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Does Metric System Make Possible
Economic Production ?

HERMANN SCHMITZ*

Obcringenicur,

Allgemeine Elektricitats Gesellschaft (AEG), Essen,

West Germany

THE joy and satisfaction with which the

European metric countries have received
the news  of India’s decision to adopt the
metric  sysfem can hardly be exageerated.
The metric world block is thereby further
strengthened and it is to be heped that other
-countries will also follow India’s example.
England and the U.S.A. have already
recognized the great advantages of the metric
decimal system (see Report of the ‘Committee
on Weights and Measures  Legislation,
London, H.M, Stationery  Office, 1951%).
However, they have not taken any decision
regarding  the introduction of the metric
system in practice; it is assumed that the
advanced stage of industrialization in these
countries stands as an obstacle. The un-
fortunate  fact, therefore, remains that
interrelations  between countries are made
difficult by the co-existence of several sys-

*Dr. Hermann Schmitz, Head of the Standards Department
of AEG’s Turbine Factory in Essen was deputed to Indja for 4
months from November 1959 by the West German Government
under the Indo-German Exchange Programme. He worked in
collaboration with the Indian Standards Institution and visited
a number of factories in Calcutta, Bombay, Madras and other
places and discussed problems of change-over to the metric system,
particularly the conversion of engineering drawings and designs.
His views would be of interest to Indian industries,

—Editor

tems, and this state of affairs will presumably
go on for a considerable time.

Comparison of the Systems

Physical ~quantities, such as measures,
weights, etc. are designated by the product
of the unit and the numerical value. A
value by itself cannot represent a physical
quantity; for example, the statement: ‘the
body has a weight equal to 50’ has no
meaning. To this numerical value the unit
must be attributed, for example, ‘kg’. The
choice of the physical units is optional and
it is necessary to specify the units to be used
for measurements. The choice ‘must be
limited to a few basic units from which all
the other units should be derived.

The question of physical and technical
units  obviously transcended the national
Scope so much so that the TInternational
Metric  Convention was created in 1875,
Today this Convention consists of 36
countries. At the same time the ‘Bureau
International des Poids et Measures’ was
also formed. This Bureau is the trustee
for the original standards of length and
weight. The Iast plenary meeting for
weights and measures which was held in

3
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1954 yecommended the following has
as the international system of units:

for length

metre
for mass kilogram
for time second
for electrical current ampere

for temperature
for light intensity

degree Kelvin
candela

Despite the activitics of the Metric Conven-
tion—which also includes the U.K. and the
U.S.A. as members—we still have a long way
to go to achieve unity regarding units. It
is true that the ampere and volt are universally
used and the same unit of time is also used,
but for length, mass and temperature there
are a medley of units in existence.

The ‘metre’ and ‘kilogram’ are defined as
international  basic  units. On the other
hand the so-called Imperial system of weights
and measures is nothing buta heterogene-
ous collection of separate units which
originated independently of each other and
the system into which they were welded is
not, therefore, homogeneous.

The ‘yard’, for example, was defined in
the 12th century as the distance between {he
‘tip of the nose of His Majesty Henry T of
England and the tip of the thumb of his
outstretched hand’. 1In the 16k century the
‘foot’  was defined as ‘the average tread of
16 men’. The legal ‘rod’ was 16} feet
and the foot was divided into 12 inches.
The difficulties of the jnch system will become
apparent  only when we consider how the
units in the two systems  arc  subdivided.,
In the metric System we have the decimal

subfiivision, for example: | metre=10
decimetres=100 centimetres = 1,000 milli-
metres. On the other hand, the Imperial
system  requires menta]

s acrobatics, for
example, 1 mile=8 furlongs =320 rodge

1,760 yards=57280 feet=63, 360 inches.

In the case of weights the co

A nfusion is still
worse. Besides

the officially recognized

icounits
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metric  weights

system there are also 5
Imperial weight

Systems,

Further trouble is caused by the fact that
certain English and American units, though
having the same name. are different.  For
example, the yard  dovs not have the sume
value on  both sides of the Atantic occan,
the  American gallon is about 20 pereent
less than the Imperial gllon and the English

tonis 10 percent heavier than the American
ton.

Units and measures are not only important
for science but they form an inseparable
part and parcel  of industrial production.
“The quality of industrial products depends
to alarge extent on the stage of development
of measuring techniques. Measuring plays
an important role even in daily life. When
we pay money for an article we like to know
its correctly measured value. It has been

universally recognized that the Stafe must
assume the task and res

that the possibility
is available and that t
measured.

ponsibility of ensuring
for correet measurement
he articles are correctly

According to the Imperial  system it is
possible  to measure correctly.  However,
as we have seen above, this requires plenty
of mental acrobatics and arithmetic tables.
Thus, for example, the requirements of the
industry  for units for
methods can
the inct
is th

precision measuring
. no longer be met by dividing
11to 64 parts. The consequence
at the inch has to be divided decimally
S0 much so that two different systems appear
In one numerical valye,

Naturally, the correct application of any
measuring  system and jts

‘ understanding
Is only a question of being accustomed
to the system concerned. Only thus

can those who are accustomed t
syst.em understand thyt

thleve high precision in j
tion with the jnch system

o the metric
it is possible to
ndustrial produc-

.
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When the metric system with its precisely
defined basic units and its logical decimal
structure has taken root in India, it wiH-hc
evident to all how difficult every operation
had been to them betfore.

Metric System for Mechanical Engineering -

The change of units naturally entails cgrmin
difficulties  with regard 0 change in ideas,
values and  also change in the industyial
production.

Teaching in schools is absolutely ncces-
sary; but first of all the teachers must
readjust their ideas and become accustomed
to the metric system. Textbooks are 1hg
most important means for education in the
metric  system. Merely  using textbooks
from metric countries such- as Germany,
France and ftaly witl not be sufficient
nor will superficial - converdion  tables alone
The toxthonbs st b
suitable for Indian conditions; they must
illustrate the advantages of the metric system
and make it casy for the student to readjust
himself to this system.

be  of any  use.

The conversion of basic units like the yard
or the inch to the metric system presents no
difficulty because only a single value has
to be converted. 1t is, however, more
difficult when we come to compound units;
for example, pressure is cxpressed  as
kgfcm*=1 atmosphere in the metric system
whereas in the Imperial system it is Ib/sq.
in; tensile strength or yield strength is given
in kg/mm? in metric system and in fons/sq.
inch in the lmperial system.

The difficulty here is not only in the con-
version of a more complicated value, but the
engineer is accustomed only to the values
expressed in the inch system. A value'm the
metric system does not convey to him ghe
precise technical sigmﬁczmcc'. Table§ with
vivid schematic representations are in my
opinion essential for this education.

This process of re-education ‘will extend
over a considerable period of time. If one
starts only with this re-education, the d'an.ger
will be that the young men after finishing
their education will feel like fish f)ut of' wat.er
when they come in contact w:th. daily life
and enter into industrial production where
the change-over has not yet been effected.
Thercfore, the cducation of the young men
in the metric system and the change-over
to the metric system must proceed side by
side.

Tt appears to me of the utmost i{nportar.lcc
that the change-over should have its starting
point in the manufacturing CONCRrnS; here,
sufficient cxperience is available with regard
to the units (weights and measures) whose
application in  daily practice mgst be
thoroughly understood from the pomt'of
view of caloulations and  measuring
seehiniques, 1 the change-over 1s first effect-
ed in the maunufacturing  concerns, the

factory workers will imbibe the metric
system, and will impress those who surround
them and those who come into contact with
them in the home as well as in society circles,
with the advantages of the metric system.

It would be very complicated to enter into
details regarding the implications of a change-
over in all the branches of industry; we shall,
therefore, confine ourselves to mechanical

engineering and the supplying industries
connected with it.

What is Economical Production ?

If one wishes to know whether the mere
adoption of the metric system will guarantee
economical production, it must first of all be

clearly understood what is meant by
econontical  production,

Drawings serve as the language in a
manufacturing  concern; they form the

basis of a smooth production process, they
guarantee the functional  quality of the
manufactured article. The clearer, more
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precise and more comprehensive the drawing
15, the easier will it be for the worker in the
factory to produce according to the drawing.
Itis not sufficient for the designer to ensure
that his designs  are functionally satisfactory.
A good working design  should not only be
functionally perfect, but it must also keep
the material, equipment, cost and time to a
minimum. For this the designer must have
a good knowledge of the material to be
used and he must also have a good know-
ledge of the methods and  processes  of
production.

Naturally the designer cannot bec  omnis-
cient. Standards and standard specifica-
tions are, therefore, aa important help for
him in his highly responsible work. First
of alf there are the national standards which
constitute the basis for an understanding and
co-operation between the various branches
of industry (materials, accessories, etc.).
The national standard, by itself, will not
guarantee economical production for a
particular  manufacturing concern. It is
absolutely necessary that a special depart-
ment should beset up in the factory
order to examine the
standards

in
relevant  national
and if neeessary  revise them

VOL. 3, MAY 1960

according to the economical
of the factory; or even S¢f up  special
standards on the basis  of these national
standards.  Thus, apart from the designing
office, we have the standards department
uader an expericnced  standirds engineer,

The standards which are of great mpoy
tance for obtaining o good design and
which have 1o be prepared by the standurds
department for the requirements of the factory
concerned, can be divided into the following
groups:
(ty Basic Standards

IUis not quite casy to give an exact defini-
ton of basic standards since they form
the basis of all design and standardization
work, and the imits of apphicabitity thus
depend on the branch of the industry
concerned.  Some  of the most important
basic standards in  mechanical engineering
are standards for limits and fits (round and
flat fits), thread profile, thread dimension
and thread tolerances, gear profifes,

requirements

¢ dimen-
stons - and tolerances for gears. connecting
dimensions o coupling,  piping Nanges

A

ete. This may be iltustrate
Figure 1 represents a flange
ed basic standards,

d by an example.
and the associat-

B——

Fig, 1~Flange and  Basie Staudards

2
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The following basic standards are neces-
sary for the manufacture of this item :

(a) calculation standard for flanges,

(b) nominal pressure for determining the construc-
tional dimension of the f{langes,

(¢) nominal widths, :

(d) form of welded joint for pipe connection,

(¢) bolt hole circle diameter and number of bolt
holes,

() through holes for screws,

() surface finish, and

(h) counterboring and countersinking for nut
seating.

It may be asked, why have so many basic
standards. when the finished product itself
is in any case slandardized 7 The answer
is that these standards are not only meant
for flanges but also for valves, slide valves,
pipes, gaskets, etc. These standards further
form  the basis for a co-ordination, among
others,  between -the work  of the various
standards committees. They arc also the
basis for the possibility of an obligatory
deviation (necessitated by factory conditions)
from the standard of the finished products,
where, however, the connecting dimensions,
for example, correspond to the basic stan-
dards. The scope of basic standards also
includes the choice from national standards
according to the factory conditions in order

to limit the equipment and also for economi-
cal store keeping.

(2) Standards for a Uniform Interpretation of
Drawings, Designations and Other Techni-
cal Data

Under this category  may be included
especially the drawing standards prepared
at the national level. Tt must be possible to
manufacture the parts represented, dimen-
sioned or otherwise characterized and indi-
cated on the drawing, either in one’s own
factory or if necessary outside. The drawing
must be clearly understandable so that the

planning officc can easily carry out thel
work according 1o this drawing, and th
worker in the workshop can also work
according to this drawing.

Figurcs 2—6 are examples of correct and
wrox;g representation.  They  show t'he
importance of following a standard practice
in drawing,

(3) Standards for Delivery Conditions, Test
and Acceptance

These standards specify the quality of the
products  required by the consumer and
contain methods of test and acceptance.
The designer can give in his drawing the
reference to these standards, thereby making
clecar his requirement regarding quality.
Thus, the drawings need not be encumbered
with detatled explanation, text etc.

& Standards for Muterials

An absolutely  necessary  requirement fo
the designer i1s the standards containing
conventional  designations,  properties o
strength and chemical composition of th
materials.  Other similar properties of the
materials, such as weldability, high tempera-

turc  stability, brittleness, bendability are
also of great value.

National standards specify the materials
which are being or are to be produced in the
country. The task of the individual manu-
facturing concern is to choose the material
best suited for its own purposes. In order
to be economical in store-keeping it is

necessary to have only a few qualities of the
malterials,

(5) Standards for Semi-finished Products
When a finished product is manufactured,
the designer must know what semi-finished
product is to be used. He would, there-
fore, be rcquired to give the desired basic
materials in the part list, for example, round
material, rolled or forged, forged bushing,

7
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st He has to make his choice  on the
baots  of the standards  for semi-finished
products, which  have to represent, for the
factory  concerned, a selection from the
national standards  for keeping  the stock
[o 4 minimoany.,

(0) Standards of Finished Products ' .
help to the designer

These are of great e
; finished

cince he does not have to design the
products himself.  They mercly have 1'0 be
indicated in the part list by their full designa-
ton, The  standard  of - finished product
Seoenarntees  the best design and the
Hillit\ll;l[ standard  guarantees that standar-
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and focking  plates. The standardized an 1,
therefore, Lcmnmcrciu”y popular tools such
as drillg, screw  taps, milling cutters, etc.
can be procured at  a ¢Reaper rate from
factories which are specially set up 1o
produce  these tools.,

These are the main - groups of standards
which  may be supplemented in a particular
fictory with the factory  standards.

To give a further instance of economical
production, we may mention the impor-
tance of limitation of lypes. The cost
of switch-over from one type to another is
possibly the main concern of the factory
manager.  Unfortunately, there are certain
customers who are not satisfied to timit their
choice to standard products. They, there-
fore,  place orders for special types of
products.  For instance, in a factory of
Calter tools 80 percent of the erders were
for non-standardized designs. These orders,
E;"“::r“’:f, represented only 10 pereent of the

. Pducating  the  copsumer bY

Sman,
gher prices for nop-standar

ding p;
8 and refusing orders in casct
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€re the
*nufacture accordj
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special  order is uncconomical is the only
way to limit the number of types.

A lot more could be said about sctting up,
implementation and the cconomical results
of standards, but that would be a divergence
from our subject. 1t may be merely  stated
here  that  standardization is indispensable
for a good design and  cconomical produc-
ion.

Change-over in Factorics

Up to now we have claborated the theme
that drawings and standards arc the basis
of an economical production. We shall
now discuss the question as to whether a
mere change and counversion of a drawing
(prepared in the Imperial system) to the

metric  system will guarantee an economicul
production.
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From the comparison between the twe
systems given at the very beginning of the
article, it may be gathered how much more
advantageous and comprehensive the metric
system is.

Unfortunately, the view has often been
put forward that in order to render universal
satisfaction  and guarantee interchangeability
a mere conversion  of inch values into metric
vialues would suffice.  Itis wrong to counten-
ance such compromises which do no justice
to the metric system, whose advantages are
thereby thrown away, becausc the converted
vatues will have to be expressed up to one
hundredth or even one thousandth of a
mitlimetre. Let us assume, for example,
that a worker places an order for a drill by
stating its outside diameter as 15875 mm
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Fig, 7~

Main Drive Flange—American Drawing in original Inch System



MIETRIG MEASURES, VOL. 3, MAY 1guo

(instead of 5/16 in). Now. it ix not only
cumbersome 1o express this value orully,
but to write down the three unneeessary digits
takes time and may lead to crrors. Such
a conversion to the metric aystem an a way
ensures cconomical production and entails
only needless expense.

i The following drawings show two ways of
[ conversion.
Figure 7 shows an American drawing in
the original inch system. Figure 8 shows the
same drawing converted ipto the  metric
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system in such g wa

' y that interchangeability
18 assured.

(Certain German basic standards
for surface finish, material and deviations
of dimensions without tolerance specification
were  taken into consideration),

Figurc 9 fepresents the same part, no

longer interchangeable but in correct metric
values.  Metric thread is used as well as the
German  basic standards on limits and fits,
deviation of form and position, etc.

- spare parts, if the

' ?
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Now, many may ask why a drawing
should be converted to the correct metric
system  with straight dimensions, ctc. ?
Are not the disadvantages of non-inter-
changeability so great that onc has to
expect dislocation of the manufacture and
considerable  expense ?

The  manufacturers  of products  with
long working life may ask  what about the
supply of spare parts and repairs 7 For
example, a factory which has manufactured
more than 20,000 stationary single cylinder
Diesel  engines in the inch system will have
to continue to manufacture the old parts as
inter-changeability with
the new metric parts is no longer ensured.
Thus the variety of types will increase.

These are pertinent questions which serve
to show  how deep

one has to oo into
these

problems in order to make practical
suggestions to the manufacturer. Naturally
the solution for the different branches of
industry would appear different.

It may, therefore, be stated that a mere
conversion to the metric units will not
guarantee cconomical production. Adopting

the true metric system forms the only basis
for this.

The Indian machine industries manufac-
ture majority of their products under licences
and according to foreign drawings. [t
even happens that a factory has licence
contracts not only with different firms of a
forcign country but with different firms of
different foreign countries. Itis, therefore,
hardly to be expected that l.hcse foreign
drawings can guarantee economical produc-
tion since Indian standards of the group
mentioned carlier arc not uscd, not to
mention company sclections and standards

of the local indnstrv. The drawings must,

therefore, be revised to suit conditions in
India regarding available parts, semifinished
products etc., and the possibilities for econo-
mical production existing in a factor_y; in
revising, functional qualities such as efficiency,
strength, manipulatability ctc. should not
be affected.

The metric system can be introduced along
with the revision of the drawings. For this
change-over it is necessary to have suitable
s&un&ards which specify what metric va.lues
should be adopted to replace the old inch
values. The most important bases for
economical production are, as already
mentioned, selection from national standards,
setting  up  dimensional standards (for
example, standards for thread diameter, bore
diameter, sclection of fits, etc.) as well as
company standards for semifinished products
and  finished products,

Certain company standards from German'
which can also be uscd for the industry here
may be given as examples.

Table 1 shows a conversion table fror
Whitworth to metric threads. Besides th
conversion of threads, such items as the ol
core areas, through holes, widths over flat
as well as their new values which again corres

pond to the values from the national star
dards are given.

Table 2 shows a selection for fit holes wit
H 7 tolerance. For making those fit hole
3 different tools (drill, special drill an
reamer) as well as a limit gauge ai
needed. Since such tools are expensivi
preferred nominal diameter must be spec
fied apart from a selection of fits, (fc
example, use of basic hole) for each factC{rI
and the drawings must be changed accordin
to these values.
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Table 1---CONVERSION TABLE - WHITWORTH THRFEAD TO METRIC THREAD

Th‘read Metric Major  Minor Core
Whitworth Dia Dia Area
cm?
i M 12 12 9-726 0-743
12 12-700 9990 0-784
‘ M 16 16 13-402  1-41
5/8” 15-876 12 918  1-311
M 20 20 16-752 220
1'3)47 19-050 15-798  1-960
<
) M 24 24 204102 317
78" 22226 18 .611  2-720
M 27 27 23100 4-19
1 25-401 21335 3-57S
- M 30 30 25-454 509
11 28576 23-929  4-497
. M 33 33 28-454 6436
S 31-751 27-104  5-770
N M 36 36 30804 7-45
L1t 34-926 29-505  6-837
i M 39 39 33-804  8-97
11 38-101 32-680 g§-38%
13 450 A7.0ne 204
? 44-452 37.946 11-310
M 5
o 52 52 45-504  16-26
50-802 43.573 14-912
M5
3% 6 56 48-856 18 75
57152 49020 18-373
—_—

——

Depth  Pitch Pitch Core Through Width

of Dia Drif} Hole  Across
Thread Dia Dia Flats
T-137  10-8563% 175 [0 t4 19
1355 11-345 2-117 15 22
1:299 14-701 2 13-75 1R 24
1-479 14-397  2:309 8 27
1-624 18-376  2-5 17-25 23 30
1-627 17-424  2.540 2 1
1949 22-05¢ 3 20-75 27 36
1-807 20-419 2-822 25 36
1:949 25-051 3 23-75 30 41
2:033 23-368  3-175 28 41
2.27% 27-727  3-§ 26 a3 46
2:324 26-253  3-629 32 46
2273 30-727  3-S 29 36 50
2324 29428 3-629 15 50
2-598 33402 4 31 19 55
2-710 32-215 4-233 . 38 55
2-598 36-400 4 3 ) 60
) - 345 42 )y
271 35-391 4233 42 60
2923 42.077 4.5
N 2 40 48 70
3-253 41-199 5.0 48 70
3248 48752 5 46-25 56 80
3-614 47-187  5-645 55 80
3-572 §2-428 5.5 50 61 85
4-066 53-086 6-35 62 85

r The conversion to

the metric system is one
of the main |

asks of the company standards
:deparlment, atask whose importance should
not‘ be underestimated. Whereas — at the
_?}itetlonilmlheve.l. the convcrsim? 1s done under
T ; or‘lty of the Indian Standards

ution, in the factory this task must be
entru§ted to the standards department ‘Th
question  of the most €CoOnomical Cil‘ ‘C
over for a particular factory must be u(r:?igu
.stood and tackled here, The ‘how of :T:
-change-over should be determined In U:L
above mentioned example of th'c Dicsccl

| 12

c_ngincs, the dimensions for pistons, connce-
ting rods, crank  shafts-—also supplied
AS spares—may  even now be in the metric
system and only the  outside diameter  of
the evlinder sleeves and bearing bushes need
have the inch dimensions.  Thus only these
bushes have to be manufactured and stored
in (wo systems. By correctly  studying
the problem it is possible, in changing over,
to limit the number of types to a minimum.

Conclusion

We can say that the conversion represents

Scle

1
I
|

|

DOES METRIC SYSTEM MAKE POSSIBLE ECONOMIC PRODUCTION ?

a national revolution in the Indian industry.
Not only should the change-over to the

metric system be undertaken, but the produc-
tion data must enable optimum co-operation
o he achieved between the various branches

TABLE 2
ction of Fit Holes with H 7 Tolerance

Nominal Diameter

!
‘ 1 ji of the industry and the basis for an ego;xémi-
p 40 cal production must be censured.  Thus will
{z‘ l 33‘ it be possible to draw cconomical advantage
X | 50 ‘ from the change-over.  Even if the change-
\:}) t :i er» over Lo the mcn'ic. system appears at.tthhes
1 \ o0 | moment to be difficult and cgslly..l ﬁ:
{% . 62 nevertheless  the most cconomnc‘?l mste;\
14 | 2; fong run. If, .however, ihc melfl‘lc sys |
15 70 is spoilt by direct conversion from 'mc
%(7’ \ s values, the result will be even cconomicalh
ig i ;8 disadvantageous.  This point can hardly b
R b g T overempharzised,  Seting up of .smm‘iurd
2% \ gg departments in factories is essential .tm" {
g LT T \ smooth change-over.  The cost of setting uy
2 I} :))f \ and  running  such a department will b
I(" o | more than offset by the ceconomicul etlects
2 N | always rosubting from a0 good  working o
| 30 T R
| 33 m I the  standards department.
, L s | 4 y A ,
| 15 , I the questions  dealt with above, un-
| 13 1 } fortunately in too brief a  manner, ac
" properly integrated and handled, cconomi-
ST T cal success in industry will be assured,
E
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IN view of the introduction of the
System in ouy country it hag become

ncc.cssary to revise the mathematics syllabus
which has 5o far been inusej

Fhe primary classes, This
g this syllabus hag been
fzt*ticles of Guy Knoche, w
in these pages,

meiric

promplted by ihe

hich have appeared

“Therc dIC 10 two opiniony about the need
of 1mpurlmg knowledge of the basic elements
o‘f arithmetic o children during the ﬁrsAt
81X or Seven years of their going to school
For this reason arithmetic muygsg '
very important place in the time-t
leas't four hours 4 week must be alfotted
Wt It is on (his understandis
prosent syltabus has been prepared
syllabus has 1o pe drawn .
that there is foom for gradyy| brogress and
for the‘ fulfilment of the variousg)u‘r L s
of teaching arithmetig, These pyy l ' POS‘w
be reduced to the following: Poss may
{ i )
O8O S st
2) To develop ability

computation,

occupy a
able and at

¢ that the

The
p 1 such a way

to do intricate processes in

(3) To muster and undery
processes  which
activities of every
through v

| Little chitdyen fove 1o ohsg
and evep question. Heneg in the first standard
px:ogrcsx.slmuld he very gx'ztduaf. The danger
ol z_xf!owmg ideas 1o become too abstract ;‘or
their age should be carefully avoided. The
emiphasis, according to experts in this ficld,
should be on practical  work
ton with the help of appar
tesminology taken from

vocabulary and on (

and those arithmetical
e required for common
. day lile and o cqrry them
1h speed ang accuryey

ve and compae

and visualizg-
atus, on the yse of
their day-to-day
ind presentation of fuctyal
du.m. All this iy g continuation of he pre-
Prmary or- Montessori stage, exeept (hat at
(h'c end of the vear (he chifd will be fumitiar
with the iy hundred tumbers.  This
xtftgc being the pUre memory stage, tables
ot addition, sublraction unii anIILlillliozt(iOH
also  form an important featyre.

The caleulation stage
second siand
also

commences in the
ard. A number of concepts have
S0 1o be acquired
of length, of weight,
of lines, The

the concept of unit,
of capacity, of time,
child is graduaily introduced in

A SUGGESTED SCHEME OF STUDIFES IN MATHEMATICS FOR PRIMARY CLASSES

a conerete way to  the metric system.  The
ecimal point, however, and decimal numbers
are avoided as being still too abstract.

Inthe rhird standard the foundations laid
in the second standard are strengthened
through rovision. But the syllabus is not
restricted o revision only. New  concepts
of time, of angles. of space are placed before
the child. At this stage the child  has
reached  an age when  he will  welcome
problems from his daily life and around his
centres  of interest, especially around his
hame, his neighbourhood, his town.

Inthe fourth standard the pupil is prepared
to acquire the concepts  of abstract and
decimal  numbers. He can  also  absorb
the notion of fraction, of average, of arcas,
and volumes. Further progress in the mastery
of these basic concepts, <o essential to the
pupil i makig the practical applications
he will be called upon to do once he leaves
the primary classes behind, is made in the
fifth and sixth standards. Column graphs,
simple  cquations,  factors, percentages,
are so many mathematical tools added to
the pupil’s collection with which to face his
secondary  education. It is also time to
initiate him into the units of other systems,
as for example, the British system.

Standard First

Number Study.~Counting, understanding

and  reading of numbers through concrete
experiences from 1 to 5, then from 5 to 10
and finally from 10 to 100. Writing numbers
in figures from 1 to 10, then from 10 to
100. Use of the abacus and the hundred-
squares board. Meaning of ordinals.

The Four Operations.—Grouping O_f‘Objects
into sets as an introduction to‘adc?mon and
subfraction. Number combinations first
within the limits of 10, then of 100. Tables
of addition and subtraction (e.g. 14+2=3;
6—2=4). Concretc cxercises in addition,

comparison, subtraction of two-figure r}urqbe
within the limits of 100. Multiplicatior
tables of 2and Supto 2x10and 5 x 10.

Money.—Recognition of current  coins
from 1 nP to 100 nP.

NoTe— In this standard arithunetic learning should b
related 1o everyday living. Stress shoul
be laid on the child’s experiences of the siz
and shape of an object, an oral addition an
subtraction of objects (apples, pencil
coins. .. .) first up to 10, then up to 100.

Standard Second

Number Study.—Formation of numbet
from 1 to 100. Counting, reading and unde:
standing of numbers up to hundreds
thousands. Counting in twos, tens, fiv
and fours (note the order!).

The Four Operations.—Extension of a
dition and subtraction (with  carrying
Mental  addition and subtraction of on
figure numbers. Tables of multiplication and
division at least up to 10x10 and 10--10.
(The following order of tables is recommend-
ed: 2, 5, 10, 3, 6, 4, 8,9, 7). Multiplication

and division by not more than two-figure
numbers.

Merric System.—Study of the standard
units of the metric system without using
the decimal point.

Money—Simple shopping sums using
Indian money only and round centres
of interest.

Time.—Meaning and use of the terms:
minute, hour, day. Telling the time.

Measurement.—Measuring experiences with
centimetres and metres. Study of lines,

Note—Everyday life should continue to be the basis
of arithmetic. Stress to be laid on simple
experiences, especially those round centres of
interest such as sports, pets, school activities
and so on. Concrete experiences in cutting,
pasting, weighing, measuring and so on-.
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Standard Third

Nwimher Study. Revision and

of numeration und notiation g
numbers.

CNTC R g

folo sinefioure

The  Four Operations. Revision  and

exiension  of addition and  subtraction,
Maore difticult examples, Simple problems
laken from daily Life and centres of inte
Revision of multiplication

not more than two-figyre
Problems,

rest,
and division {by
numbersy, Simple

Mertric Systen:.

‘ Revision  of
units

in simple problems.

Tz’me.~«Extez1si0n of notiong
month, day,

standard

about ume.

M easurement.—Introd uction to the

. Study
of right angley, squared-ofY surfaces and
cubes.  Ideas of space. Comparison  of
lengths,

Elementary Aspects of  Economie life.—
Buying and selling, profit and loss. carnings,
Savings, expenses, time and  speed.
NoOTE—Free practice in or

bearing on subjects of pract

day life, yg indicated aboye
throughou,

al and  written exercises
ical use in every-

LS recommended
Standard Fourth

Number Smd)‘.~Exlcnsion

of  numbers
up to millions and down

Lo thousandths.
The Four Operations.—Extension of mult-
plication and division 1o three-figure numbers
as multipliers and divisors. Tests of divisi-
bility by 2,3 5 and H. Cheeking answers
by casting off nines.
Decimal Syssom. --Ch
four operations.
1 system. Decimal
subtraction).

anging of units, e
Application to the metric
fractions (addition yng

Fractions.—Common fractiong introduced
. through the decimal System,

Unitary ~ Method —~Simpl

: € exampleg
direct  proportion.

in
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. o ~ont ()f
Tveraec. tutroduction 1o the concep

averaue,

. © o simple
Measurement. Recognition of ) and
X . P TR
geometrteat  fipnres,  Surface um! e
. . . grele, the cone.
volumetric units. tpe circle. Lol
. ) . . TN [T U RN
the evlinder. Construction of pul“'“l and
Squares. rectaneles, regular triangle -
. of pair of compisses
reeular hexagons, Use of pi

¥ aner. ¢ aring  arcas.
and  of squared  paper. Comparing

Flemenrary  Aspects of Fconomic Life. ‘
The post oflice, camping, diflerent means ol
travel and so on.

Note - Free practice in oral and wiitton caercises as
recommended in the previous standard shoudd
continue in this standard as well,

Standard Fifih . .

The Four Operatfons.  Fxtension ol m“.’fl,_
plication and division to more Ih;m, l.hw},-
figure numbers g multipliers und d‘VN_”S'
Multiplication and division by fuc(ors. an,c
factors. Divisibility by 3.4, ¢, g9 1O
and L.C.M. by factars,

The Decimal Systent..
ston of wark, especi
and longituding)

Reviston and exten-
ally in units of fength
measurement.

Fraciions.. ~Extension of previous  work
o half,  fourth. third, sixth. fifth,  tenth,
Reduction to the lowest terms. Compari-
son of fractions. Proper, impr()pcr and
mixed fractions. The fouy operations.

Time. - Seeond, year. Simple problems,
Compound addition, subtraction, muylii-

phication and division  of units of  time.

Measurement. Angles and  measurement
of angles with a protractor. The Marinet's
compass. The triangle and its construction.
Reading and construction of columa graphs.

Civeumference of circle,  surfuce of cirele.

fateral  surface of cyhinder,
» I3 . W N
Generalize Arithmetic.—Concrete,  cas!
and direct problems using letters for num
bers,

Introduction 1o simple cquations.

i ¥ CLASSES
A SUGGESTED SCHEME OF STUDIES IN MATHEMATICS FOR PRIMAR

Elementary Aspects of Economic Life—
Ways of making a living, taxes, cost of ope-
rating a home and so on.

Note—Revision of the unitary method and of th'e
elementary aspects of economic life as indi-

cated in the previous standards should be
carried on in this standard. The Indian
metric units should be used throughout.

Standard Sixth

British Units.—Study of the British units
of length, weights and measures and money.,

Extension of compound additions, etc., to
these units.

Decimal System.—Simple problems on the
four operations. Reduction of decimals to
fractions. Approximate results,

Fractions—Combined < operations,  in-
cluding - the *of’ operation. Reduction of
fractions to decimals. Introduction to ratio,
proportion and partnership.  Introduction

to percentages, with and without regard to
time.

Unitary Method —Extension to fractional
method and to direct and inverse proportion.

Measurement.—Scales, scale drawing an(;
finding distances onrn maps. Areas ol
rectangular  surfaces only, such as floor,
room, door, window, wall, ﬁeld’, etc. Use of
graph paper. Breaking up of simple figures
into triangles, rectangles, lateral' suxjfaces of
simple geometrical figures. Practical ideas on
volumes: the cube, the rectangular Paral-
lelepiped, the straight prism and the gylmder.
Correspondence of volume, capamty. and
weight in the metric system. Extensmn. of
construction: e.g. bisecting an angle, drgwmg
various circles connected with the triangle,
demonstrating angle-sum property f’f the
triangle, and the congruence of triangles.
Continuous graphs, as exhibiting to the eye
a series of values for comparison.

Generalized  Arithmetic—Extension of
oral and written work in symbolic expres
sions.  Problems connected with such ex
pressions.  Simple equations,

formulae
substitution.

NoTe—Simple, well-graded and concrete example
and problems drawn from everyday life shoul
be set throughout, Revision of matter lean

in the previous standards should be insiste
upon,

CORRECTION

fn the article “Co
Assistant Works M
Ambarnath

nversion to Metrj
anager (Design
» dppearing in the Jany

are of value as a simple means of design

On page 19, for lines 13-4 from the
values which are not identical.

¢ System in Machine Tool Industry” b
), Machine Tool

ary 1960 issue, the fol

On page 18, para 3 the first and second lines may bz

ating produ sts’,

top read; *may be

y Shri R. M. Apte,
Prototype Factory {Ministry of Defence),
lowing technical errors may be corrected:

corrected to read ¢ ‘Round numbers

designated by metric values or inch

+0-8
On page 19, ‘Example’, may be corrected to read

as (1 +%‘016) inch (254 0'4)mm




Metric System in Railways

V. SRIRAMAN
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THE Commercial Departments of the fndian
Railways have switched over to the metric
system of weights and measures from |
April 1960. - These departments arc respon-
sible for all work connected with the weigh-
ment and measurement of goods
for despatch, fixation of rates
according to distance and the
of the charges duc to the R
carriage of goods and
1 April 1960, the units
distance are ay under -

tendered
and  fares
reatization
ailways for (he
passengers.  From
of weight  apd

Unit of Weight

‘ s¢ of generul
auintal (100 kilograms) which js

actions of g4 quint
: 0 kilograms i
I units of § kilog

equal o 2.67923 maunds, po :

will be charged in un; n the ¢ x:’
ase

Fams In the case

{2) The unit of wei i
: ght in the case of coal i ‘
to;}“r_xe. (1,000 kilograms) Which is equal to 0.984l7s t(:::
i onne will be Charged in units "rz )
kilograms. 9"'”9'(')

Unit of Distance
(1) The unit of distance is 2 kilo
equal to 0.62137 mile. Fraction of

metre which is
be taken as one kilometre.

a kilometre will

[SUNTE

fhe Commercial Departments come into
direet contact not only with the trade ifnd
industry but atso the large body of travelling
public. Conscquently, the decision to change
over to the metric syslemy wifl affect (e
large clientele of the Railways.

Also, unlesy
to the metric
tion or

the Raitways change oW
system, there will be no inclind”
even inducement for the trade and
commeree to think in terms of metyic units:
much less to adopt the metric system,  Froft
that point of view, (he decision of the Railway
should be g very welcome step.

Compitation of New Distance Tableg
The change-ave
just involving dfew decisions
and notification thercof,
over could be elfected, jt became necessary
for the Civil Engineering Branch of the Rail-
ways to work ou

k the actual
N metric units between adjacent

: 'L stations
on the Indian Railways and furnisp the dis-
tances to the Commercial Departmep
are about 8,000 stations.

After the initial task of workin oy
distances between the adjacent Stag; ! othe

°ns hyg

Fwas not a simple process
of equivalents
Before the change-

distances

There

METRIG SYSTEM IN RAILWAYS

been completed by the Civil Engincering
Branch, the Commercial Department had
to undertake the compilation of distance
tables showing the distance between each
pair of stations on a Railway and junction
kilometre tables showing the distance botween
cach station and junclion with other Rail-
ways.  The former is intended for the cal-
culation of the charges due in respect of
traflic passing focally over that Railway
and the tatter for the calculation of charges
for through traffic between two or more
Railways. Each Railway has on an average
1,000 stations and from cach station the
Railway had to calculate the distance to
every other station and to each junction with
the adjacent Railway. In other words,
calculation of distances for all possible com-
binations as above between 1,000 stations
was involved over each Railway.  The num-
ber o computations was thus of the order
0f 5,00,000. Having made the computalions
cach Railway had to print and publish
local distance tables showing the distance
from each station to every other station
on that Railway. Further, the distance
from cach station to each junction for booking
through traffic to another Railway had also
to be printed and published.

The caiculations and the printing of
these distance tables running into several
‘hundreds of pages, hag to be arranged by
the Railways at  short notice, particularly
at a time when the Railway presses were
busy with the printing of time-tableg and
other Railway publications.

Recalibration of Weighing Machines

Recalibration of the weighbridges and
weighing machines in the metric units and the
stencilling of tarc weight, carrying capaoity,
floor arca etc., on each wagon in new units
had also to be arranged.

There are about 400 weighbridges and
8,000 weighing machines on the Indian Rail-

ways which have so long recorded the weight
in the foot-pound system and which will have
to  be recalibrated in metric units. Some
of the weighing machines only could be re-
calibrated so far with dual markingin the foot-
pound system and the metric units, .In
respect of weighbridges and other weighmg‘
machines, recalibration will be done in the
course of time, Till then, the Railway staff
will actually make the weighment in maum'is
and seers but  invoice the consignments' in
metric  units with the help of conversion
tables.

Rates and Fares

The rates and fares prescribed and published
in terms of the maund and the mile had to be
converted into metric units and renotified. As
has been carlier stated, this was not a simple
matter.  There are certain rules of rounding
oft which are a basic part of the rules for charg-
g, While care had to be taken to ensure,
on the one hand that there was no appreciable
increasc in the rates and fares charged between
specific points or for specific commodities sc
that the public can have no cause for complain
that the introduction of the metric system ha:
served as an opportunity for the Railway:
to increase the rates and fares, it had naturall
to be ensured at the same time that the Rail

ways do not stand to lose by this change
Qver,

For example, in calculating passenger fares
or freights between any two stations, the
existing practice is to take any fraction of a
mile as one mile.  With the introduction of'
the metric system, any fraction of a kilometre
will be taken as one kilometre, A kilomctre
being a smaller unit than a mile, the Railways
would lose if the basis of rate or fare is
converted into exact equivalents. Similarly,
- respect of the amount, fractions are
rounded off to one anna at present. Unde:
the  proposed system, fractions will b
rounded off to 5 nP., which again is a smalle
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unit than one anna and will, 1f unadjusted,
result in loss to the Railways. ’

The adoption of the exact equivalent bascs
of rates and fares, it was estimated. would
result in an annual loss of revenue to the Rail-
ways of about Rs. one crore.  To avoid such
a loss, slight adjustments in the rates bases
had to be made. The contemplated rate
bases had to be tested as to their exact effects.
For this purpose, the Railway staff had to

make enormous calculations. In respect of

passenger farcs alone about | Jakh of calcula-
tions had to be undertaken. Similaris the case
of the rates for goods, parcels and other
traffic.

After the completion of these calculations,
different calculated ready fare and freight
tables running into about 400 pages (as distinct

]from the distance tables carlier referred to)

had also to be printed—and in record time.
s . .
All these items involved hard and accurate

.work on the part of a large number of staff
,both in the office of the Railway Board and in
the offices of the Railways. In the Railway
. Board’s office alone, thc number of man-days
,involved was about 2,000 and on each Rail-

~

way the number of man-days involved was
about 8,000.

[n view of the various units involved and.thc
difference between the units, it was impossn?le
to work out the rates and faresin the new un:is
which will not affect at lon] ~.m.mc 1*“"‘9-‘;"
But, as the Railway Minister mentioned 1 hm‘
budget speech, care has been taken to ensurc
that these variations are kept down to the
minimum.

While those in whose case the rates have
been reduced might welcome it, there is likely
to be some criticism from others in whose
case the rates have been increased.  They are
likely to ask as to what the nccessity was f'gr
introducing the metric system.  The answer s
simple. The Standards of Weights and Measu-
res Act was passed in 1956 and unless import-
ant wings of Government take action to
implement it, there will be little inclination for
the private sector to adopt this system- In
the long run, the benefits of the metric syste™
are unquestionable, and there can be no doubdt
that the effort that has been put in and the cost
that has been incurred in  cifecting the
change, are an insignificant price to pay for the
advantages that will accrue.

Controllers’ Con

sium & Visits

I
CONTROLLERS’ CONFERENCE

The'Second Conference of Controllers
of Weights and Mecasures in the States
and Union Territories was held on 7 and
?3 March 1960, at Rajgir, in Bihar. It was
maugurated by Shri B.C. Patel, Minister
for Agriculture. Supply and Heslth, Bihar.
Besides the
the Indian  Standards Institution, Govern-
ment of India Mint, Bombay, National
Physical Laboratory and the Ministries
of Steel Mines and Fuels, Information and

Broadcasting, Commerce and Industry at-
tended it.

Minister’s Opening Remarks

Palt‘e‘]““gtfrating the Conference, Shri B.C.
berat:: said that the Conference would deli-

Over the complex problems of one
of the most important reforms which we
have undertaken to accomplish by 1966.

[t looked rather strange that we are adopting -

after centuries what was our own. The
onerous responsibility of enforcing weights
and measures dwelt on the State Govern-
ments and consequently on the State Con-
trollers of Weights and Measures.

He said that we should not remain satisfied
with notifying areas and industries, From
the Inspector’s level to the national level

-we must plan thoroughly for supply of

commercial weights, train the personnel,

Controllers, representatives of

appoint them well in time and equip them
with weights, balances and other necessary
equipment. Simultaneously, publicity mea-
sures should be undertaken and the masses
should be educated. He said that asin all
planning, in the introduciion of the metric
system, there were processes which were
interlinked a~d there should be no time lag
bstween them. Careful  co-ordination in
planning and execution between these stages
was necessary. For instance, we should not be
satisfied merely with placing the demand for
commercial weights, but should ensure supply
of the raw materials, especially pig iron.
to the manufacturers. Again, if the supply
of commercial weights was taken care of),
but the Inspectors were not supplied with
working standard weights and balances,
then the commercial weights could not be
verified, stamped and sold, and the very
purpose of the Act would be defeated.

He then reviewed the Organisation of
Weights and Measures in Bihar and said
that arrangements were made for educating
the masses through extensive publicity and
propaganda work. The State Department
of Education was also taking up the work
of changing the syllabus with a view to
incorporating in the curriculum the use
of the metric system. Arrangements were
being also made for training courses to edu-
cate Government servants. In rural areas, the
services of the Gram Panchayat and Village
Level Workers were being utilized.

" 21

-



and trades.
) cept of the metric system
1
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He then relorred 1o the
which occupied an important place in the
State of Bihar,  For weighmen! of cane.
the industry made use of weighbridges through
which 1hc§' bought canc from about S lakh
growers.  Some § sugar factorics in the State
}md changed over o the new system up (o

the 1959 season. the rest would change-over
shortly.

sugar ndusiry

He wished the Conference SUCCESS,

Shri K.V. Venkatachalam, Joint Seerctary,
Ministry of Commerce and Industry, while
thanking the Minister for inaugurating %hc
Conference, said that a symbolic bcginnmg
had been made in October 1958 to permit
metric weights in certain restricted arcas
The idea was to bring the con-
to the notice of
the people and trade and use the -‘1.11{111(1(})12
period to make the Qub}ic fammz‘u wxlt1 R
new concept. Experience has sh?w Ce},
mere talking did not carry us very fdt"\ Ler
tain amount of actual usc, mum.l\y
certain compulsive processes would be e
quired for that purposc. Such compu)‘%lon
would come through the adoption of the
metric system in their commercial ransactions
by the Railways from | April 1960, as also
when Customs and Central Excise Depart-
ment, Ports and Shipping and the Posts and
Telegraphs  Department change over later
this year. Most of the major

industries
like textiles, jute, coal,

engineering, cement,
sugar, petroleum and the like would be
changing over before the end of the year.

In view of ajj these, 1960 would be
year in the change-over to the metric system.
It was, therefore, necessary that the public
should be brought into it more  effectively
than was the case in the past.

a crucial

The primary purpose of the
apart from devising solutions for
problems that had arisen, would

Confercnce,
the various
be to find
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wars and means tooset across ”]cil?lf\li‘:
idea to the public during this year ;1:14(1(‘1‘. “‘]-c
what mcasures were necessary _‘l‘) I;Tz‘l‘dtship.
public tuke ta it without WIS publicity
During the next few months, I{]Tx't\a‘ 1 he
and C‘duu;lli\c Pracesaes wouhd e
stepped up and concentrated.

conesed the various
The Conference then discussed

The 1mportant re-
items of the agenda. [he ;m| ¢
‘ i o PIVE low !
commendations are given be

‘hole Countr
(1) Extension of Weights fo the WhOlL'L‘OI:I\l i’) i
s agrec al metric  welghts she
It was agreed tha et . » should
be made légally permissible the )L,Sl‘(‘
s i T eriod
the country from 1 April 1960. The peric
of transition should be two years.

(The effect  of lhis. rcc0m|‘1‘1lcn‘dul;f0!1
which has now resulted in thg INSUL"O 1d
Notification (see  News & Views) ).,11:“_ ‘j:
bring in the usc of metric welg :f‘\i
remaining parts of the counlry not notihice
cartier. So far as metric  weights are cm.l-
cerned, they will become  compulsory in
all  transactions by 1 October 1960 in (he
arcas alrcady  aotilied in Qctober 1958
and by I Apuil 1962 in the rest of tth country,
as nm;v notified.  Asaresult, all the industries
and trades which use weights would be
covered by the new No\iﬁcmion- and no
separate  Notifications  may b(, ssued for
any further industries  permitting the use
ol metric  weights —FEdiror.)

(2) Introduction of Capacity Measures

Itwas recommended that capacity measures
should be introduced all over the country
on a fixed datc. Although no date was
fixed, it was generally agreed that the date
should not be later than 1 April 1961.

So far as the petroleum industry is con-
cerned, the use of capacity measures has been
allowed from | March (960 apg in Delhi,
they have been allowed for general use from
1 April 1960 (see News & Views),

3
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&) Compulsory Use of Weights in Areas Notified

In the industries and arcas aircady notified
on 1 October 1958, metric weights would be
made compulsory from | October 1960.

In order to enforce this  decision, the
Confgrence considered that the equipment,
organization and personnel  were sufficient
for the Purpase and there would be no diffi-
Culty in the compulsory introduction of metric
weights,

In order 1o wiifize

the remaining period
most usefully, the

Controllers of Weights
im‘d Measures had been meeting Associations
ot wholesale traders and fixing dates for the

"ANZC-0Ver 10 metric weights well in ady.
of T October 1960

the wholesalers purch

delay.  The Inspect
Measures

ance
I s being ensured that
ase the weights without
ors  of Weights and
have  beep in turn contacting
retail traders ang their  Associations and
(iNing up suithle dutes for the
change-over, The  efforts -
teusified.  Thjs
would not be
facturers of
October 1960
cleventh hour.

complere
would be in-
would ensure  thyy
a last minyte rush on the manu-
weights during September and
and avoid dislocation at the

there

@) Pricing Units for Trade

The  metric units for the quotation of

Prices for wholesale and retail fransactions
were aCcepted.

Wherever statutory

) recognition of these
units was possible,

it would be examined.
(These units haye been published in the
March 1960 issye of Metric  Measures,
page 22).
(5) Permissible Errors for Petrol Dispensing Pumps

It was agreed that the errors for petrol
dispeasing  pumps should bc.checked for
defiveries of 2, 5, 10 and 20 titres and the
permissible  crror should b.c & maximum
of half the tolerances  prescribed for metric
conical measures.
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(6) Quota for Brass Weights

It was agreed that the
of Industries should
facture of weights for
brass. The Controllers should indicate to
the State  Directors of Industries the minj.
mum quota of brass required for the manu.
facture of brass weights,

State  Directors
recognize the manu-
allocating quota of

(73 Inspectors’ ang Precision Balances

At the  first Controliers® Conference
twas decided that the manufacture of Ins
pectors’ and  precision balances should pe
cncouraged in the country. A committee
was set up with the Assistant Director,
National Physical Laboratory, as Convener.

The Convener gave a report on the steps
taken and said that two or three firms were
already preparing test scts of balances. The
firm of Saple’s Scales Manufacturing Com-
pany (Private) Ltd., Bombay, would also
be increasing  (heiy production in the pear
future. Towas folg (hat the future production
in the country may be enough to meet the
demands of Inspectory’ balances.

The question of manufacture of precision
balances wag under consideration and onc

firm h.ad already  carrjed out  preliminary
work in this connection,

(8) Marking of Contents on Packages
One of the provisions

relates to the marking on the Containers the
weight or volume of the contents of seajed
packages. It was recommended that this

provision should be brought to the notice
of the general public.

of the State Acts

(9) Specifications for Measures for Hot Miik

In the halwai trade in certain parts of the
country, it is necessary (o use measures
with long handles to measure out hot and
boiling milk. It was agreed that the speci-
fications for capacity measures should be
suitably amended ta cover this requirement.

The Conference concluded at 1 p.m. on
8 March 1960.
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II
SYMPOSIUM

A symposium on “Enforcement of weights
and measures with special reference (o thc]
law, procedures for enforcement :'md spccmf
difficulties experienced in the situation o
this country’ was held on 9 March 1960 at
Rajgir, Bihar, along with t~h¢.: 2nd Confcr'exi‘c?
of Controllers. An cxhibition of wc;ﬁg ts
and measures was also helq on the OCC&MS(:]-:
The symposium was presided over by I
S.V. Sohoni. Commissioner. Patna Dl\'lhfon.
The Controllers of Weights and Mcasures of
the various States gave a short account of
the work they were doing and the progress
made.

Shri M. Srikishen Pillay, (Andhra Pradesh),
said that considerable pgblicity had been
carried out among all sections .of the peoplf:.
The next step would be to brfng the metric
commercial weights into use in trade,

Shri V.N. Singh, (Bihar), said that one of
the most important tasks was to teach the
metric system to children in schools. The
masses would adapt themsclves to the reform,
This was evident from the experience of
8 sugar factories which had already changed
over to the metric system and where the
illiterate cane growers, who supplied cane
to these factories, had become accustomed
to it. Inspectors should reach the masses
and educate them in the metric system.

Shri V.M. Pednekar, {Bombay), said that
the old weights and measures were being
enforced legally for the last 25 years. Never-
theless, all sections of the public welcomed
the reform. He said that it was necessary
to seek the co-operation of traders for smooth
implementation of the reform. He pleaded
for patience, discretion and tact in imple-
mentation in the early stages of the reform.

Shri H.L. Mehandru, (Delhi), said that
Dclhi had taken steps to persuade traders
to change over on specified dates well bef‘ore
October 1960. This was arranged at meetlnﬁs
of representatives  and members of;z
Association of various trades.  Steps d-
been taken to ensure that the ll.;\dcl’,\ pm.-
chased metric weights at the carliest oppor-
tunity.

Shri Qazi Ghulam Rasul, (Jamm'u &
Kashmir), said that the Standards of Weights
and Measures Act. 1956, was being ex-
tended to Jammu and Kashmir. A Bill
to enforce the metric system was being
drafted. An organization for enforcement of
wéighls and measures was being established.

Shri T.P.K. Nayar, (Kerala), said that
people were willing to change as soon as
weights were available. To ensure supply
of weights, a number of manufacturers had
been licensed. He suggested .that tables for

the conversion of prices from present units
to metric units should be published for the
convenicnce of trade. ‘

Shri R.R. Visuvasam, {Madras), said that
the people in Madras were taking to the
metric system with greater enthusiasm than
was anticipated. He was of the opinion that
the reform should be completed as quickly
as possible.

Shri C.A. Jamakhandimath, {Mysore), said
that sale of their products in markets was
an important  operation for the farmers,
The ‘khandies” in wusc in different  parts
of Mysore were different. Moreover, the
weights in the rest of India were also diffe-
rent from those of Mysore. As a result,
trade was hampered and CO-Operative gq-
cieties found difficulties in CoOmparing rates
h; itr?n;)ortfantt 'markteting centres.  The
aaoption ot metric s stem
of \}:niform pricing yunits ?‘23 the aCCeptz%n.ce
would facilitate trade, commaodities
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Shri RN Dwivedi,
metric weights were
mandics angd there was very little opposition
o them., He stressed the need for o quick
change-over because
Systems side by side ¢

Shri Kanwarjit
cnforeement  of the
fically

(Orissa), said that
being  enforced in

‘he  existence of nmany

reated confusion,

Singh, (Punjab), urged
metric  system scienti-

and dcm(wrat,icully.

Ghpes 7

Shrr KON, Mathur, (

Rajasthan), said that
the general e

adency of traders everywhere
Wds 10 wait and see. It was, therefore,
necessary to be firm in the enforcement
of weights and measures, so that this ‘wait
and see” policy was pot encouraged,

Shri B.B.K. Dey Verman, (Tripura), said
that Tripura had an organization for en-

forcement, but weights from Bihar took up
to-one month (o reach Tripura.

Shri J.B. Sen, (West Bengal), said that the
three essentials for' implementation were
availability  of  weights, possession of ne-
cessary equipment and  setting up of an
adequate organization.  West Bengal had
licensed a number of manufacturers and were
getting the  necessary equipment.  An en-
forcement  organization had been  set up
and was being strengthened.

chresenlutivcs of
present addl‘ossed

. S.h”.S'M‘ Dutt of Burmah-Shell gave an
mdl'callon of how (he change-over would be
carried out by Apr” 1960 in the petroleum
trade.

Shri R.R. Jain of Hasanpur Sugar Factory
said there were 22 sugar mills in Bihar and
quite a few of them had already adopted the
metric system.  The mills were anxious to
use decimal coinage and the metric system.
However, there should not be unnecessary
compulsion.

Shri R.N. Sharma of Bchata Sugar
Factory said that it was good that the metric

certain industries

the meeting,
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systemt would be applied from the Himalaya
to Kanya Kumari, but it should be imple
mented  with understanding and tact.  Ins
pectors should go to the villuges and explai
the purposes of the reform patiently  an
sympathetically to the villagers. 1 this ws
donc, he felt people would happity adopt

even in advance of (he date fixed. The can
growers around  his factory were becomin
familiar  with the metric system.

Shri C.N. Sharma, Cane Inspector, Muz
zaffarpur, felt that the Weights and Measure
Enforcement  Rules and the Bihar Suga
Factories Control Rules should be aligne
to remove contradictions.

Shri S.N. Pandey, Weights and Measure
Inspector, Gaya, said that the first essentiz

for the success of the reform was that th
people should start thinking in the metri
System.

Shri K.V. Venkatachalam, Joint Secretary
Ministry of Commerce and Industry, summin
up the discussion, said that India had arrive
at the stage where opposition to the metri
system  was  fast disappearing. It wa
NOW necessary that  metric weights  shoul
come into day-to-day use. It was importan
to adhere to the dates announced for th
change-over.  In order to make the bes
use of the time left before the use of metri
weights became compulsory, careful plannin
and implementation were necessary. H
suggested meetings of wholesale dealers. t
fix dates for the various trades. Later th
Inspectors should ensure that the trader
concerned order weichts and are helped 1t
obtain supplies of stamped  weights, Th
Inspectors should  contact traders, parti
cularly, retailers. Thig would, ensure ;

steady flow of stamped weights to trader
and avoid last minute rush.

In conclusion, Shri S.V. Sohoni, Com
missioner, Patna  Division, said that the
reform  should be carried to the villages
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through  Panchayats, Block  Development
organizations and the like. He stressed that
the question  of postponement should not
at all be considered. People had a store of
commonsense and  their adaptatility to
new - conditions  was  remarkable.  Tn the
light of these, the success of the reform was
assured.

With a vote of thanks to the Chair, the
Sympostum concluded at 1 p.m.

I
VISITS

An structive part of the programme was
the visits arranged by the  Controller of
Weights and Mecasures, Bihar.

On arrival in Patna on 6 March 1960,
the delegates paid a visit to the Training
Centre for Inspectors of Weights and Mea-
surersin Patna. This Centre has so far trained
48 persons: 4 from West Bengal, 2 from
,Tripura, | from Assam  and the vest from
"‘Bihar. The Centre s well  equipped for
imparting instruction in the principles and
practice of verification of  weighing and
measuring  instruments and so on. The
syllabus 1s so designed that variation in
the cducational background of the traince
is not a handicap to him in learning his job.

At Khagaul, Bihar Agricultural Industries
have undertaken a pogramme of manufacture
of metric weights, both cast iron and brass.
The concern is supplying weights to far off
places like Tripura. The firm was among
the first to  produce metric weights and
their workmanship is good.

Visits in Rajgir

On the evening of 6 March 1960, the party
proceeded to Rajgir, where the commuer;’
Conference and the Symposium took place.
The' Conll‘o}ler of Weights and Measures
in Bihar, Shri V.N. Singh, had informed the

delegates that the markets in Rajgir and
nearby places had  changed over to metric
weights completely. 1t was a pleasant sur-
prise (o find that metric weights were being
used in the village shops. while the scer
weights  had been cohmtals discarded by
some raders, The traders, mainly  village
folk, did not have any difliculty in quoting
prices and weighing  materials in Kilograms
and grams.  Actually, when asked to convert
prices from the kifogram  basis 1o the seer
basis many of them could do it casily.  TFven
the customers were  able to make their
purchases with the new weights. It appeared

~that as Tong as both the seer and Kilogram

weights were used side by side, there was no
occasion for the use of the kilogram weights
because, the customer always thought and
purchased in terms of seers and chhataks.
But when the exclusive use of only the kifo-
gram and gram weights was brought in the
situation changed vadically and rapidly.

Visits to Sugar Iactories

Alter the Conference and the Symposiun,
the delegates proceeded to visit Lwo sugar
factories near Muzaffarpur. The factories
had adopted the metric system in the purchase
of sugar cane.

At the Motipur Sugar Factory, about |5
miles from Muzaffarpur, which was working
partially, the machine  for (he Wci"hmcnl
of canc carls : SANC wy - has

.‘.m carts l.Hd cune waggons has been
calibrated only in the metric system.  The
use of seer system he ce .
’ er sy tem had been complectely done
away with. ‘

The second  factory wy the Champaran
Sugar Cgmpuny Lid., at Chakia "l’hc
d.c!cgute‘s visited their cape wciﬁhmcn.t see-
Uof’ before going through the f’;\clm'v '\l"h‘
weighbridge for " )

the  weigl ‘of
eig . ghiment of  cane
carts was calibrateq ol

in terms of kilogr
with cane
OF were

iy in the metric system
1 ams. A row of carts loaded
ad either been weighed earlier

to bC \VCthCd. The invaicoe aiven
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to the cartimen  were made out in terms of

quintals and kilograms and the prices given
per quintal. The conversion factor for maunds
to kilograms was merely  rubber  stamped
on the invoice. When questioned  about
weight of their carts and canc as indicated
on the invoice, the cartmen quoted it cor-
‘r%‘clly W tevms of guintals and kilograms.
.I hey do nol convert these metric figures
o maunds and seers and they could easily
understand the relation between the guintal
unQ the kilogram, Many of the cartmen
said that they found it more convenient to
caleulate in terms of the metric system and the

decimal coinage than in the ol

maund and rupees, annas and pies.

Muany ciartmen had brought cane from cane
growers for sale to the factory. These
carimen on return, quoted the weight of the
cane i aronds Lo the grower and got their
hive charges acourately.

Commonsense of Comwmon People

What impressed most was that here was
the so called common man. illiterate but not
ignorant. in whose name the metric reform
is often opposed by the educated, but who,

der systems of

it properly trained, could pick up the use
of the metric system, metric nomenclature
magnitudes of the various units and usc of al
these without getting into difficulty,  Withii
the space of one sugar scason, normall
4 to 5 months, they had got accustomed e
the new system and had begun to like i
more than the old system. The adoptios
of the new weights 1o the exclusion of 1l
old did not lead to any instance of mis.
understanding between the growers and the
factorics. This great result has been ob-
tained by the co-operative effort of the fuc-
tories, the Publicity and the Weights and
Mecasures Departments of the Goverament
of Bihar. The example deserves to be emula-
ted elsewhere.

The visits were instructive  because they
shook the commonly held belief that the
common man would find great difficulty in
adopting the metric system. They also showed
that the so-called common man in ladia
has a good deal of commonscnse and can
adapt himsclf casily to reforms which are
in his own interest, as in the case of metric
system and the decimal coinage, if given
the right lead at the right time.
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Recent Notilications

The Government of India have I'CCCI]le
issued the following notifications 1o bring in
the use of metric weights and measures i
certain spheres of activities
(1Y Tea Industry
No. S.0. 421 daiced : the 10th February 1960.
{ In exercise of the powers conferred by
Veub-Section (3) of section 1 of the Standards
of Weights and Measures Act, 1956 (89 of
11956). the Central  Government hereby
Cappoints the st day of March. 1960, as ll‘w
sdatc on which the provisions of the said
¢Act shall come into force in respect of tea
“factorics in so far as they undertake the sale
"ol manufactused tea or make pavments (o
ilabourers for plucking tea feaves.

INo. S.0. 424 dated @ the 10th February 1960,

' In exercise of the powers conferred by

fscctionw 14 of the Standards of Weights and
Mecasures Act, 1956 (89 of 1956). the Central

‘Government hereby permits, in respect of

the class of undertaking referred in the noti-
fication of the Government of India in the
Ministry of Commerce and Industryv. Notifica-
tion No. 8.0, 421 dated the 10th February
1960. the continuance of the use, for a pcrioii
of one year from the st day of March. 1960,
of any weight or measure which, mmmediately
before that day, was in usc in respect of the
said class of undertaking.
No. S.0. 422 dated : the 10th February 1960,
In cxercise of the powers conferred by

~ sub-section (3) of scction [ of the Standards

of Weights and Measures Act. 1956 (89 of
1956). the  Central  Governmenl hiereby
appoints the st day of Apnib. 1960, a- the
date on which the provisions of the said
Act shall come into force in vespect of the
classes of undertakings specthied  below 10
the extent speeified therein

(1) The Tea Board in ~o fur it undertakes
the licensing of arcas 1o be grown with (o,
srant licences for exporting manufactured
Icu, or keep statisties and accounts relatmg
to the production and marketing of (e,

{2y The Caleutta Fea Traders Association
and the Cochin Tea Traders Association in
so far as they reaulate auctions in manufuae-
tured tea,
No. S.0. 423 dated @ the 10th February 1960,

In exercise of the powers conferred by
section 14 of the Standards of Weights and
Mecasures Act, 19560 (89 of 1956}, the Central

Government hereby permits. i respect of

the classes of undertakings referred in the
notification of the Government of India in
the: Ministry ol Commerce and  Industyy,
Notification No. S.O. 422 dated the 10th
February 1960, the continuance of the use,

for a period of one year from the Ist day of

April 1960 of any weight or measure whicl-
immediately before that day, was in use in
respect of the said classes of undertakings.
(2) Petrolewm Indusiry

No. 5.0. 478 dated : the 18th February 1960.

I exercise of the powers conferred by sub-

section (3) of section 1 of the Standards of
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Weights and Measures Act, 1956 (89 of 1956),
the Central Government hereby appoints
the Ist day of March, 1960 as the datc on
which the provisions of the said Act shall
come into force in respect of crude petroleum
and petroleum products, produced, manu-
factured, distributed, bought or sold, whether
by a producer, manufacturer or distributor of
crude petroteum or petroleum products or
by fm agent, dealer or retailer engaged in
buying and selling crude petroleam or petro-
leum products.

No. S.0. 479 dated : the 18th February 1960.

Iq exercise of the powers conferred by sub-
section (1) of section 14 of the Standards of
Weights and Measures Act, 1956 (89 of 1956),
the Central Government hereby permits
the continuance of the use in respect of
crude petroleum and petrofeum products
referred to in the Notification of the Govern-
ment of India in the Ministry of Commieree
and Industry No. 478 dated the 18th day of
February, 1960, for a period of one year
from the 1st day of March 1960, of any
weight or measure which, immediately before
that date, was in usc in respect of crude
petroleum and petroleum products aforesaid.

(3) Ruilways
No. 8.0. 553 dated : the 25th February 1960,
In exercise of the powers conferred by
Sub-section (3) of section 1 of the Standards
of Weights and Measures Act, 1956 (89 of
1956), the Central Government hcreby
appoints the Ist day of April, 1960, as the
date on which the provisions of the said
Act shall come into force in respect of the
Indian Railways in so far as they undertake
the transport of passengers, animals or
goods.
(4) Capacity Mcasures in Delhi
No. S.0. 801 dated : the 14th March 1960.

In excreise of the powers conferred by sub-
section (3) of scction 1 of the Standards of

Weights and Measures Act, 1956 (89 of
1956), the Central Government hereby
appoints the Ist day of April, 1960 as the
date on which the provisions of the said Act
in so far as they relate to units of capacity
shall come into force in respect of transac-
tions involving sale and purchase of goods
in the Union Territory of Delhi.
No. S.0. 802 dated < the 14th March 1960.
In exercise of the powers conferred by
section 14 of the Standards of Weights and
Measures Act, 1956 (89 of 1956), the Central
Government hereby permits, in respect of
transactions involving sale and purchase of
goods in the Union Territory of Delhi re-
ferred to in the notification of the Govern-
ment of India in the Ministry of Commerce
and Industry S.0. No. 801 dated 14th March,
1960 the continuance of the use, for a period
of one year from the Ist day of April, 1960
of any units of capacity which, immediately
before that day, were in use in respect of the
Unmion Territory of Delhi.
(5) Extension of Weights to the Entire Country
No. 8.0. 839 dated : the 31st March 1960.
In exercise of the powers conferred by
sub-section (3) of section 1 of the Standards
of Weights and Measures Act, 1956 (89 of
1956), the Central Government hereby
appoints the Ist day of April, 1960 as the
date on which the provisions of the said
Act in so far as they relate to units of
mass, shall come into force in respect of
transactions involving sale and purchase of
goods in the whole of India except the State
of Jammu and Kashmir and except in those
areas in which, or in those classes of under-
takings or those classes of goods in respect
of which, the said provisions have already
come into force.

No. S.0. 840 dated : the 31st March 1960.

In exercise of the powers conferred by
section 14 of the Standards of Weights and
Measures Act, 1956 (89 of 1956), the Central
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Government hereby permits. in relation 1o
transactions referred to in the Notification of
the Government of India in the Ministry
of Commerce and Industry S.0. No. 839
dated 3ist March 1960 the continnance of
the use for a period of two years from the
Ist day of April, 1960 of any weight which
immediately before that date wis i use in
relation to such transactions.

Metric System and Decimal Coinage for Pakistan

It is lcarnt that the Pakistan Government
has decided to introduce decimal coinage
in that country from January 1961. It
appears that the value of rupee would remain
unchanged. It is further understood that
the metric system of weights and measures

would also be introduced there carly in
1961,

Metric System in Shipping

The Government of India have decided
to introduce the metric system of weights
and measures on the commercial side of
shipping and at the major ports of Bombay,
Calcutta, Madras, Cochin, Kandla and
Vizagapatnam from August 1960. Thj
meant to synchronjze
in the levy and gol
and dutics of Cent;

S s
with the change-over
lection of Customs duties
ral Excisc,

The cxact d
is to be
later,

ate on which the new syste

m
mtroduced would be

announced

Sale of Paing by Volume

?t is well known that the
bamts by weights hys led to malpractices.
In 1.953, the Paints apd Allied  Products
Scctllonfll Committee of the Indian Standards
Institut ernment

hould buy fiquid o
: paints
only by volume. This TeCommendation has

now been accepted by the Paint Paney of the
Development Councij for Oil-based and
Plastios Industries, at jig 6th mcetinvto

1 March 1960.  The State Govemmentéhavl;

sale of liquid
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the power under their respective Weights
and Measures (Enforcement) Acts to enforce
sale of paint by volume. Steps to issue
notifications to cover sale of paint by volume
are being taken. The TIndian  Standards
Institution has already faid down standards
for the packing of paints in containers of
4 litres, 2 litres, 1 litre, 500 mi. 200 mi. 100
mtand 50 ml. As reported earlier, the paint
industry will begin its change-over on | April
1960, with a change-over period of one year.
Adoption of Mctric Weights in Bombay State

Itis undeistood that the Poona Grain and
Grocery Merchants’ Association have reso-
Ived in their meeting on 21 December 1959,
to adopt the metric weights with cffect from
28 Muarch 1960 which ceincides with the

beginning of the new year. They have re-

quested all the wholesale and retail traders
to adopt metric system on the same day so
4s 1o have wniformity of adoption.

Sale of Sajt by Weight in Madras

ICis understood that the
districts of Madr
and South Arc
1 October 1960,

ale of salt in the
as, Chingleput, North Arcot
ot will be by weight from

The Salt Experts Commitee appointed by
the Government of Tndia in 1949 suggested
that with a view to improve the quality of
the salt produced in the State, the sale of
salt, both wholesale and retail, should be
by weight only and not by measure. In
view of the change-over to the metric system,
the Government of Madras have now taken
the decision 10 introduce the sale of salt
by weight in the four districts in which metric
weights were  introduced from 1 October
1958, Thisis being done under the powers
conferred by scetion 8 of the Madras Weights
and Measures (Enforcement) Act, 1958
(Madras Act XX of 1958). The controller
of Weights and Measures has been put iR

Chi‘lrge of the enforcement of sale of salt by
welght,

Licensed Manufacturers, Dealers and
Repairers of Weights and Measures ( 7)

Metric Measures has been publishing a
series of lists of manufacturers, dealers and
repairers of weights and measures, weighing
and measuring instruments licensed. by the
Governments in the various States and Union
Territortes under, the Weights and Mecasures
(Enforcement) ACtS :in  their  respective

jurisdiction. This is the seventh list. The first .

listappeared in the March 1959 issue.

Progressively steps are beine taken  for
Yicensing manufacturers, dealers and repaivers
in all States and further lists of licensees
would be published in Merric Measures as
this  work progresses.

Sl State/Union
No. Teeritory

(1) Andhra Pradesh
(2) Bombay .. .Y
(3) Delhi

(4) Kerala

(5) Madras

(6) Madhya Pradesh
(7) Mysore

(8) Orissa

(9) Punjab

(10) Tripura

(11) West Bengal

The number in brackets against the name of
the State or Union Territory indicates tbe
particular instalment number of the_ list
for that State or Union Territory. The issues
of Metric Measures in which previous lists
appear are also shown suitably.

An analysis of the Hicensees, including the
present st shows that the total number of
licensees 9 States and 2 Union Territories
is 174 manufacturers, 723 dealers and 126
repairers.  The details of published informa-
tion are as follows:—

Licensees )

T —— AL
et M R
T E T T
23 160 52
13 59 18
4 74 0
38 74 14
10 0 (o
9 106 8
4 5 0
13 212 9
0 8 o
35 0 9

174 723 126




; 5 e : S Aorrie Measures 1is icens-

I the July and September 1959 and March 1960 issues of Metrie Measures 1ists of lic
ed manufacturers, dealers and repairers of weights and
published.  The following is a list ol manufacturers, dealers
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DELHI (4)

licensed by the Delhi Administration.

measures in Decihi arca were

l)cmils;f Articles Manufactured

Beam Scales Class C & D of capacitics

10 kg & above.

B R

and repairers subscquently

Details of Articles Sold

Manufacturer
SL - o —;‘;l;;;;d Ad(;rcss })f Manufucturcr
No. o L o
(1 Indian Kanta Works, €170, Chemni Mill, Bura Hindu Rao,
Declhi.
Dealers
_Wél. o I;I:lme and Address of Deater
No. L »
(1) Banarsi Dass Mahabir Pd. 1075, Gali Raja Uggar Sain,
Bazar Sita Ram, Declhi.
(2) Das Mal Bhagat Ram, [ron, Steel and Hardware Merchants,
5058, Sirkiwalan, Dethi.
(3) Lakshmi Chand Radha Kishan, 6524, Fatchpuri, Delhi
(4) Munna Lal Ram Dyal, Tron and Hardware

(5)

(6)

. Merchants,
19, Chawri Bazar, Delhi. T

Radha Kishan Ram Kumar, 247, Subhash Nagar, Nangal
Ray, Centrat Jail, Dethi-Cantt. Road.
Tara Chand Rameshwar Dass, Bichhal Barton Store, H/109

Sadar Bazar, Dclhi-Cantt ’

N.B.—The licensc issued to H. C. Sen & Co.

November 1959 issue) h

Repairer

Sh

No.
1)

——

Name and Address of Repairer

Banarsi Dass Mahabir Pd. 1075, Gali Raja Usaar Saie
Bazar Sita Ram, Delhi, 1t Ussar Sain,

—_—

In the November
manufacturers and dealers of weights

KERALA (3)

1959 and March 1960 issues of
and measures i

. Fountain, Dethi (item
as since been cancelled by Delhi Administration.

Wcights, Measures, Weighing and
Measuring Instruments.

Weights, Measurcs, Weighing and
Measuring Tastruments,

Weights, - Measures, Weighing  and
Meisuring Instruments.

Weights, CMeasures,  Weighing  and
Measuring Instruments.

Weights,  Measures, Weighing  and
Measuring Instruments.

Weights, Measures, Weighing  and
Measuring Instruments.

39 of page 39 appearing in

Details of Articles Repaired

Metric Measures lists of licensed
1 Kerala State were

published.

Beam Scales (Class B, C, 8:. I_)) and
Weights.

LICENSED MANUFACTURERS, DEALERS & REPAIRERS OF WEIGHTS & MEASURES (7 )

The following is a list of dealers subsequently licensed by the Government of Kerala under
the Kerala Weights and Measures (Enforcemerit) A:bt, 1958.

Dealers
NSJ. Name and Address of Dealer Details of Articles Sold

(M AM. Al ihji Bismilla, Hardwarte Stores, Big Bazaar, Weights, Mcasures and Weighing Ins-
Palghat. truments.

() V. Gandhi, Vasavi Hardware Mart, G.B. Road, Palghat Weights Measures and Weighing

Instruments.

(3) AN.Guna Shenoy & Sons, Hardware Merchants, Thiruna- Weights, Measures, Weighing anc
kava Market, Kottayam. Measuring Instruments.

@ Hagec. M. Kunhahamed, General Hardware Merchant, Weights, Measures, Weighing anc
lelflgr‘lltzllltdlmanna-Nﬂambur Road, Perinthalmanna Town, Measuring Instruments,

(5) 8. Ibrahim & Co., 31/1834, Jooins Buildings, Chalai Bazaar, Weights.
Trivandrum.

(6) A.G. Krishna Shenoy, Hardware Merchant, Kalarikal Weights, Measures and  Weighing
Bazaar, Kottayam. Instruments.

(M TP Lonappan, bidustind Iradning Corporation,  Chittur, Weights, Measures and  Weighing
Palghat. Instruments,

(8 K.P.G. Menon, Construction House, Ofttapalam, Palghat Weights and Measures.

©) C.ébcll\gfixrxlthuswamy Pillay, Hardware Merchant, Chittur, Weights and Measures.

(10) A.A. Narayana ‘Mannadiar, AN. Annamala Mannadiar & Weights, Measures, Weighin an
?’O?Sﬁ (ticneral & Hardware Merchants, Koduvayur, Dist, Measfxring Instru’mem:s.g ¢
alghat.

(11) Padinjarakara Ponnen Kurien & Sons, Ltd., P.B. No. 22, Weights, Measures, Weighing a
Kottayam. Measuring Instruments,

(12) R. Parvatham Chetty, 28, Bazar, Munnar High Range, Weights, Weighing and Measurin
Kerala, Instruments.

(13) V.V. Rangaswamy Iyer, General Merchant, Vadakkancherry, Weights, Measures and Weighin
Dist. Palghat, Instruments.

(14) T.P. Rathnasabhapathi Chettiar’s Sons, Big Bazaar, Palghat Weights, Measures and Weighin

Instruments,

(15) C.8. Sankaranarayanan, Hardware Merchant, Kollengode Weights and Measures.
P.O. Palghat Dist,

(16) C.N, Subbiah Chettiar, Hardware Merchant, Chittur, Pal- Weights, Measures and Weighin,
: gﬁ at. Instruments.

: illai i S.T. biah Weights & Measures.

. Thanulingam _ Pillai, Proprictor M/s K.S.T. Subl

an Kpﬁﬂmi & Sons, Chalai, Trivandrum.

(18) N.M. Varoo, Hardware Merchant, Thathamangalam, Dist. Weights, Measures and Weighin

Palghat.

Instruments.

- 33
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MADHYA PRADESH (1)

anufacturers

Name and  Address of  Manufacturer

I
Details of Articles Manufactured

(1) Bhopal Auto Repairing Works, Motia Park, Bhopal Weights, Measurers, Weighing and
Measuring  Instruments.

(2} Central India Chemicals (P) Ltd. Schore Weights, Measures, Weighing and
Mcasuring Instruments.

(3} Dalvi Industrics Kampoo Gwalior, Gwalior Weights, Measures, Weighing  and

) Measuring  Tnstruments,

(4) Gangwal Industrics, Gangwal Bhavan, Lashkar, Gwabor .. Weights, Measures, Weighing  and
Mecasuring Instruments,

(5) General Manager, Gwalior Engincering Works Kampoo  Weights, Measures, Weighing and
Kothi, Lashkar, Gwalior.

Mcasuring Instruments,

(6) General Manager, The Bhandari Iron and Steel Co, (P) Weights, Measures, Weighing and
1.td., 5/8 Siinath Camp, Indore. Mecasuring Instruments,

(7) The Manager, Simplex Engineering and Foundry Works, Wecights, Measures, Weighing and
Madan Mahal Nagpur Road, Jabalpur. Measuring  Instruments.

{(8) Patel Industries & Engineering Works, | Silnath  Camp, Weights, Measures, Weighing and

te), Tndustri N Measuring  Tnstruments.

(9) Proprictor Swastic Engincering and Scientific Co. Swastic  Weights, Measures ‘eighing

House Jawargani, Jabalpur. Mcasfxring lnstrm{wn\t\;uy“% and

10) Tambat Nib Factory Maharani Laxmibai Road. Tashk: ights as ighi

) mbat , Lashkar, Wrcclg,‘}‘n‘s, _Meusures, Weighing  and

easuring Insteuments,

MYSORE (2)
In the March 1960 issuc of  Merric Measures a lisi i
. 2 2 A es a list of | SRS h et lrere «
of weights and measurcs in Mysore State s pmeIl](;tinsLd manufacturers and de
dealers and repairers subsequent]  vor

. y licensed by the ‘nme .
Mysore Weights and Measures (Enforccmenl}; Act ?;;’;l“mu\t of Mysore under the

1 alers
The following is a Jist of

Dealers

gl‘-) - Name and Address of Dealer o Jetails ; Sol T
. Details of Articles Sold
m

e ——
Abdut Gafoor, Stamp Vendor, Srirangapatna

Weights, Measures and Weighing and
Measuring Instruments.

ants Weights, Measures and Weighing
m?d Measuring Instruménts.

Weights, Measures and Weighing and

(2 Ajjampur Bhoga
Davenagere C%tyl?pa Setty & Sons, General Merch
(3) V.. Akkasligar, Pr
District, Dharwar ©" \ageswar Rep

airing Works, Ron
(4) Annapurna Cooker Co.,

Measuri
Bangalore, No. 36, Kankhanhally Rogd , uring Instruments.
—— 0ad, Weights, Measures and Weighing
T e and Measuring Instruments,

- -

LICENSED MANUFACTURERS, DEALERS & REI;AIRERS OF WEIGHTS & MEASURES (7 )

Dealers (conta)

Si. T heater

Name and Address of Dealer
No.

Details of Articles Sold

T

(5) Asia Engineering Corporation, P.O. Box 13.A. Bruce Street, Weights, Measures  and  Weighing
Fort, Bombay —Cfo Best & Co. (P) Lid., George OQakes and Measuring  Instruments.
Buildings, S Sri Narsimharaja Square, Bangalore.

(6) Basappa Channabassappa  Chandrapattan, Hardware & Weights, Mcasures  and  Weighing
Stationery Merchant, Byadgi. and  Measuring  Tnstruments,

(7)) Best Co. Private Ltd., George Oakes  Butldings, Bangalore Weights, Mceasures and  Weighing
and  Mcasuring  Instruments.

(8) Bhgopulum,Virup;lksh;\Scny & Sons, tmporters & Exporters, Weights, Measures and Weighing
rsikere,

and Measuring Instruments.

(%) Bidar Iron Works, M. Bidar Prop. M.A. Jabbar, Khuni Cha- Weights, Measures and Weighing
butra Bidar, Bidar District. and Measuring Instruments.

(10) Calcutta Machine Tools Corporation, No. 64, Silver Jublic Weights, Measures and Weighing
Park Road, Bangalore, o and Measuring Instruments.

(11) R.K. Dhupatane, Jainpeth, Bagalkot, Dist. Bijapur .. Weights, Measures and Weighing
and Mecasuring Instruments,

. . . . L !
(12) Durgoji, Narayana Rao, C/o Vittala Rao, Merchant, Harihar  Weights, Measures and Weighing and
Town, Chitradurga Dist. Measuring Instruments,

(13) B.R. Gunde, Motor Mechanic, Station  Roud,  Haveri,  Weights,  Measures  and  Weighing
Dharwar District. and Measuring Instruments.

(14) C.S. Herur, General Merchant, Haveri Weights, Mecasures and  Weighing
and Measuring Instrumenats.

(15) Hiralal & Sons, Raviwarpeth, Shop No. 681, Belgaum Weights, Measures and  Weighing
and Mcasuring Instruments.

(16) V.C. Jakkappanavar, Hardware Merchant, Bazar Road, Weights, Measures and Weighing
Bailhongal, Belgaum 1ist. and Mecasuring Instruments.

] ientiirl Produce Cooperative Marketing  Weights, Measures  and  Weighing
(17 K‘xb}ioxget)l’ ;i\txtl? Qi\t?lmml Produce Cooperative Marketing o Measuring Instruments.

0 I achi Raviw: .834, Weights, Measures and Weighing
(18) Ka{l}t‘fé’;un?hdrmdm Kudachi, Raviwarpeth, Shop No I casuring Instruments,

; ; ; i atli ’ Weights, Measures and Weighing
(19) Krishna Rao S/o Mohanlal, Pootani ~Galli, Gulbarga angd Measuring Instruments.

. AW aviws .. Weights, Measures and Weighing
(20) Mithal Balwant, Harwadkhar, Raviwarpeth, Belgaum argld Measuring Tnstruments.

. The ients ale Co., Weights, Measures and Weighing
(21) Nagaryy |S< Ké‘fﬁ‘("ﬁﬁﬁ’h Prop. The Oriental Scale and Measuring Instruments.
Menasikat Galli, .

. agalkot Dist., Bijapur Weights, Measures and Weighing
(22) K.H. Nara, Hardware Merchant, Baga ) and Measuring Instruments.

; ipani .. .. Weights, Measures and Weighing
an Devendra Dhaval, 378 Dalalpeth, Nipan aﬁ 1 wieasuring Instruments.
i i ighing
+. Hardware chants, Gandhi Weights, Measures and Weigl
(24) Narayand Setty & Sons, Hardwarc Mer ) S feasuring Instruments. o
i Bazaar, Shimogt: . ; iptur Weights, Measures and Weighing
a Setty & Sons, Merchants, Santhepet, Ttptu agd S caurng Instraments.

e

e

(23) Naray

3. K. Narayand
(25) u&mneh) Arsikere

e ——
e
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Yealers (cout,

1 Natme and Address of Dealer
V0. -
?(») B. G. Oswal, Stationery Hardware  Merchant, Bagawadi,
Bijapur District.
27)  Pai & Company (Regd.), 901, Bunder Road, Honavar, NUK.
District,
28)  Prabhakara Hardware Stores, Ragipet, Bangafore-2
20y 8.V, Rathnaswamy & Sons, “Meréhants & Burmah-Shell
- Agents Chickmagilus PLO.
- . ardware Merchant, Opposite New Chitra
30) Regai Stores, H\ud\\;m Morchant,
) Talkics, Mangalore-3. -
31)  Sangameshwar, Repairing  Works,  Station Road, Gadag
32) P.N. Satyanarayana, Merchant, Big Bazar lolar
(33) D.M. Shaha, Hardware Mcrélmhf,"G;mdhi Road, Faveri,
Dharwar Dist.
(34) Shriven & Co., 25, Surveyor Street, Basavangudi, Bangalore-4
(35) Siddalingayya, Basayya Balulmath, Hardware  Merchant,
Bagalkot.
(36) S.R. Sriranga Seuty, Jeweller Chowk, Mercare, Coory
(37) Subbarayappa & Sons, General & Hardware  Merchant,
Chintamani.
(38) V.R. Venkata Ram, Satyanarayana Book Stores, Main Road,
Srirangapatna.
(39) B.T. Yendigeri, Stationery Merchant, Kerur, Bijapur District
Repairers
st Name amd Mdrees o o e
No. Address of Repairer
———— o o
(1) Amara a adi I T T e
Kopggl. Angadi, Repairer of Weights & Measurers,
(2) Annapurna Cooke
lorerd. r Co., No, 37, Kankanahaily Road, Banga-
(3) Bidar Weights and Measures Deyl;
near Khuni Chabutry Bidas caling and Repairing Company
(4) Karnatak Weights ang M
Salam Badal Mailg casures Adjusting Works
pur Gate, Yadgirj, District Gulba’ré\bdm
— (N

TTTTT—
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Details of Articles Sold

\Vcigl;ls, Measures  and  Weighing

and Moasuring Instruments.

Weights,  Measures and
and Measuring Instruments.

Weights, Measures  and  Weighing

and Measuring Instruments.

Weiuhing

Weights, Mecasures, Weighing and
Measuring Instruments.

Weights, Measures, Weighing and
Measuring Instruments,

Weights,  Measures, Wetghme and
Mcasuring Instruments,

Weights,  Measures, -~ Weighing - and
Measuring lnstrumcnts..‘.

Weights,  Measures, Weighing and
Measuring Instruments.

Weights, Measures, Weighing and
Measuring Instcuments,

Weights,  Measures, Weighing  and
Measuring Instruments.

Weights,  Mecasures,  Weighing  and
Measuring Instruments,

Weights, Meusures,  Weighing  and
Measuring Instruments,

Weights,  Measures, Weighing and
Measuring Instruments,

Wt‘lg‘hi»j‘, . Measures,  Weighing  and
Mecasuring Instruments.
NM_,A,__.,M/

Details of Articles Repaired

e e

Weights,  Measures and  Weighing
Instruments, .

Weights,  Measurcs and  Weighing
Instruments,

Weights, Measures and  Weighing
Instruments,

Weights,  Measures  and Weighing
Instruments,

LIGENSED MANUFACTURERS, DEALERS & REPAIRERS OF WEIGHTS & MEASURES )

Repairers (conra,

Nsol,' Name and Address of Repairer Details of Articles Repaired

(5) National Engineerin i ikatt ¢
oal Mangaloreis Sales Corporation, Golikatta Bazaar

(6) OM Scale Repairin

Weights, Measures and Weighing
Instruments.

_ g, Prop., H.R. Rao, i .3-4- Wei ighi
020, Raichur. P #0, Barun Qila, No. 3-4 Wf:lgs};rtls]h]ell:/tfse.asures and Weighing
Q) Rfi(c}lg?écrisbna and  Brother, Nehru Gunj, Mujguri Road, Weights, Measures and Weighing
arga. Instruments.

8) Shekarappa Andanappa  Gugri,

Repairer i ights “aad Wei .
easures, K oppal pairer in Weights ‘and Weights, Measures and Weighing

Instruments,

PUNJAB (4)
In the JPIY and September 1959 and March 1960 issues of Metric Measures lists of licens-
ftd manufacturers, dealers and repairers of weights' ‘and measures in the Pun-
Jab  State were published. The following is a list of manufacturers, dealers and re-

pairers subsequently licensed by the Government of Punjab under the Punjab Weights and
Measures (Enforcement) Act, 1958,

Manufacturers
o, Name and Address of Manufacturer Details of Articles Manufactured

(1) Avon Scales Company, Amritsar Weighing Platform Machines of type
1001 and 1002 of 300 kg and 200 kg
Capacity

(2) Indian Weighing Machines, Hide Market, Amritsar Platform Weighing Machines.

Dealers
?\1](.) Name and Address of Dealer Details of Articles Sold
(1) Aggarwal Iron & Hardware Stores, Shahbad, Dist. Karnal .. Weights, Measures, Weighing and
. Measuring Instruments,
(2) Atma Ram Ram Saroop, Handiaya Bazar, Barnala .. Weights, Measures, Weighing and
Measuring Instruments,
©) B;1§han Singh Badan Singh, Kharar, Dist. Ambala Weights, Measures, Weighing and
) Measuring Instruments.
|
(4) Balha Ram Ram Rang, Karnal .. Weights, Measures, Weighing and

Measuring Instruments.

Weights, Measures, Weighing and

l , . : Iron Merchants, Mukerian ..
(5) Bashambar Datt Sagar Chand, Iron Cights, . Measures, W
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Dealers (contd.)

Sl
No.

)
M
®
©)

(10)

(1

(12)

(13)

14

(15)

(16)
an
(18)
(19)
(20)
@
@2)
@)
4)
(@5

(26)

N-.u;c Vz\nd Address of Dealer

B;Nh;;hur Parshad. Rameshwar Dayal, Safidon

Benarsi Dass Dewan Chand, Patialy

Beni Parshad Paduman Kumar, Iron Merchants, Gandhi

Chowk, Kalka. .
Bharat lron Trading Company, Rly. Road, Pathankote

Y
N

Bhoja Ram Bham Ram, Abohar
Dalip Singh and Sons, Deharaha
Daya Ram Moti Ram, Utensil Mcrchants, Abohar, Patiala. .

Daya Ram Payare Lal, Tron Moerchants, Abohar, Patiala
Devi Dayal, Railway Road, Patti, Dist. Amritsar

Gupta Hardware Stores, Chowk Sudan, Jullundur City
Gupta Iron Stores, Sadar Bazar, Nabha, District Patiala
Hargolal & Sons, Ambata Cantt,

Jai Parkash Satya Dev, Chhoti Mandi, Kaithal

Jangi Ram Bhola Ram, Iron Merchants, Narnaul

Joti Ram Bhika Ram, Iron Merchants, Sunam

Kalu Ram Shubh Karan, Hansi

Karam Chand Spm Nath, Amritsar

Kataria B, D. &Sons, ‘Lu.‘u/‘ianja‘ o

Kishore Chand Lachhman Dass, Muktsar, Dist. Ferozepore

Krishna Machinery Stores, Rohtak

Lakhi Ram Radha

Kangra, Sham, Lotwali Bazar, Dharamsala, Dist.

—

W:;{l:,' Measurcs, W;xghmg
Mvcwsurinq Instruments.

Sehine

Weights, Measures, W‘ughmg
Measuring Instruments.

Weights, Measures, Weighing
s, W
Mecasuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

"Weights, Measurcs, Weighing
Measuring Instruments.

Wcights, Measures, Weighing

Mcasuring  Instruments.

Weights, Measurcs, Weighing
Measuring " Histruments.

Weights, Measures, Weighing

Measuring  Instruments?

Weights, Measures, Weighing
Mecasuring Instruments.

Weights, Measures, Weighing
Mcasuring Instruments.

Weights, Mecasures, Weighing
Measuring Instruments. C

Weights, Measures,
Mcasuring Instruments.

Weights, Mecasurcs, Weighing
Measuring Instruments.

Weights, .Mcasurcs, Weighing
Mcasuring Instruments,

Weights, Mcasures, Weighing
Mecasuring Instruments.

Weights, Measures, Weighing
Mcasuring Instrumets.

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Mcasuring Instruments.

Details of Articles Sold

WcighingA

and

and

and

and

and

and

and

and

and

and

and

and -

and

and

and

and

and

and

and

LICENSED MANUFAGTURERS, DEALERS & REPAIRERS OF, WEIGHTS & MEASURES (7)
Dealers (conray

Sl
No.

@7)
-
(28)
29)
(0)
@1
(32)
(33)
(34)

(35)

. (36)

€p)
@
(39)
(40)
4
(42)
43)
@4
(45)

(46)

@7

Munshi Ram Sureinder Kumar,

Name and Address of Dealer

Madan Gopal A

Details of Articles Sold

pore,

Ea

x}xflt Lal, Kacheri Road, Moga, Dist. Feroze-

Mangal Chand Parshotam D

andi. ass, Iron Merchants, Abohar

Mall)niis ?am Dogra & Sons, Kotwali Bazar, Dharmsala, Kangra

Milkhi Ram Charanji Lal, Jandialg,.,_l ..

Mohindera _f}fo‘t'hers Kacheri‘ i(;)ad,l Ludhiana

Munsihi Ram Jado Ram, Brasglv;;f;'Mercpants, Jagadhri .:
, Moga .. |

Ml';‘h‘s.ﬁ;iv'Singh Dharm Singh, Guru Har Sahaj

Nanha Mal Puran Chand, Iron Merchants, Kurukshetra
Natk;a Mal Ram Singh, Shahkote

N?_‘i‘?“al Tape Company, 198-1kbal Road, Ludhiana

Nirmal Singh Prem Singh, Malout Mandi, Dist. Ferozepur

Pt. Charan Dass, Katra Hari Singh, Amritsar. .

Piare Lal Prem Chand, Iron & Metal Merchants, Sadhaura, .

Prem Nath Aggarwal and Sons, Chaura Bazar, Karnal

Raj Kumar Kashmiri Lal, Iron Merchants, Abohar
Rajasthan M;\chinery Stores, Narnaul ..

Ram Chand Chhaju Ram Iron Merchants, Nabh'fx (.Patia]ai)
Ram ‘Lal Brij Lal, i)huri, District Sangrur ..

Ram Sukh Dass & Sons, Paints & Hardv;'are Merchants, 46,

Lower Bazar, Simla.

Ramgopal Ramesh Chander, Iron Merchants, Hoshiarpur ..

Weights,” Mecasures, Weighing
Measuring Instruments,

Weights, Mcasures, Weighing
Measuring  Instruments.

Weights, . Mcasures, Weighing
Mcasuring Instruments.

Weights, . Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
. Measuring Instruments

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.
Weights, Measures, Weighing

Measuring Instrunents,

Weights, Measures,
Measuring Instruments.

Weights, . Measures, Weighing
Measuring Instruments,

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments,

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments,

Weights, Measﬁrcs, Weighing
Measuring Instruments.

Weights, Measures, Weightig
Measuring Instriments.

“Weights, Measures, Weighing

- Measuring Instruments, .

Weights, Measures, Weighing
Measuring Instruments.

Weights, Measures, Weighing
Measuring Instruments.

and

and

and

and

and

and

and

and

and

and

Weighing and

and

and

and

and

and

and

and

and

and

and
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Dealers (concis,
SL - Hn_ﬂu‘Name and Address of 7l”)/c-;‘1lcr
No.

(48) Rup Chand Dharm Pal, Iron Merchants, Samana Mandi. ‘Weights,

(Patiala).

(49) Sat Parkash Singhal and Bros. Samrala

(50) Sikand Saini & Company, Weavers Colony, Panipat

(51) Sloke Chand Mittar Sain, Iron Merchants, Safidon ..
(52) Standard Sheet Metal Works, Saddar Bazar, Ambala Cantt.
(53) Tara Chand Waliati Ram, Ludhiana

(54) Tulsi Dass Nagin Chand, Chaura Bazar, Ludhiana ..

(55) Tulsi Dass Ukam Chand, Ludliana .. .. . .
(56) Udmi Ram Bhim Sain, Iron Merchants, Abohar

(57) Ved Parkash, S/o Pt. Som Datt, Gemetry R iohe
) Amritsar, ry Road, Putlighar,

T et

&

o,
11

Dy :ﬂs of Articles Sold
Measuring grrenig ¥

Weights, Mcasures, Weighing and
Measuring Instruments.

Cast iron Weights
"150, 20, 10, 5, 2, & 1 kg.

500, 200, 100g. ..
Brass Weights o ) -
50 & 20 g.

Weights, Measures, Weighing and
Measuring Instruments.

Weights, Measures, Weighing and
Measuring Instruments .

Weights, Measures, Weighing and
Measuring Instruments.

Weights, Measures, Weighing ang
Measuring Instruments.

Weights, Measures Weighi
) sures, ghing and
Measuring Instruments, ¢

Weights, Measures, Weighing and
Measuring Instruments.

Weights, . Mecasures, Weighing and
Measuring Instruments.

M—ﬁ———_»wﬂ“f—r‘“———-*_‘______

Repairers

1S~116 Name and Address of Repairer

(1) Agricultural Industries (Regd.), G.T. Road, Batala ..

(2) Avon Scales Company, Sultanwingh Road, Amritsar

(3) Balbir Singh & Sons, Kikar Bazar, Bhatinda

4) Chand istri i

@ Ngr:;ughan (Mistri), s/ Shri Sheg Lal, Azad Chowk,
(5) Khem Ram Ram Chander, Charkhi Dadri

. (6) Krishna Foundry Works, Ambala City.

——*————-‘\-._\M

—

Details of Articles Repaired

. e
Welghts'und Measures of Length and
Capacity.

Weights,' Measures, Weighing and
Measuring Instruments.

Weights (Cast Iron & Brass) Measures
of Length and Capacity.

Weights (Cast Iron & Brass) Measures
of Length and Capacity,

Weights, Measures of Length and
Capacity,

Weights (C.LS. Brass) Measures of
Length & Capacity.

e

-y

SOLE DISTRIBUTORS

d ¢ Manubhai Mulchand & Co.
Pare Behind Mumbadevi P, 0.
# BOMBAY 2
g i 3 Phone: 71534
Gram: MANMUL

s i R, i
OUR SMALL WEIGHTS |
from | gram. to 50 grams :
will be supplied in an 2
unbreakable plastic container =

TR e s 25 AR i



CONVERSION TABLES OF PRICES FOR WEIGHTS

TABLE A
(Factor used : 1 kg, =2.20462 Ib)
Rupees per Ib to Rupees per kg.

. i i e B . 6 7 g 9

e . o 3 4+ 5 e .
DR = R O e e S ey
—'_7‘”7" o 220 441 6-61 882 11-02 1323 157 4% I7°64  19-84 ‘
10 22-05 24725 26-46  28:66  30°86 33707 35727 37°48 39-68 41-8g
20 14'09  46:30 4850 3071 52791 55712 57°32 59°52  61-73  6g-93
40 66-14 08-5¢ 7035 7275 74°96 77°16 7937 8"?7 8378 8598
40 8818 90-39  92°50 04'80  97°00  99°21 10141 103:62 10582 108-03
50 110°23
TABLE B
(Factor used : kg==2:20462 1b)
Naye Paise per Ib to Rupees & nP. per kg
_—n;;lb. .__(_’__%:L‘_f_%::{:: - L R S \
Rs/kg  Rs/kg Rs/kg Rs/kg  Rsfkg  Rs/kg Rs/kg  Rsfkg Rsfkg Rs/kg
L S ————— -
o o 0.02 0.04 0.07 0.09 o.11 0.13 0.15 0.18 0.20
10 g.22 0.24 0.26 0-2q 0.31 0.33 0.35 0.37 0.40 0.42
P 0.44 0.46 0.49 0.51 0.53 0.55 0.57 0.60 0.62 0.64
30 0.66 0.68 0.71 0.73 0.75 0.9y 0.79 0.82 0.84 0.86
40 0.88 5,90 093 0.95 0.9y 0.99 1.0t 1.04 1.06  1.08
3¢ t.10 T.12 L.15 1.17 I.19 1.21 1.23 1.26 1.28 1.30

1.32 1,34 1.37 I.39 I.41 1.43 1.46 1.48 1.50 1.52
r.54 1.57 I.59 1.61 1.63 1.65 1.68 1.70 1.72 1.74
.76

1.7 1.79 1.81 r.83 1.85 1.8y 1.90 1.92 1.94 1.96

1.
98 2.0y 2.03 2.05 2.07 2.0 2.1a 14 2.16 2.18

)
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