Time
* Standard.

' (National Bureau of Standards, Washing-
ton, USA).

27



METRIC MEASURES, VOL. 8, MAY 1965

(Indian Standards which have a particular bearin
on the change-over to the metric system are indicated
here. Copies would be available from the Indian
Standards Institution, Manak Bhavan, 9, Bahadur
Shah Zafar Marg, New Delhi or their Branch Offices
at Bombay, Calcutta, Kanpur, and Madras).

Handbook For Structural Engineers S
: gil tructural Steel

Indian Standards Institution has published
first revision of ISI Handbook for Structural
Engineers—Structural Steel Sections, The
Handbook, which gives properties of stryc-
tural steel sections, was first issued in 1959
and has been prepared with the objects of
red.ucing the work involved in design compu-
* tations, and to facilitate the use of the Indian
Standard Code of Practice for use of Struc-
tural Steel in General Building Constructiop
(IS:800—1962). The matter contained in the
Handbook has been arranged from the point

of view of maximum convenience in using it
in the design office.

In view of the great importance of stee] as
a basic raw material for industrialisation,
efforts have been made not only to increase
the production capacity of steel in the
country but also to conserve the available
resources and to economise on the use
of steel. Therefore, at the request of
the Planning Commission, the Indian Stan-
dards Institution had taken up in 1953 a Stee]
Economy Project under which a series of
Indian Standards Specifications and codes
of practice in the field of steel Produc.
tion and utilization have been prepared,
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In addition, a number of design handbooks
showing typical designs of different types of
structurers are being made available in order
to reduce the work involved in design
computation,
: Price : Ry, 12.50

A-Twill Jute Bags

The Indian Standards Institution has pub-

- lished a revised edition of the Indian Stan-

dard  Specification for A-Twill Jute Bags
(IS:1943—1964). which prescribes the con-
structional details and other particulars of
A-Twill Jute Bags of dimensions 112x67.5
cm (or 44X 26} in).

A-Twill jute bags are primarily used for
packing sugar; and this standard, which was

first published in 1961, has been revised in.

order to bring it in line with other standards
on jute bags. This specification is also
intended to serve the purpose of quality con-
trol and pre-shipment inspection of A-Twill
jute bags,

Price : Rs. 2.50

General Purpose Glass Thermometers

To meet the requirements for general
purpose liquid-in-glass thermometers that are
commonly used in educational institutions
and in laboratories and many industrial
applications where a high order of accuracy
is not required, Indian Standards Inistitution
has published Indian Standard Specification
for General Purpose Glass Thermometers

' STANDARDS NEWS

(IS:2480—1964). This standard prescribes

-the requirements for general purpose liquid-

in-glass Thermometers graduated according
to the Celsius (Centrigrade) scale; and the
thermometers with least count of 0.5°, 1° and
2°C, which are used in large quantities, in the
ranges that are quite popular are covered in
this standard. It is hoped that this standard
would assist manufacture of such thermo-
meters with reasonable accuracy and at a
reasonable price.

Another standard giving a rationalized
range of thermometers for use in research
and testing laboratories, where a higher degree
of precision is required, is under prepara-
tion.

Price : Rs. 2.00
Guide for the Selection of Fits

Indian Standards Institution has published .

Indian Standard Guide for the Selection of
Fits (IS:2709—1964), which gives recommen-
dations for the selection of fits in the
engineering problems concerned with the
mating of a shaft and a hole, and these re-
commendations are also applicable to non-
cylindrical fits. In addition, the Guide gives,
in the form of illustrative examples, the re-

presentative usage of various classes and
grades of fit.

Two Indian Standards on the subject have
already been published, namely, IS:919-—1963
Indian Standard Recommendations for
Limits and Fits for Engineering (Revised)
and IS:2101—1962 Recommendations for
Limits and Fits for Sizes above 500 mm Up
to 3150 mm. These standards make possible
innumerable fits ranging from extreme inter-
ference to those of from extreme clearance by
a proper selection of the fundamental
tolerances and fundamental deviations.

The new Indian Standard Guide for Selec-
tion of Fits, has, however, been published to

provide a convenient and comprehensive
guide for the selection of suitgble ﬁt‘s for
particular types of application in engincet-
ing, with a view to facilitating th.e probl'ems
of design engineers dealing with various
aspects of designs on widely different types
of work. The standard lists the various types
of fits, namely, clearance fits, transitior} fits
and interference fits, together with the 1u}1s-
trations form actual practice of assemblies.
Also, the correlation between the commonly
used terminology of the various types of ﬁts
such as ‘loose running fit’, ‘medium keying
fit’, “force fit’ and the classes indicated'in the
latest system of symbols specified in t}}e
Indian Standards on .fits have been listed in
the standard which should be of particular
utility to those who are not very convers.ant
with the metric and continental practices
in this regard. ‘ !

While preparing this Indian Standard, the
relevant standards of industrially advancgd
countries have been consulted, and in this
Guide both the systems of hole basis and the
shaft basis have been recommended for use.
Continued use of this Guide will result in
minimising the number of gauges and t9ols .
in engineering production and 1nspe_ctlon;
and this Standard Guide for the Selection of
Fits will, it is hoped, satisfy the need for
Indian industry, particularly in its present
stage of development. price : Re. 700
Dimensions for Taper Handles for Machine Tools

The Indian Standards Institution has pub-
lished Indian Standards Dimensions for Taper
Handles for Machine Tools (IS:2890—1964),
which specifies material and dimensions for
taper handles used 6n machine tools.

This is one of a series of Indian Standards .
being prepared by ISI on the control
elements used on machine tools and the
work has been undertaken to preventan
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unnccessarily large varicty of shapes and
dimensions of these elements being used as

well as to obtain interchangeability of these
elements,

) Price : Rs, 1.00
Stuice Valves for Water Works Purposes

The Indian Standard Specification for
Sluice Valves for Water Works Purposes
(I8:2906), published recently, covers require-
ments for non-rising or rising and inside of
outside screw spindle type sluice valves
from 350 to 1 200 mm size used for water
works purposes with double flanged ends for
connections, The standard specifies three
classes of sluice valves and the choice of any
one class may be made with due regard
to the nature of work, anticipated  working
pressure and other local conditions, Tt
recommends use of spindles of rising type
with stationary handwheels as they are con-
venient to operate and superior in construction
compared to those in which handwheel also
rises with the spindle.

~

Price : Rs. 4.00

Tapus for Use in Measurement of Oil Quantities

The Indian Standards Institution has pre-
pared a draft Indian Standard Specification
for Tapes for Use in Measurement of Qil
Quantities Doc: EDC 41 (524). This draft
standard lays down the requirements for
tapes with the dip weight attached to its end,

for use in gauging petroleum, petroleum
products and other liquids.

The draft standard will be circulated for
eliciting technical comments. ’

Milking Paﬂ§ & Milk Cooling Tanks
The Indian Standards Institution has pre-

pared the following two draft Indian Stand-
ards

(?) Draft Revision of J$:1792—1961 Al-

minium Milking Pails (Hooded Type)
[Doc : AFDC 12 (378) R}

(@) Farm Milk Cooling Tanks [Doc :
AFDC 12 (420),.

The draft revision of I8:1792 —1961 has
been necessitated as after practical trials it
was found that the pails according to the
standard were defective in some respects. In
the draft revision the pail of 5 litre capacity
has also been included in additi
of 10-, 15- and 20- titre capacity.

The farm milk cooling tank is intended for
use at a milk collecting and chilling centre to
collect and store raw milk at a temperature
which will ensure that milk reaches the pas-
teurizing plant without any deterioration.
The draft standard lays down requirements
of material, construction and performance

for these types of tanks of capacities varying
from 500 litres to 2 000 litres.

These draft specifications would be- issued

in wide circulation for eliciting technical
comments.

{

on to paily .

OBITUARY

Shgi V. N. Singh was one of the seniormost Controllers
of Weights and Measures in India, He was respected and
liked by his colleagues both in the State and outs'de.

€ was Ass

H istant Director of Agriculture fr
held thgpost ot o T griculture from 1937 to 1952. Fro

ot of Weight d M
of Weights and Meagprne eights an gasures and from 1959

m 1952 to 1959 he
that of Cont.oller

_ He served with distinction_o_n many technical and administrative Committees connected
with legal metrology and patticipated actively in the periodic Conferences of Controllers
of Weights and Meas

) Measures, He made outstanding contribution to the successful implemen-
tation of the metric reform in the country, ’

H_is.sudd'en death has created a void inthe growing field of Weights and Measures
Administration in India. ‘

We extend our profound sympathies to the bereaved family.

-

—Editor
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Its Contributions are :

* Scientific quality control

*

Uniform quality of products

Increase in productivity

»

*

Reduction in rejection and waste

»

Consumer confidence and goodwill

»

Competitive marketing position

. ‘

* Increase in sales and profits

30 manufzcturing organizations have taken 737 licences to apply’
UST) Mark on their products.

Write TODAY for particular

7 s how your product can be covered ’
bY Certification Mark. ‘

dST) INDIAN sTANDARDS INSTITUTION

NEW DELH! 80MgAY, CALCUTTA, KANPUR, MADRAS

TYPICAL METRIC PRICING UNITS FOR WHOLESALE TRANSACTIONS

Serial Commodity Metric  Unit
No.
(1) Gold 10 grams (g)

(2) Grocery and Confectionery

Biscuits, sweetmeats, cardamoms.
Textiles and Textile Fibres . .,
Cotton yarn, damaged and seconds cloth, raw silk, rayon, silk yarn, raw
wool, wool manufactures (when sold by weight).
Paints & Chemicaly
Paint (if sold by weight), indigo, liquid chlorine.
Hides, Skins & Leather
Raw hides, leather (hides and skins).
Metals .
Silver, aluminium sheets, strips and circles, copper and brass wires and
utensils.

Miscellaneous J
Tea, meat, camphor tablets, mica.

L 1 kilogram (kg)

(3) Graios and Pulses 3

Rice, wheat, jowar, arhar, moong, masur, gram. |
Spices

Black pepper, mustard, chillies, dhania, dalchini, turmeric, betelnuts.
Plantation Products

Rubber, cashewnuts, cashew kernels, tobacco (raw and manufactured).

Forest Products
Lac and lac products, gums, myrobalans, galnuts, soapnuts.

Textiles & Textile Fibres
Raw jute, raw hemp, coir yarn.

Qils, Oilseeds & Oilcakes
Vegetable oil, oilseeds, oilcakes.
L 1 quintal (q)
Non-Perrous Metals (100 kilograms)
Aluminium : ingots, bars, blocks, slabs, billets.
Lead : ingots, sheets and strips.
Copper : ingots, blooms, slabs, cakes, tiles, bricks, billets, blisterbars and
wirebars, rods, sections and pipes, plates, sheets and strips, circles.
Brass : ingots, rods, sections, pipes, sheets, strips <ircles.
Zinc : ingots, sheets, strips,

Tin : blocks.
‘Chemicals

Caustic soda, bleaching powder, glycerine, soaps, paper salt.
‘Others

Sugar, gur, ice, fish, sugarcane, vegetables, tamarind. -
{4) Minerals

Iron ore, manganese ore, bauxite, coal,

1ron & Steel

1 Lo . . (1,000 kilograms)
Pig iron, fron & steel manufactures, semis (billets for rerolling etc.) J ;

(5) Cloth (mill, handloom, silk rayon and woollen cloth) 1 metre (m)
{6) Jute carpets, coir mats and mattings, sheet glass. one square metre (m2
) Timber. one cubic metre (m3)

(8) Paints (when sold by measure), spirits. one litre (1)

one memc tonne (t)



Weights

(1) In place of the present units of seer, pound,
rattal, viss etc., use the kilogram.

(2) In place of the tola, use the gram or 10 grams.

(3) In place of maund or corresponding unit,
use the quintal i. e., 100 kg.

Capacity Measures

In place of seer or gallon or any other measure, use
the litre.

Length Measures

(1) Use the metre in place of yard or foot and the
ceatimetre in place of inch.

Square Measures

(1) Use the square metre in place of square yard:

or square foot, and square centimetre in place of
square inch,

Cubic Measures

(1) Use the cubic metre in place of cubic yard or
cubic foot and cubic centimetre in place of cubic
inch.

Packaging

It is advantageous if sizes of packages correspond
to series of commercial  weights and measures
prescribed.,

These are: 50 kg, 20 kg, 10 kg, 5kg, 2kg, 1Kks,

500 g, 200 g, 100 g, 50 g,20 g, 10g, Sg, 2 g, 1 g, and
SO on.

TYPICAL PRICING UNITS FOR RETAIL TRADE

Serial

Commodity
No.

-Metric Unit for Use

(1) Foodgrains, cereals, pulses, spices, ghee, bread, vegetables,

meat, fish, sweetmeats, tea, coffee, sugar, salt
(2) Oil for cooking

(3) Fruits

4) Milk e ee
(5) Cloth and related materials
(6) Prepackaged materials

.o .. 1kg

1 kg or 1 litre depending upon prevalent
practice, .

1 kg or number
valent practice.

1 litre

1 metre

Preferably sizes corresponding to series
of commercial weights and measures.

depending upon pre-
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(1) DECIMAL MULTIPLES AND SUB-MULTIPLES

ABBREVIATIONS FOR METRIC UNITS

Prefix
Value in Terms of Unit Abbreviation
Kilo 1.000
centi > k
milli 0'01(10'2) c
micro 0-001(10-%) m
0-000 001(10-6) n
(2) WEIGHTS
Denomination
Yalue Abbreviation
tonne
quintal 1,000 kg t
Kilogram 100 kg q
gram 1 kg ke
milligram i 8 g
carat mg
200 mg e
(3) CAPACITY ¢
kilolitre
litre 1000 1 kl
millilitre 11 1
I mt
() VOLUME ml
cub::c metre
Cub¥c centimetre m33 m3 or cu m*
cubic millimetre f‘:n . c¢m3 or cucm*
(5) LENGTH m mm3 or cu mm*
kilometre
netre 1 000 m km
centimetre I'm m .
millimetre } tm em
micron mm mm
1 '
© A /1 000 mm or 103  mm pum
square kilometre
square metre 1 000 000 m2 km2 or sq km*
Square centimetre 1 m2 m2 or sq m*
square millimetre } cm2 cm? or sq cm*
DL MEAS mm?2 mm2 or sq mm*
are
hectare 100 m2 a
Centiare 100 a ha
m2 ca

*B6th these abby,

eviations are cy
nly internation

is used more commo

Rules for Abbreviationg,
(1) Do not make an
ch,
20 ml, 27 L1 g

rrent, but the
ally than the latter,

s Such as addition
6.5 km, 2 mm, 100 cm3, 66 k
iZg the abbreviations. For
8, 2kg, 20 mm, 50 mm, ¢

n -
Y other abbreviationg €xcept those given above.

first set should preferably be used. The former abbreviation

°2f s’ to indicate plurality e.g., write 1 kg, 10kg, 20g, 58, 10,
m2,

example, do not write 1 Kg, 2 Kg, 20 MM, 60 MM; the right Way

.
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Tenth Conference of Controllers

THE tenth Conference of Controllers
of Weights and Measures was held in Hydera-
bad on 16 and 17 June 1965. The Con-
ference was inaugurated by Shri Channa
Reddy, Minister, Industries and Finance,
Government of Andhra Pradesh. Shri P. N.
Nayer, Director of Weights and Measures,
Ministry of Commerce presided. Control-
lers of Weights and Measures of the States
and Union Territories and representatives of
the National Physical Laboratory (NPL),
Indian Standards Institution (ISI) and
Ministries of Commerce, Information and
Broadcasting, Finance and Law attended
the Conference.

Inauguration

Inaugurating the Conference, the Minister
said that the subject of weights and measures
might appear insipid and insignificant, but
weights and measures were all-pervading.
They entered into all aspects of life. The
decision to adopt the metric system in India
was wise. The institution of a single system
of weights and measures throughout the
country would promote national integration.
He was happy to note that the metric
system had been enforced with promptness
and efficiency in Andhra Pradesh as well
as the rest of the country, He advised
Weights and Measures Inspectors, however,
to be patient and tactful in dealing with the

public.
The old Hyderabad State had a long

tradition of weights and measures enforce-
ment. The Mint Master of the State had

- suggested the adoption of the metric system

—

as early as 1930. He wished the Conference
success in its work.

He advised the delegates to consider
themselves as independent experts. They
should be able to render advice on technical
matters without inhibitions. It would then
be for the State and the Central Govern-
ments to consider how far it was feasible
to act on it, in the light of all the circum-
stances.

Shri Pratap Reddy, Director of Industries
and Controller of Weights and Measures,
Andhra Pradesh thanked the Government
of India and State Governments for holding
the 10th Conference in Hyderabad. The
City of Hyderabad was cosmopolitan and was
famed for its hospitality. He hoped the
delegates would enjoy their stay in the city
and would also be able to take time off to
visit the Museum and other places of cultural
interest, The State of Hyderabad had long
experience of weights and measures enforce-
ment, This heritage enabled Andhra Pra-
desh to start with a sound enforcement

-organisation, and to introduce the metric

system smoothly and efficiently.

The Chairman said that 1965 was the
decennary of the acceptance, in principle,
by Parliament of the metric system and deci-
mal coinage. It was also an important
landmark in the progress of the metric
system in the world as the Government of .
the United Kingdom had decided to
adopt the metric system in that country.
This would bring very near to fulfilment,
the prophecy of the French statesman

3
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Talleyrand that the metric system would
one day belong to the whole world. Ip-
dependent India had been able to standardise
weights and measures over the whole country,
by adopting the metric system, in the short
period of 8 years. There were difficulties
due to limited resources and lack of trained
personnel. These were overcome and
fh.e metric system adopted, thanks to the
joint eﬂ‘grts of trade, industry and the public,
In closing, he referred to the premature
death of the late Shri V. N. Singh, formerly
Controller of Weights and Measures, Bihar
who had made an outstanding contributior;

to the success of the reform in Bihar as well as
the country as a whole,

On 16 June, before commencing its work
the Conference placed on record its SOrrow
on the premature death of Shri V. N. Singh,
On 17 June, it passed a Resolution of
Condolence on the death of Shri Alapati
Venkatramiah, Minister for Municipal
Administration, Andhra Pradesh.

.Some of the more important recommen-
dations of the Conference are given below :

(1) Organisation for Enf Vel
orcement of Weights and
(@) The  Controller of Weights and
Measures should be a whole-time officer
with no duties or responsibilities not asso-
ciated with weights and measures, In Maha-
{ashtra and Gujarat, the Director of Industries
is ex-officio Controller and a Deputy Director
ex-officio Deputy Controlier, These States
have had long experience of weights and
measures .enforcement. In the opinion of
the representatives of these States, the Present
arrangement had worked well and it wag
not necessary to change it. Inspectors of
Weights and Measures and Industries Off-
cers, who corresponded to Assistant Cop.
trollers are, however, full-time officers, who
are able to devote their time exclusively to
weights and measures.

4

(b) There should be one Deputy Con-
troller, in the States, for every 16 Inspectors,
and at least one Assistant Controller for every

8 Inspectors. In certain States where the -

Districts were large and extensive, one
Assistant Controller would not be able to
supervise the work of 8 Inspectors. It would
be necessary in such cases to provide an
Assistant Controller for each District.

() Assistant Controllers had  gazetted
status in most of the States. They should

Pe given this status, where they did not have
it at present,

(d) Inspectors of Weights and Measures
must have status and salary, not lower than
thos.e of Inspectors in other departments
having similar responsibilities.

(€) The 5th Conference had recommended
that_tl%ere should be one Inspectorial Unit
consisting of an Inspector and a manual
assistant for every two or three talugs or
a revenue subdivision. In metropolitan
areas there should be an Inspector for 2,000
to 3,000 establishments. The Weights and
Measures Departments have been staffed
on this scale in all States except Pupjab and
Kerala. The number of Inspectors in Punjab
and Kerala should be increased.

(f) Inspectors directly recruited must be
graduates, preferably in science.

(8) The Weights and Measures Depart-
ments have statutory functions. They must
be made permanent.

() The Weights and Measures Depart-
ments were financially  self-supporting
(they raised revenue equal to their expendi-
ture) in many of the States. The remaining
States must aim to achieve financial self-
sufficency by 1966-67.

(2) Training of Inspectors
(@) Basic training for all Inspectors
All Inspectors to be recruited in future

should be given three months’ training in

TENTH CONFERENCE OF CONTROLLERS

a suitable ipstitution, according to the
syllabus recommended by the Committee
on training of personnel at its meeting on
3-4-1964. In the opinion of the represen-
tatives of Madhya Pradesh, Andhra Pradesh,
Maharashtra, Gujarat and Bengal, the
training facilities available in these States were
adequate for imparting training in theory,
laboratory work and field work according
to the syllabus. Personnel for the remaining
States and the Union Territories should
be sent to the Bihar Institute of Weights
and Measures for training. Training should
also be given to working Inspectors who
have not so far received formal training.

(b) Advanced Training for Senior Inspectors

It was necessary to impart advanmced
. training in the testing of standard balances,

verification of complicated measuring instru-
ments, etc. Most of the equipment and
other facilities for this training were available
at National Physical Laboratory (NPL). It
would be advantageous and economical,
therefore, to arrange this training at the
NPL. A Committee was set up to draw up
a syllabus.

(3) Approval of Prototypes of Length Measures and

Weighing and Measuring Instruments

All State Governments except the Govern-
ment of West Bengal, where it was under
consideration, have accepted the suggestion
that prototypes of length measures and
weighing and measuring .instruments must
be subject to approval by a Central Autho-
rity. Legislation should be enacted on the
following lines, by amendment-of the Weights
and Measures (Enforcement) Acts.

(a) Every manufacturer should send,
by a prescribed date, full manufac-
turing details with particulars of
raw materials used, working drawings
and a model, to a person or an insti-
tution named by the State Govern-
ment.

(b) The Government may accept the
prototype as it is, accept it with
modifications or reject it.

(¢) If a prototype was rejected, the
manufacturer  should discontinue
its production for use in trade in the
State. Machines conforming to the
prototype would not be stamped by
any Inspector of the State.

(d) If a prototype was accepted with
modifications, a reasonable period
would be allowed to the manufac-
turer for carrying out the modifica-
tions. After the expiry of the
period only machines conforming
to the modified type would bz:
stamped.

(4) Progress of Enforcement

Metric weights and measures have been
effectively enforced throughout the country
barring certain isolated areas in one or two
States. Energetic steps should be taken
to seize and remove all non-standard weights
and measures from these areas.

Metric length measures were in almost
exclusive use in the cloth trade. Yard
measures and inch tapes continued to be used
in trade in commodities like steel sections,
wire and cable, ribbons, etc. These trades
should be warned and the measures used
seized and removed from the markets.

Manufacturers of pre-packed goods
should be advised to pack in convenient
metric sizes, where this is not being done at
present. Associations of ready-made gar-
ments manufacturers as well as important
manufacturers should be advised to mark the .
sizes of garments in centimetres. '

(5) Equipment for Weights and Measures Departments
(@) Precision Laboratory :

A well designed and equipped precision
laboratory for maintenance and testing

5
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of _standards and standard balances and
testing complicated measuring .instruments
was essential for every State. The Committee
to advise on an advanced course of instruction
for _Inspectors would also recommend the
.architectural design for the precision labo-

ratgry, the types of equipment necessary,
their specifications, etc.

(b) Standard balances

Most of the Weights and Measures
Departments had acquired sufficient numbers
of working standard balances. They had
yet to provide themselves with secondary
standard balances which were not now
nflanufactured in India. The Andhra Scien-
tli'ic.Company and Messrs Saple’s  Scales
Limited had designed secondary standard
ba.lances according to specifications pres-
cribed. The manufacture of these balances
was expected to start in six months’ time
Afte}' the models were approved by thé
National Physical Laboratory, Weights
and Measures Departments would be advised
to place firm orders with the manufacturers,

{¢) Equipment for Marking Glass Measures

I.t had not so far been possible to get the
equipment which was designed by the NPL
some years ago manufactured on industria)
scale. The small anticipated demand offers

small incentives for their commercial pro-

duction. The only practicable alternativ.
was, f9r the NPL to produce a few piec .
in fthelr workshop for the use of the Steu-,es
Whlcl.l have licensed manufacturers of co iy
mercial glass measures. Till they were al?ll.
to do 50, Inspectors may verify glass measu :
and issue verification certificates ;;s
measures would be identified in thc:, ce y
ficate by the manufacturers’ name or t rctll-
mark, the type of the measure and 3 .Sza. ;
‘number. No measure which is not marlzl ’
with manufacturers’ name, type and ser'ed
number will be accepted for veriﬁcatiofll

6

"(d) Equipment to Test the Thickness of Plating on

Metre Measures

A partially destructive test had been

suggested by the Central Electro-Chemical

Research Laboratory, Karaikudi. Con-
trollers of States which have licensed manu-
facturers of length measures may purchase
the equipment with the assistance of the
Central Electro-Chemical Research Labo-
ratory. Samples of the length measures
produced by every licensed manufacturer
should be tested at least once a year.

(6) Amendment of Weights and Measures (Enforccment)
Rules

Among the recommendations are the
following:

(@) Permissible Errors in the Net Weights of Bombay
Halwa Sold Pre-packed

Size of packages Permissible errors
1 kg or above 2§ percent.
Above 250 g but below 5-0 percent
1kg -
250 g or below 8-0 percent

(7) Pablicity

Metric weights and measures were In
general use in trade throughout the country
I't was no longer necessary to conduct pub-
licity with the aim of popularising the
metric -system or making people understan
units like kilogram, metre and litre. The
metric system had been extended to 1and
area. The public was still not quite familiaf
with metric units of land area like hectar®
and are. Publicity should be conducted

to make people familiar with these units -

particularly in- the rural areas. A documen-
tary film should be produced on the progress
achieved in the reform and the work of Weights
and Measures Departments.

(8) Verification of Taximeters

Laboratory tests on taximeters must be
conducted by Inspectors of Weights and
Measures. The road tests may be left to
the Transport Authorities. The specifica”

TENTH CONFERENCE OF CONTROLLERS

tions for taximeters and the mthod of testing
them in the laboratory should be incorporat-
ed in the Weights and Measures (Enforce-
ment) Rules. Testing equipment should

" be installed at Inspectors’ Offices in urban

areas. Selected Inspectors should be given
training at the NPL. This would form part
of the advanced training for Inspectors.
When the necessary preparations Wwere
complete, notices would be sent to taxi
owners to present their meters for verifica-
tion. Lists of taxi owners would be obtained
through the Transport Authorities. Inbig
cities like Bombay and Calcutta, Inspectors
would have to be assigned exclusively for
this work. Taximeters should be verified
annually. The fee for verification should

be Rs. 5. This recommendation should

be forwarded to the Transport Departments
of all the States for information.

(9) Metric System in Timber Trade

The timber trade continued to use non-
standard units in some States. Associations
of traders as well as the traders themselves
should be warned against the illegal practice.
A Conference of the Chief Conservators
of Forests and important Associations of
the timber trade should be held to examine
any practical difficulties the trade might be
experiencing in adopting the new system of
measurement.,

(10) 18:5 Litre Container for Kerosene 0Oil

This tin should invariably be filled to
18.5 litres. The Oil Industry Metric Com-
mittee should advise their members to refrain
from filling this container to any other
capacity.

{11) 925 Litre Filling Machine

The use of filling machine of this capacity
should be discouraged. It should be re-
placed by a 10 litre filling machine. Re-
commendation should be brought to the

attention of the Oil Industry Metric
Committee.

(12) Stamping of Weighing Machines After Repair

It is the responsibility of the repairer to
get the machines stamped before delivering
them to the owners after repairs. This should
be made a condition of the licence granted
to every repairer.

(13) Weights, Measures and Instruments Purchased by
D.G.S.&D. .
The D.G.S.&D. often placed an order on

a manufacturer for the purchase of weights,
measures and instruments for the use of
establishments in a number of States.
Weights, measures and instruments intended
for the use of establishments within the
same State should be verified and stamped
before despatch. Where weights, measures
and .instruments were despatched to an esta-
blishment in another State, the Controller
of Weights and Measures of that State
should be informed, giving full details re-
garding the consignee, the articles supplied,
etc.

(14) Cancellation of Licences

Notice of cancellation of the licence of a
manufacturer or a dealer of a State, should
be sent to Weights and Measures Depart-
ments of all the other States.

(15) Period of Verification of Weights and Weighing

Instruments

It is possible that weights and weighing
instruments used in certain trades lose their -
accuracy within a year. It would be desirable -
to verify them in such cases at intervals of
12 months. Data should be collected on the
errors in cast iron weights of various denomi-
nations and in different trades after 12 months’
use. Samples of weights which had completed
one year's use should be taken from different
areas and different trades in each State and
weighed accurately. The errors should be
tabulated and sent to the Directorate of
Weights and Measures for analysis.
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(lﬁ)l;remporary Loan of Weights by Repairers to Userg
epairers should be required und
. e

terms of the licence to lend sets of werigg;:
in place of the weights the traders bring
to t;lem for n?pajr. This would discourage
repairers delaying repairs unduly.
(17) Marking of Nett Wei;
" pom ot N . eight on Packages of

Washing S0ap was ordinari

' rdinarily sold b
weight. It would, therefore, be a violatioz

Soap

of the Weights and Measures Act for any
one to sell or offer for sale a package of soap

flakes or soap powder without marking the
nett content on it.

(18) Verification of Gas Cylinders

Gas in cylinders was sold by weight. They
shoul_d be treated in the same way as sealed
containers. Samples should be taken and
their nett weights verified.

- Working Standard Balancés : Part 6—
Assembly, Use and Maintenance

B. R. DHURANDHAR
"Saple’s Scale Manufacturing Co. (P) Ltd.

Bombay.

- IN the five parts* of this article we hzave

studied : (1) the various factors which
influence the design of working standard
balances, (2) the principles which underlie
the general specifications, (3) the role of
beam design in ensuring efficient working
of the balances and (4 & 5) the factors which
determine the design, material and perfor-
mance of knife-edges, bearings and other
components and mechanisms in working
standard balances. In this concluding Part
we shall examine how various balances are
to be handled, set up, used and maintained.

ASSEMBLY AND USE

As we have seen earlier, there are two
types of working standard balances—the
indoor and the outdoor. The indoor type
balances are easier to set up than outdoor
balances. Indoor balances, once installed,
are not required to be moved from their
place but outdoor balances have to be assem-
bled every time before use and dismantled
after use and packed in their carrying cases.

The instructions in this section relate to as-
sembly, dismantling and use of outdoor ba-
lances. Although the instructions are meant_
for new balances they are largely applicable
also to the routine assembly and use of
balances. ‘

Normally, the four outdoor working stan-
dard balances are packed in five dealwood-
boxes by the manufacturers at the time of
despatch, On receipt from the manufacturer
the recipient should note the condition of the
boxes. He should bring any damage to thg :
notice of the insurance surveyor ad make a
report to the supplier as early as possible.
To facilitate identification, the ma2ufacturer
usually marks serial numbers on the top
surface which is painted in red. Only the
top sides should be removed These are
usually fixed by wire nails which can be
taken out with a nail puller.

The components of the 50 kg and 5 kg
balances and the stand of the 50 kg balances
are fitted in separate teakwood carrying

*(1) Working Standard Balances: Part {—Guiding Factors in Design—Metric Measures, Vol. 4 No. 3,

pp. 3-6, 1961.

(2) Working Standard Balances: Part 2—General Specifications—Metric Measures, Vol. 5 No. ~5,'

pp. 3-8, 1962,

(3) Working Standard Balances : Part 3—Beam Design—Metric Measures, Vol. 6, No. 4 pp. 10-14, 1963, '
(4) Working Standard Balances : Part 4—Knife-edges—Metric Measures, Vol. 7, No. 2, pp. 13-15, 1964.
(5) Working Standard Balances: Part 5—Other Components—Metric Measures, Vol. .8, No. 1, pp.

“10-12, 1965,
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cases. 'The components of 200 g and 2 g
balances are fitted in the drawers of the
glass cases.
Assembly of 50 kg Balance :
When received the carrying case of the
30 kg balance is wrapped in cartridge paper,
plastic sheets and gum coated papers to
protect it from moisture.

The packing paper should be removed, the
box opened and then the stuffing u:&:ed bet-
ween components for preventing their .move-
ment in trapsit removed. Fig. 1 gves a
general idea of how the components of
50 kg balance are fitted in the carrying ¢ase.

Dust should be removed by brushing the

components as fitted into the box. A brush

Fig. 1—Components of 50 kg balance fitted in the case.
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is. usually supplied with the balance for
this purpose.

To avoid damage to the components
they may be taken out in the following
order :

(1) Central bearing fork
(2) Beam

(3) Pan suspensions

(4) Pans

The components should be placed on a
clean table. The beam should be placed on
felt-padded pieces provided. The butter
paper wrapping should be removed from
the components and the dust brushed off from
them. After unpacking the beam it is neces-
sary to remove the protective greasy coating
from the knife-edges by a piece of soft cloth.
The chamferred edges of the knife-edges should
then be cleaned with another piece of soft
cloth dampened with one or two drops of
m.ethylated spirit and then rubbed with a
piece of chamois leather. The cloth wetted
with methylated spirit should not come in
contact with the beam as it may affect the
lacquer coating.

The central bearing fork should now be
taken. The agate bearing should be cleaned
with the chamois leather piece only, as it is
not coated with grease. Care should be taken
to clean the end steel pieces and remove any
dust from the corner of the agate. Then
the pan suspensions should be taken. The
agate bearings of the pan suspensions should
also be cleaned. Particular care should
be taken to clean the cormers thoroughly.
l\]Ie:{; the pans should be cleaned with soft
cloth.

The stand should then be removed from
its case with care and the leather belt un-
strapped. The wing nuts at the knee joints
should be loosened. The lower legs of the
stfmd should be opened completely and the
wing nuts tightened again. The chain is

permanently fixed on one leg. The two open
ends of the chain should be hooked on the
two legs. The stand should be spread out
to form an equilateral triangle on the ground.
The beam should then be inserted through the
hanging hook into the top of the stand.
The stand is now ready. It is desirable to
support the legs of the stand with cast iron
weights of 50 kg or 20 kg. It is also de-
sirable to spread a thick paper or a piece
of thick cloth below the stand to keep the .
bottom of the pans clean. The top hook
of the central bearing fork should be inserted
in the beam hanging hook. The head of the
locking pin should be held down to permit.
the front opening of the central fork to be
turned to right, approximately to the right
angle position. It should be left in that
position and the beam lifted and placed
gently over the central agate bearing. The
knife-edge should be inserted completely,
so that the pointed end of the knife-edge
does not: project beyond the agate bearing.
It must be ensured that the knife-edge is
placed gently over the agate bearing so that
it does not get damaged. The front portion
of the fork should then be pulled back and
locked with the locking nut. Now the beam
would oscillate freely. The pan suspensions
(marked L and R, for left and right of the
operator facing the balance) should be placed
over the appropriate knife-edges taking care
to avoid scratching of the knife-edge corners.
This would not happen if the suspension is
slightly tilted while inserting over the knife-

edges.

The pans should then be placed on the
suspension in a similar manner. One of the
pans should be pressed down with a finger
so that it touches the ground. The pointer
should then go slightly beyond the scale
divisions.. If it goes too much beyond the
scale divisions, the legs of the tripod stand
should be adjusted, until the pointer

11
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oscillates freely (and equally on both sides
of the centre of the scale). If it does not, the
balance box fitted under the right pan should
be adjusted by adding or temoving lead from
it. 'The 50 kg balance is now ready for use.

Assembly of § kg Balance

The carrying case for the 5 kg balance is

also numbered serially and should be opened
in the same manner as the 50 kg balance,
It contains the following parts

(1) Beam

(2) Pan suspensions-

(3) Pans

(4) Stand with central agate bearing

(5) Base board with levelling screws.

For purposes of assembly, the bage
board should be first removed. This is
fitted with levelling screws and a square
gun-metal piece. The locking lever should
be opened. The stand should then be re-

moved from the carrying case and cleaned,
taking care to see that the agate bearing at
the top is well cleaned. Below the base 9f
the stand a rectangular tapered piece 18
fitted. This piece should be fitted in the
base board and the stand locked with the
locking lever on the back side of the stand.
The handle should then be worked and
placed so that it is towards the right. The
beam should then be taken out, the knife-
edges cleaned with soft cloth and methylated
spirit and chamois leather as in the case of
the 50 kg balance. The beam should then be
held with the words “To weigh 5 kg’ facing

- the operator and gently passed over the

central agate bearing, so that the knife-edge
does not scratch on the end steel pieces.
When properly placed, the beam should os-
cillate freely, The handle should be turned
from right to left to stop oscillations. After
cleaning the pan suspensions and the pans,

Fig. 2—The 5 kg balance as assembled.
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they should be positioned as directed in the
case of 50 kg balance. At this stage, it should
be ascertained whether the beam with the

pans oscillates equally on both sides of the

central mark on the sector plate. If not, the
balance box below the right hand pan should
be adjusted to get equal oscillations on both
sides of the central mark.

Assembly of 200 g Balance

The following loose parts are fitted | in

the drawer of the glass case :

(1) Beam

(2) Pan suspensions
(3) Pans

(4) Beam lifting knob.

Fig.3—The 200 g balance in the drawer of the case.

13



METRIC MEASURES, VOL. 8, SEPTEMBER 1965 .

For assembling the balance, the front
. door of the glass case should be removed
completely and the glass case and stand
thoroughly cleaned with the brush. The
agate bearings should be cleaned _thoroughly
with a piece of soft cloth. The’ drawer
should be removed from the box and the lift-
ing knob should be fixed on the shaft.  The

beam should be removed and the knife-?d_ges
cleaned as indicated earlier. The lifting
knob should be turned completely to fhe
right and the beam with the central knife-
edge should be placed on the central agatc
bearing of the stand. On turning the knob

to the left, the oscillations of the beam

would be arrested.

e 4 of placing the on the stand of 200 g balance. Notice the fingers holding the
pointer at the upper end.

14
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The pan suspensions and the pans slllo:elg
then be attached in their proper P; tc;
The lifting knob should- pe worke'11 -
ascertain whether the pointer , 0SCl : -
equally round the central mark. If it do
not, the adjusting knobs should be used to

achieve the purpose. The balance is then
ready for use.

Assembly of 2 g Balance .

This is assembled in the same 1{131:::;
as the 200 g balance. In some cases 1 ey
not be possible to remove the front

laced on the
‘completely. It should then be p

hould be 1€~
the case. The beam § X
:zgv:df first and placed on the central bearings

15
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Care should be taken
to i
edges are not damag, oo that the knife

The pans are then held by the hand and
the beam tilted so that the pointer is on the

Use of 50 kg Balance
The balance is usuall
y assembled ;
closed space. Before loading, it ig aedvi;gbla
to check whether the legs of the tripod stang

have been properly fix
from slipping. pery fhred and Hpported

16

Fig, 6—Assembly of 2 g balance

%

zero mark of the scale, (The zero mark oD
the sector plate in case of the working
standard balance is not in the centre but
at one extreme, This facilitates taking
readings by oscillations, The central mark s
numbered 5 instead of zero). When the pans

WORKING STANDARD BALANCES : PART 6

Fig. 7—Parts of the 2 g balance. (Beam suspensions, pans and stand not included).

are released, the pointer should travel slightly
below the extreme mark on the other side
f)f thc? scale. This indicates that the beam
15 oscillating freely and its rest point is round
the central mark of the scale. Let it oscillate
two or three times. If the pointer swings
unevenly round the mark, the weight of the
pan should be adjusted by means of lead in

the balance box. If, however, oscillations

are dampened, they should be corrected by

\

cleaning the corners of the bearings and
wiping the agate bearing and knife-edges
clean, It should be borne in mind that knife-
edges and bearings are very hard and brittle.
Care should, therefore, be taken while placing
weights in the pan. Any rough handling
of the pan is transferred to the knife-edges
and the bearings. A weight should, there-
fore, be placed only after resting the pan
on the ground. ' .

17



Use of 5 kg Balance

The board should be levelled carefully
by adjusting the screws and taking cross
levels with a spirit level. The pans should
be brought to rest by making them touch the
base board without jerking. The beam can
be made to oscillate by raising it. A trial
should be taken to ascertain whether the
pointer oscillates round the central mark,
If adjustment of weight is necessary this can
be done by adjusting the balance box. Check-
in_g of weights should always be started by
bringing the pans to rest on the base board

to prevent damage to knife-edges and agate
bearings,

Use of 200 g Balance

The beam should be raised and the
oscillations checked. If the pointer swings
equally on both the sides of the mark, the
verification of the weights should be com-
menced. This balance is not provided with
a balance box, but with two adjusting nutg
on the beam. These should be adjusted to

obtain 'equal oscillations on both sides of
the pointer scale,

Use of 2 g Balance

In this balance, the oscillations are stopped
simultaneously by the arrestment of the
beam and the pans, In this case, the centra]
agate bearing is not raised, but is stationary
and the beam is lowered on to it The
oscillations should be checked before use,

The adjusting screws of this balance are
provided near the pointer. The gravity bal)
on the back side of the beam is set for a
particular sensitivity and should not be
displaced from its position. No other sCrews
of the balance should be tampered with

MAINTENANCE

. All the four outdoor working standard
balances are designed to withstand shocks

18 .
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in transit and their parts are, therefore,
suitably packed in the carrying cases OT*
drawers of the glass cases.

The knife-edges are directly fitted in the
beams of the 50 kg, 5 kg and 200 g capacity
balances. These would, therefore, never
get dislodged from their accurately fitted
positions under any circumstances. ThS
knife-edges of the 2 g balance are fitted
by means of screws as the thickness of the
beam does not permit direct fitting of the
knife-edges. The screws are well tightcn_ed
before supply and need not be touched again-
Like any other delicate instrument careft
handling is necessary while shifting these
balances from place to place.

To obtain the best performance from the
balances it is essential that they should be
properly maintained. The initial checking
of the balances is carried out under clean
conditions, both of the sorroundings anfi
the balances themselves. Such clean eondi-
tions are, however, difficult to obtain when
the Inspector of Weights and Measures moves
from place to place, and he may not get 2

laboratory or a clean room to set up his
balances.

Performance Requirements

. The following characteristics of the
balances should be checked for assessing
performance :

(1) Sensitivity

(2) Free oscillations

(3) Error at full load to be within pre-
scribed limits.

(4) Period of oscillations.

Sensitivity

Sensitivity is defined as the ratio between
‘change in mass’ in one pan of the balance
and the corresponding deflection of the
beam or of the attached pointer produced
by this change. Sensitivity is expresse

WORKING STANDARD BALANCES : PART 6

as milligrams per division. Sensitivit.y
at different loads of a particular balanc.:e. is
independent of all factors except the posmop
and condition of the knife-edges. 'I:hlS
position would not change unless the knife-
edges are displaced. Knife-edges could get
blunt in use or could be damaged. If the
knife-edges are properly fitted, it is very
unlikely that they would change their posi-
ton. The sensitivity would, therefore, be
affected only if the knife-edges get blunt or
damaged.

Blunting of Knife-edges )

If the knife-edges are not sufficiently hard
they get blunted quickly. The use of the
correct material and modern techniques of
hardening and grinding have minimised the
chances of the knife-edges becoming blunt.

The second cause of blunting is the ab-
rasive action of foreign material which may
get lodged between the knife-edge and the
bearing. Dust and sand are the usual foreign
bodies which cause damage to knife-edges.

The only solution to this problem is to
prevent any dust or fine particles accumula-
ting between the knife-edges and the bearings.

This is best achieved by cleaning the knife-
edges as often as possible during use.

Blunting may develop if the knife-edge
is exposed to moist weather and remains
unused for a long time. It is, therefore,
necessary to apply good quality grease or
any thick lubricating oil whenever the knife-
edge is not in use. Knife-edges may be
chipped if they get ‘hammered’. Hammering
occurs if the beam is suddenly released upon
the central bearing during assembly or pan
suspensions are not placed over the knife-
edges gently and with care. The corners of
the knife-edges may- also get chipped if
care is not taken during assembly of the
balance. Hammering may also take place

if the pans are loaded with great jerks. The

load, however small it may be, shou!d alwal)és
be placed gently on the pans. This §hou !
be done only when the pans are resting o
pan rests in the case of 200gand 2 g balar;ceks,
on the base board in the case of the %
balance, and on the ground in the case ©
the 50 kg balance.

Free Oscillations .
A good balance should oscillate fre;lyé
There is considerable diﬂ'erenc? btheenFre
oscillation and period of o§cxl}at10n. ree
oscillation means that the indicator m;)tveiz
freely and without getting dal?lpeped. -
a variable factor and the qsclllanon'r{r?il >
longer or shorter. The penod. of .oscﬂ.a oni
whatever the extent of the oscillation, 1s €0
stant for the particular balance and 1sF :::
important characteristic of the b'fllance. ¢
oscillations depend upon the.fnctlon betwe; !
the knife-edges and the bearlngs a{xd n:lay 5
dampened by bluntness of the knife-e fge;he
broken knife-edge, broken' corners O he.
knife-edge, dust accumu1§t19n- or devehc;g
ment of rust on the anti-friction pl_ates wt :
the corners of the knife-edge come 1n cont atcl:1 é
If sufficient care has been taken to ket;p the
knife-edges clean, the df:tmpanlng 0 ’
oscillations is due to dust in corners oxi ru Z
anti-friction plates. These shoyld pe c c;nvev I
before use. Dampening c.>f oscillations, osi.
ever, does not always indicate a fall u:i szxvli '
sitivity. The balance could be us.eil o
efficiency, even Wwith dampened oscillations.

Error at Full Load )

Even the most accurately' ac!wsted
balance is not free from inequality in the
lengths of the arms. The arm, as we have
indicated in earlier Parts, is the dlst?nce bet-
ween the central and the side knife-edges.
The error observed in the balance at fu}l load
is the result of the slight difference in the
length of the two arms of the beam.. This
error does not vary as long as the distance
between the central knife-edge and the side
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knife edges remains unaltered. Only if the

kr{ife-edges are displaced or blunted, can
this error change,

Period of Qscillation

?‘he period of oscillation s constant at
4 given sensitivity, Variation in sensitivity
may be caused by a change in the position
faf the centre of gravity of the beam. It
is, therefore, necessary to ensure that the
centre 9f gravity remains unaltered as far
as possible. The 2 gram balance is fitted
with a gravity ball and this should not be
touched, The other balances
wents for changin

easily manipulated

have arrange-
g gravity which are not

It is also necessary that the other
components of the balance should also be
maintained in a good condition for good
performance, For eXample, the carrying
vases are likely to get damaged in transi
Itis, therefore, desirable to us :

: € and re-use the
dealwood packing cases provided with the
balances for trapsit purposes,

Other Components of the Balances

.The central bearing fork of the 50 kg
b'fuance has a joint in its top and a locking
Pin at the bottom. These need occasional
oiling. The 5 kg balance has g central bear.
ing fitted on & vertical shaft worked by means
of a handle. The central bearing bracket

20

works on two stainless steel guides. These
should be oiled. The handle has an eccen~
tric inside the bottom of the column. This
eccentric should be oiled or greased. The
balance stands of 200 g and 2 g balances
should also be oiled just like the 5 kg balance.
A thin oil called spindle oil or 3-in-one
oil should be used and a small drop taken on

a thin  wire should be put in all the rect-

procating parts.

Balances of 5 kg, 200 g and 2 g capacitics
should be accurately Jevelled with a spirit
level before use. The 50 kg balance has other
arrangements for levelling.

In this article, which concludes with this
Part, we have considered the various aspects
of the specifications, design, construction,
assembly, use and maintenance of the work-
ing standard balances which are used by the
Inspector of Weights and Measures for the
verification of commercial weights, These
balances are extremely sensitive instruments
and should be handled with the greatest
care by the Inspector, particularly in trans-
porting them from place to place. A good
balance can be damaged by rough and care-
less handling, ‘

It is hoped that the information given in
this comprehensive article would be of uS:e
to the Inspectors of Weights and Measures.

Indian Made Weighing Machines

R. RAJAGOPALAN

Central Railway,

Secundarabad

PLATFORM weighing machines made in

India are generally of robust construction.
The parts are made from stronger sections.
The box, levers, stool, plate etc, and knife-
edges are longer (accounting for less fric-
tion) than those of many foreign makes.
But they are not altogether perfect in design
and a few desirable improvements are dis-
cussed below.

Shape and Position of Loading Chamber in Major
Poise

The chamber provided for adding lead
for adjusting the weight of the major poise
should be so located therein that the addi-
tional lead does not have a turning moment
about the fulcrum when the poise returns
to zero. The section of the chamber
should be V-shaped so that the added lcad
spreads evenly on either side of the V, whose
bottom line is vertically below the fulcrum
when the poise is in the no-load position.
The advantage of this arrangement is that
if lead is added at full load it does not affect
the empty scale and the process of lead-
adjustment is completed in one operation.

In all Indian makes this desirable feature
is absent. It is necessary to re-balance the
empty scale after evey operatio\n and a trial
and error method has to be adopted.

Size of Loading Chamber tn Minor Poise

Minute pieces of lead added in the min.Ol'
poise should not move in the chamber while

the poise travels on the minor bar. T.he
loading chamber should be a snzzall hole with
a cup-like screw which is the 1dea.1 arrange-
ment to eliminate erroneous weighment.

In most Indian makes, this chamber is
large and lead moves within the chamber
during weighing operations and causes errors.

Steelyard and Protection Bar Notches

At present in Indian machines these
notches are not deep enough, When the
nibs are a little out of position the operator
is unaware of the incorrect positioning.
Deeper notches would mean \'vvider section
of V and the poise would drop in the desu:ed
position into the notch more easily and .wzth
greater certainty due t0 s own we1gh.t.
Errors would not creep in. The notches in
the pro-bar and steelyard should; therefore,
be made deeper.

Steelyard Index Plate

Screws used for fastening the _gtaduated ,
platel to the steelyard and the poise rod ‘to
brackets can be easily manipulated by mis-
chievous clements. Brass parts are also
easily pilfered. Unsocial elements benefit

 Little thereby, but the owner has to pay

heavily for replacements.

A solid design with stainless steel etch'ed
plate not only would avoid pilferages (stain-
less steel plates have very little scrap value)
but also add to the attractive = appearance
of the machine. .
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Vertically-Movable Weight for Sensitivity Adjustments
on Steel-yard

In the balance box such a weight helps in
quick adjustment of sensitivity on the spot.
When a machine is rejected for insensitivity
by a few grams this comes to the rescue.
In its absence, the machine has to go to the

workshop or undergo repairs at site which
may take a long time.

The Balance Box

This should be fastened to the steelyard
by a scfew in a tapped-hole arrangement.

At present this box is secured by a tight-
fit screw which is usually disturbed by jerks.

Hence a tapped-hole should be provided
on the steelyard.

Bearings of Bottom-work

The play of the top-plate tends to move
the knife-edges out of their bearings, In
Indian designs the shoulder of the bearing
is insufficient to prevent a breakdown due to
normal movement of the plate while loading
or unloading articles for weighment,

A deep shoulder to the bearings of the
bottomwork is very desirable,

So far we have considered mainly the

no-loose-wgight type of machines and to
some extent loose-weight machines.

Dial Type Machines

Some improvements in dial-type machines
are discussed now.

Oil-seal cups fitted around tension rods
connecting the full-bows give added protec-
tion in case of jerks and ensure that the
tension-rod works vertically. The = pro-
vision of upper and lower oil-seal cups is
highly desirable.

A square-ended spindle gets a grip on
the indicator and avoids error which a round-
ended spindle causes. The jerks due to
oscillation of the indicator make the relative
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movement on the spindle possible within the
round-seating. So all spindles should be
square ended. )

Weighbridges

As regards weighbridges, the author has
come across certain no-loose weight types
where the table sinks under loads considerabl.y‘
(upto 4 cm) below the adjoining rails. This
is due to the weakness of the levers at the
load-bearing points. The section of the
levers especially at these points should be
deep enough to bear the greatest permissible
load without appreciable bending. A high
safety factor may be adopted to avoid the
sinking of the table.

Indian manufacturers market their pro-
ducts without supplying literture on methods
of installation and maintenance in the form
of service-instructions. The operation of
the machines is facilitated with such lite-
rature and manufacturers would benefit
by issuing such service instructions.

Spring Balances

As regards spring balances made in India
the author’s experience is that many do not
conform to the standards prescribed by law.
Most of them have no ability to recover
after being subjected to a load (the maximum)
for 24 consecutive hours. In many cases the
graduations are unequal. The manufac-
turers must ensure that the Weights and

Measures (Enforcement) Act and Rules are

not infringed and spring balances are manu-=
factured to conform to the specifications:
prescribed in the Rules.

Before concluding this article, a suggestion
is made.

National Standard Design

Indian firms design many types of ma-
chines. Each maker chooses dimensions-
and shapes to distinguish his product from
others. If the quality and workmanship

INDIAN MADE WEIGHING MACHINES

reach the levels prescribed, multiplicity of
types is not justified as no useful purpose is
served. On the other hand, large concerns
like Railways who buy all types of makes
are obliged to stock spares of each make
for maintenance purposes which would be
unnecessary if one good national standard
design is adopted by all manufacturers for
every machine.

In such a national standard design or
Prototype the best features of all existing
types could possibly be incorporated ad-
Vantageously. The national standard design

could be improved upon by research in the
National Laboratories in India and we would
reach perfection in the course of time.

As labour and materials are cheap In
India it would be possible for us to enter
into foreign markets in our neighbourhqod
with confidence and earn us valuablq foreign
exchange which is so vitally required for
our expanding economy.

I hope the authorities will examin'e this.
suggestion and take necessary steps in the:
matter.
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Ninth Indian Standards Convention

The Indian Standards Instituion would be
holding the Ninth Indian Standards Con-
vention at Bangalore from 13 to 18 December
1965. The Convention would be inaugu-
rated by Shri S. Nijalingappa, Chief Minister
of Mysore, and the inaugural function would
be presided over by Shri T. N. Singh, Union

Minister for Industry and Heavy Engifeering
and President of IS,

There would be nine technical sessions
on the following subjects:

S—1 Expediting Preparation of Indiap
Standards.

S—2 Cost Reduction Through Standar.
dization.

S—3 Extending Usefulness of ISI Certi-
fication Marks.

S—4 Implementation of Agricultural anq
Food Standards. :

S—5 Standardization  in the Field of
Welding.

S—6 Crisis of Shortage of Building
Materials.

S—7 Overseas Collaboration and Stan-
dardization in India.

S—8 Documentation  and Library
Housing,

S—9 Standardization as 2 Tool for
Export Promotion. ' '

Out of these sessions, two sessions namely
S-7 Overseas Collaboration and Standardiz,.
tion in India and S-9 Standardization as g
“ Tool for Export Promotion would have 3
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bearing on the adoption of metric system in
India. Their scope is as given under:

S—17 Overseas Collaboration and Standar-
dization in India.

A large proportion of industrial urits
in India is operating under some form of
collaboration agreement with overseas prin-.
cipals, distributed in many countries. While
the need for expeditious development of
industry amply justifies the collaboration
approach, it does create serious difficulties
in propagating the widespread use of Indian
Standards in Indian industry. Every colla-
boration tends to bring in company standards
of the overseas principal which are based on
the national standards of his country. Tlfe
Indian entrepreneur who depends for his
know-how and sometimes even for his tech-
nical personnel on his principal abroad,
naturally finds it most difficult to malge
a change to Indian Standards to develop his
own Company standards linked with Indian
Standards. Moreover, he is required more
and more to eliminate imports and depend on
indigenous raw materials and equipment,
which have obviously to be produced in
conformity with Indian Standards.

The session may deal with the various
aspects of the problems arising out of this
situation.

The following topics illustrate the scope
of the session:

(a) The general approach whicl.; may b"
adopted to safeguard against such
difficulties, when entering into colla-
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boration agreements and in this
regard what action may be taken by:’

(1) the Indian collaborator,

(2) the overseas principal,

(3) the Government of India, and
(4) the Indian Standards Institution.

(b) The problems met with in the existing

- collaboration  set-ups, how these
problems are being tackled and with
what success.

(c) Specific problems arising out of
collaboration agreements in meeting
the vital demands for defence require-
ments and food production.

S—9 Standardization as a Tool Jor Export
Promotion.

Promotion and expansion of export
Wwould be a relatively simple affair, if a com-
prehensive system of international standards
had existed. As it is, either the national
standards of the importing country or those
of the exporting country are to be depended
upon. Generally, of course, the importing
countries’ standards have to be respected,
being as they are on the buying end. Never-
theless if a well-conceived system of national
standards of an exporting country is being
used for guiding production and distribution,
overseas buyers have the advantage of im-
porting, so to say, off the shelf mill-of-the-
Tun products of defined quality at economic
level. Standards thus help producers to
avoid having to comply with divergent speci-
fications and reduce their production costs.
The session will deal with all aspects of stan-
dardization at the international, national and
company or plant level as they influence
the export effort of India and the manner
in whicK they serve to offer guarantees of

quality, for example throygh oef'tiﬁcanon
marking and preshipment inspection.

Interesting Prosecutions , ]

(1)1: person was fined Rg. 30/- ore :lr:
default to undergo rigorous nnpnson.mtti,n
for one week on each count for. comx;n andg‘
offences punishable unfier Sections 2 and
30 of the Madras Weights and Mza:ls *
(Enforcement) Act, 1958. The 'aocusem::;r s
found in possession of a o:te thlit; 2cha1ur ,
measuring 40 ml in excess,
shandy oi 23 July 1964. The acc1;sed l:ie?t,
it to be false and had f;audulenty us ‘
for the purchase of oil seeds. |

(2) A trader in Coimbatf)re “sold sa.lt l:zlr
measure instead of weighing as rz;nuelrof
by law. He was sentenced to pay 2 ine of
Rs. 30 or in default to undergo simple m
prisonment for two w?eks. The mas
pleaded guilty under Section 8 of the W
Weights and Measures (Enforcemen t,
1958. o

(3) A trader was found in possessw? o us:'
litre cubic dry measure dul)f st.atmpcd ore by
which had been decreased in its measur el
the insertion of a false bottom redugng he
cubic contents and its measure. : vas.
prosecuted under Section 338 o oy
Madras Weights and Measures (I.Snforct:irnvmS
Act. The accused pleaded guxlty‘anii s
sentenced to pay a fine of Rs. 75 or in de ot
to suffer simple imprisonment for 2 months.

(4) A trader was prosecutc?d' for limanct;-
facturing scales withqut obtammgM 0:3: %
The Inspector of Weights and ea "
while inspecting the workshop of the accus.n )
had found the accused manufacturi i
scales without licence. The accused wa0
fined Rs. 25/- or in default to underg

simple jmprisonment for 15 days.

.
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(Indian Standards which have a particular bearing
on the change-over to the metric system are indicated
here. Copies would be available from the Indian
Standards Institution, Manak Bhavan, 9, Bahadur
Shah Zafar Marg, New Delhi or their Branch Offices
at Bombay, Calcutta, Kaapur and Madras.)

Indian Standard Outline Dimensions for Electric Lifts,

Indian Standards Institution has prepared
a draft Indian Standard outline dimensions
for electric lifts {[Doc: ETBDC 9(486)].

This draft standard is a supplement to
the work done earlier in connection with
the preparation of IS: 1860—1961 Code
of Practice for Installation, Operatiopn
and Maintenance of Electric Passenger and
Goods Lifts, and recommends the outline
dimensions of fift wells, lift pits and other

layout  dimensions necessary  for  lift
instaliation,

This draft standard is circulated to ait

interests concerned for eliciting  technical
comments,

Student Type Microscope

Indian Standards Institution has prepared
a draft Indian Standard Specification for
Student Type Microscope  [Doc: EDC
36(632)], which specifies the general and
functional requirements of the student type
nicroscope used in schools and colleges for
»bservation of minute objects under magni-
\cation.

The draft standard is circulated to a1
werests  concerned for eliciting technical
ymments.
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Nomiual Capacities and Nominal Diameters for Process

Equipment

IS: 2843—1964 and IS: 28441964 two
recently published Indian Standards deal
with the nominal capacities of containers and
process vessels used in chemical equipment
respectively, .

Chemical equipments come in va‘rious
capacities and -diameters and are des:gnefi
to various temperature and pressure condi-
tions. To help the fabricator to offer stand-
ard equipment and for the user to order
equipment on such basis, it was necessary
to lay down a rationalized series of preferred
capacities, diameters, temperatures anfi pres-
sures, These two standards along with two
other IS: 28451964 and 1S: 2846—1964
which deal with nominal pressures and tem-

peratures respectively, will meet this need.
Price: Re. 1-00 each

-Bearings

Indian Standards Institution has prepared
the following three Draft Indian Standards
on Bearings which will be circulated shortly
to the interests concerned for their critical
comments and suggestions for improvements:

(@) Boundary Dimensions for Tapered’

Roller Bearings, [Doc: EDC 39(891)]-

(b) Gauging Practices for Ball and Roner
Bearings, (Doc:EDC 39(974), and

(c) Spécification for Sintered Metal

Powder Oil-impregnated ~ Bearings,
[Doc: EDC 39(905)].

Doc:EDC 39(891) deals with the bounc_lafy
dimensions for tapered roller bearings
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including the tolerances. These are very
essential for a satisfactory performance
which depends on a minimum running
accuracy. A separate specification, IS:
25131963 has already been published
for boundary dimensions for rolling bearings
for general engineering purposes.

. Doc:EDC 39(974) establishes the standard
gauging practice employing standard mea-
suring loads and measuring pressures for
various measurements carried out on ball
and roller bearings, in order to get uniform
and comparable results. These practices
may not, however, necessarily represent the

- production gauging practices.

Doc:EDC 39(905) lays down requiie-
ments for the materials, dimensions, tole-
rances, inspection and testing procedures
for sintered metal powder oil-impregnated
bearings. The use of this type of bearings
is increasing rapidly in such industries as
automobile, machine tool and light engi-
Deering, and it is expected that this specifica-
tion will prove very useful in these fields.

Commercial Timbers

IS: 3991965, a fundamental Indian
standard relating to timber and of course

one of the best known on the subject, has
recently been revised,

This standard gives the details of the
Zonal distribution of common commercial
timbers of India, classified according to their
various uses and important properties.

The present revision was undertaken not
only for metricizing the standard but also
for effecting other important changes. In
addition to the average weight per cubic
metre (cubic foot) of various species of
timber, the range of weight has also been
given. Other important additions made are
the incorporation of abbreviated symbols
for each species of timber and the compara-

. . -
tive strength coefficients. ‘Be51des, a i; "
more species have been included in
various zones.

For the purposes of this standard, ;ndis :
has been divided into five zones as SnoOw
in the map appended to the standard.

By furnishing informa.ti‘on regarding ;ihac;
classification and availability of com’merthis ,
timbers and their important propertics s
standard will enable those who are engag :
in timber trade to procure the correct specte

iiable source.
i om the nearest avaiia
of imber fr Price : Rs. 10.00

Structural Safety of Buildings: Loading Standarfls
'Indian Standards Institution has pubhsheci‘
revised edition of Indian Standard go(tii.e o.
practice for structural safety of buil 1’}1tgss
loading standards -(IS: 875—1964). T
code covers basic design loads to be assu

in the design of buildings. The imposed

loads, including wind' loads, wt.xich1 :(riz
specified herein, are minupum workl.ng 02 s
which should be taken into consideratio .
for purposes of design.

This standard was originall'y.pubhsl.led in
1957 for the guidance of civil’ t?nglneizz,
designers, architects and o:thers interes "
in the field of building design. Tl.le cges
being one of the very impor?ant basic cotr )
has been widely adopted in the cgut; ge
This revision has been brought out to inclu °
the modifications found necessary as a resu
of wide adoption of the code.

The revised standard incorporates c.eFtam
important modifications a‘nfi addltl:i)'l:'[s,
which are revision of the prgvmons regar 1hg ,
basic wind pressure and its Fﬁ‘ects on; er:
building; new clauses on wmd' lgad | r?d
butterfly type structures; modtﬁef v;lth
pressure coefficients for sheetfad roofs, | oic
curved and sloping; and deletion of selsme;
load provisions since a separate and compr
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hensive code has been prepared on this
subject. Opportunity was also taken to

adopt metric system of weights and measure-
ments.

Price: Rs. 5,00

Computaﬁqn of Capacity Tables for Pressurized Storage
Tanks,

Indian Standards Institution has published
Indian Standard method for computation of
capacity tables for pressurized storage
tanks (IS: 2808--1964), which prescribes
methods of computation of capacity tables
for the following types of vessels which are
normally used for the bulk storage of liquid
petroleum and petroleum products under
pressure:

(@) Vertical tanks,

(b) Horizontal tanks,

(¢) Spherical tanks, and

(@) Spherioidal tanks—plain and noded.

The measurement of bulk quantities of
liquid petroleum products involves various
processes such as calibration and computation
of capatity tables of tanks, gauging of tanks,
temperature’ measurement of oils, and cal-

_ culation of bulk quantities of oils in tanks.
The need for accurate calibration of tanks
cannot, therefore, be over-emphasized. The
object of this standard, is to lay down
methods, to be adopted wuniformly in the
country which will enable computation
of capacity tabls for pressurized storage
tanks.

Price: Rs. 5,00

Singl¢ and Double Column Planing Machines

The Standards Institution has published
an Indian Standard IS: 2877—1964, which
prescribes the limits of accuracies. for single
and double column planing machines,

The quality of machine tools .in general
and of planing machine in particular has
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considerably been improved duril}g the last
few years. It is hoped that within a short
time a large number of manufacturers wo.ul
be able to supply freely planing machines
complying with the requirements of this
standard with the assistance which it 15
hoped, the Government of India will org?mze
for the benefit of interested manufacturers.
Price: Rs. 2.50

Corrugated Sheets

A uewly published Indian Standard IS:
3007 (Part 1)-1964, lays down the method
of laying and fixing unreinforced corrugated
asbestos cement sheets used as. coverings
for roofs and walls.

Due to many advantages it offers, such a8
durability, lightness, ease and quickness of
construction, unreinforced corrugated as-
bestos cement sheets are commonly used for
providing structural surface exposed tO

-weather, such as roofs of industrial, instl-

tutional, commercial and residential build-
ings. This code is intended to give guidance
in selection of materials and laying of as
bestos cement corrugated sheets for obtaning
satisfactory performance. '

In a different part of this standard fe-

quirements regarding laying of semicorru-,

gated sheets have been covered.
Price : Rs. 5.00

Wooden Crates

Indian Standards Institution has chently_
published Indian Standard Specification for
Wooden Crates (IS: 3071—1965), which
covers the requirements of wooden _c"“,w"
intended for packing of articles welghlng
not more than 250 g.

By using wooden crates, 2 69n81defab:§
saving both in the volume of tupber usd
and the gross weight of the pack 18 eﬂ'ecteé
provided the crate is properly deSIgn@ an

constructed. The strength and rigidity of a
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. load,
the type of
ts packed and Tage
(')f c'oet:m(l)‘f tlI;e fact that lar.ge qua: (tifsigns
" :)IZlen crates of various S1Z€$ a:aﬂety "
:Jr(; in use for packing 2 wide ,

articles.

crate are influenced by thf: three-day corner
(locked corner) and the diagonal braces.

An attempt has been made in this standari
to lay down the requirements of the framewor
of wooden crates in relation to the weight

price : Rs. 4.00
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Verification work and Licences Issued

(Metric Measures had been publishing in the past a series of lists of licensed
manufacturers, dealers and repairers of weights and measures, weighing and measur-
ing instruments licensed by the Governments in the various States and Union Terri-
tories under their Weights and Measures (Enforcement) Acts. To economise

on paper the practice has been discontinued.
A feature on statistics of verification and licences

published in Merric Measures.

issued is also being

—Editor)
STATISTICS OF VERIFICATION OF WEIGHTS ETC. AND LICENCES
States/Union Period Weights Capacity Length Weighing Measur- Total number of
Territories Measures Measures Instru- jng  Others
ments Instru- Mifgs. Dea- Re-
ments lers  pairers
As of July 1965
1 2 3 4 5 6 7 8 9 10 1
(1) Andhra 1 Feb.64to  2,00,101 64,362 6,408 21,747 527 26 14 59 24
Pradesh 31 Mar. 64,
(2) Assam 1 June64to 83,104 — 19,638 490 1,075 45 19 254 238
31 July 64.
(3) Bihar 1 April62  1,28211 — — 19,309 56 — 30 203 43
to 31 Jan. '
63. .
(4) Gujarat 1 Apr.64to 1,77,068 13,444 1340 21,039 107 — 125 — 59
31 May 64, .
(5) Kerala —_ —_ - — _— — — — —_— —
(6) Jammu & 1 Apr.63to 2,12,854 2,582 7,511 683 3 4 36 36 2
Kashmir 31 Mar. 64
(7) Madhya 1 Aug. 64 1,76,445 52,105 1,590 69,410 90 — 3 423 245
Pradesh to 30 Sept.
; 6. .
(8) Madras 1Julyto31 1,559,120 92,733 1237 23,303 864  — — — —
: Aug. 64.
(9) Maha- 1 Apr. 63 12,73,216 2,94,420 5,608 — - —_ — — —
rashtra. to31 Nov.
63.
(10) Mysore 1 Apr.62 481,345 105253 1089 196 2 — 8 103 6
. to 30 Nov. ‘
62.
(11) Punjab 1 Dec. 64 9,12,68 10,684 3760 20,123 103  — 6 412 104
to 31 Jan.
65.
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1 2 3 4 5 6
(12) Orissa  Jan.63to 197,851 30,025 1,055 4,891
May 64
(13) Rajas-
than )
(14) Uttar 31 Dec.64 1,75,760 4,867 4,721 48,151
Pradesh to 1 Jan.
65
(15) West 5 June 65 84,945 2,186 — 89
Bengal to 10 July 65 )
(16) Andaman N.A.
& Nicobar
Islands
(17) Delhi  1June 64 59,032 5444 1,186 8,827
to 31 Aug. -1-37 Petrol lorries
64.
(18) Goa .. 1Apr.64 13,523 1,012 23 26
to 31 May
64
(19) Himachal1 Feb. 64 2,062 127 72 629
Pradesh to31 Mar.
64
(20) LM.A, N.A.
Islands
(21) Manipur 31 Jan. 65 12,048 21 34 239
to 31 May
65
(22) Pondi- 1 Feb. 64 4,038 1,341 36 21
cherry  to 30 Nov.
64
(23) Tripura 1 Apr. 62 62,050 8,464 720 9
to 30 July
62

NL.A.—Statistics not available as yet.

- P 10 1t
6
- _ 103
o
NA, ——— "
255 — -
39 — -
- I
126 — 26 B
_ 353 —
5 — ! -
o
—
7 3
4 - 3 10 3
s — gs 3
31 -
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IS YOUR PARTNER IN
PROGRESS & PROSPERITY

Its Contributions are :

+ Scientific quality control

* Uniform quality of products

*» Increase in producﬁvity

* Reduction in rejection and waste

« Consumer confidence and goodwill
'* Competitive marketing position-

+ Increase in sales and profits

ma""ﬁ“""'"g organizations have taken 737 llcences to apply
) Mark on their products. B

Wnte TODAY for particulars how your product can be covered
by JCertification Mark,

e
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IST) INDIAN STANDARDS INSTITUTION

NEW DELHI  BOMBAY, CALCUTTA, KANPUR, MADRAS

TYPICAL METRIC PRICING UNITS FOR WHOLESALE TRANSACTIONS

S"Nﬁ"l Commodity Metric Unit
0.
(1) Gold 10 grams (g)

(2) Grocery and Confectionery
Biscuits, sweetmeats, cardamoms,

Textiles and Textile Fibres
Cotton yarn, damaged and seconds cloth, raw silk, rayon, silk yarn, raw
wool, wool manufactures (when sold by weight).

Paints and Chemicals

Paint (if sold by weight), indigo, liquid chlorine.
Hides, Skins and Leather

Raw hides, leather (hides and skins).

Metals

Silver, aluminium sheets, strips and circles, copper and brass wires and utensils.

Miscellaneous
Tea, meat, camphor tablets, mica.

(3) Grains and Pulses
Rice, wheat, jowar, arhar, moong, masur, gram.
Spices
Black pepper, mustard, chillies, dhania, dalchini, turmeric, betelnuts.

Plantation Products
Rubber, cashewnuts, kernels, tobacco (raw and manufactured).

Forest Products
Lac and lac products, gums, myrobalans, galnuts, soapnuts.

Textiles and Textile Fibres
Raw jute, raw hemp, coir yarn.

‘Oils, Oilseeds and Oilcakes
Vegetable oils, oillseeds, oilcakes.

Non-Ferrous Metals
Aluminium: ingots, bars, blocks, slabs, billets.
Lead: ingots, sheets and strips.
Copper: ingots, blooms, slabs, cakes, tiles, bricks, billets, blisterbars and
wirebars, rods, sections and pipes, plates, sheets and strips, circles.
Brass: ingots, rods, sections, pipes, sheets, strips circles.
Zinc: ingots, sheets, strips.
Tin: blocks.

‘Chemicals s e
Caustic soda, bleau;hmgpowder, glycerine, soaps, paper salt.

‘Others
Sugar, gur, ice, fish, sugarcane, vegetables, tamarind.

{4) Minerals
Iron ore, manganese ore, bauxite, coal.

Iren and Steel
Pig iron, iron & steel manufactures, semis (billets for rerolling etc.)

(5) Cloth (mills, handloom, silk rayon and woollen cloth)

(6) Jute carpets, coir mats and mattings, sheet glass.
(7) Timber.
(8) Paints (when sold by measure), spirits,

41 kilogram (kg)

1 quintal (@)
(100 kilograms)

t

- one metric tonne (t)
(1,000 kilograms)

1 metre (m)
one square metre (m2)
one cubic metre (m3)
one litre ()




Weights Square Measures
(1) In place of the present units of seer, pound, (I) Use the square metre in place of square yard :
rattal, viss etc., use the kilogram. - or square foot, and square centimetre in place of :)
square " inch,
(2) In place of the tola, use the gram or 10 grams.

(3) In place of maund or corresponding unit, use the
quintal i.e,, 100 kg. Cubic Measures
(1) Use the cubic.metre in place of cubic yard or '
cubic foot and cubic centime . i. place of cubic

inch.
Capacity Measures
In place of seer or gallon or any other measure, usc
the litre.
Packaging
It is advantageous if sizes of packages correspond
to series of commercial weights and measures
Length Measures prescribed,
(1) Use the metre in place of yard or foot and the These are: 50 kg, 20 kg, 10 kg, 5§ kg, 2 kg, t kg,
centimetre in place of inch. 500g,200¢,100g,50g,20g,10g,5¢,2¢g,1¢g,and
S0 on.
e
-~ &
52 v Z ) N> /
[4
. —_ '
N
" TYPICAL PRICING UNITS FOR RETAIL TRADE
S&r;al Commoedity Metric Unit for Use

b

Y

(1) Foodgrains, cereals, pulses, spices, ghee, bread, vegetables,

meat, fish, sweetmeats, tea, coffec, sugar, salt .. .. lk¢g
(2) Oil for cooking .. o .. - .. .. .. lkg or I litrc depending upon prevalent
practice.
(3) Fruits . .. .. .. .. .. .. .. 1 kg or number depending upon pre-
R T valent practice.
@) Milk S 12 0
(5) Cloth and related materials .. .. .. .. .. 1 metre
(6) Prepackaged materials .. . . .. .. .. Preferably sizes corresponding to scries

. of commercial weights and measures.
Publisked by the Director, Publications Divislen, Miristry of Information and Broadcasting, Delhi

and printed by the Maneger, Government of India Press, Faridabad, '
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