Mf;‘;

e TT——
e
¢

<
. A
P B

VOL; ¥

o/

JOURNAL OF

/ JL.

=
L&‘) x ‘, S £, v ’L, '\"SV,IVM

NQU.’). G

1% 331

HTS AND MEASUREs



TATsrE
.

r B
/ OL. SN, ‘“*

- Editor

®
- ABBREVIATION FOR METRIC UNITS EDITORIAL 5o | m e r '
(1) DECIMAL MULTIPLES AND SUB-MULTIPLES ‘ ‘ » :
Prefix Value in Terms of Unit Abbreviation : .
S. L.  KUMAR, Former ,
= k sz neasures
cenu 0-01(10-2) c College, Patiala.
milli 0-001(10-3) m R :
micro 0-000 001(10-6) u
(2) WEIGHTS HAN  RAO, (JOURNAL OF WEIGHTS AND MEASURES)
- Diroctor, Publications Diviee. DIRECTORATE OF WEIGHTS & MEASURES
Desomination Valae Abbreviation Misstry of Informatien snd MINISTRY OF COMMERCE
Broadcasting, Delki.
tonne 1,000 kg t ‘ .
kilogram k | . : oy
gram s e avie, phhcaran wso, | yo) 7 NOVEMBER 1964 (KARTIKA 1886) No. 6
milligram I mg mg NovDolhi.. '
carat 200 mg c
3) CAPACTTY . -
kilolitre P. N. NAYER, Chairman '
fitre East African Metric Commission- ICONTENTS
millilitre Nairobi.
(4) VOLUME » e
eubic metre .. . :
cubic centimetre . T » Cost of Adoption of Metric System . . . 3
cubic millimetre Chief, Perspective  Planning
Division, Plasniag Commission, . ..
%) LENGTH New Dalbi. Medical Tors Darshi Basal s
ometre 1 000 m km ‘ )
metre I'm m . in Measurement & Control e e 12
‘centimetre Woeighing Mechanisms
mmmm' re I em cm H. L. ROY, Chairmas, L. Sanders L
micro e g g Docimsl Sockew, & Views e e e e 2
n 1/1 000 mm or 10~ mm um Calcutta. News o
(6) AREA
square kilometre 1 000 000 m2 km? or sq km* Standards News . . .
square metre 1 m2 m m? or sq m* B. N. SASTRI, Deputy Chief . )
square centimetre I cm? cm? or sq cm® :c;nn:i:cuboom. D.“g*‘ca - . . 2
square millimetre I mm?2 mm2 or sq mm* alds Licensed Manufacturers Repairers .. - . 4
(7) LAND MEASURE
are 100 m2 a
K. V. VENKATACHALAM,
mhect;rem 100 a ha Joint Secretary, Ministry of
m2 ca Industry and Supply, New Delbi.
*Both these abbreviations are current, but the first set should preferably be used. The former abbrevia- ‘
tion is used more commonly Internationally than the latter. WL c  ver Cover design by R. Sarangan
R bbrevia : Director, Iadian  Standards
s for A flons : Institution, New Delhi,
(1) Do not make any change, such as addition of ‘s’ to indicate plurality e.g., write 1 kg. 10 kg. 20 g 5g,
10t, 20 ml, 271, 165 km, 2 mm, 100 cm?, 66 k2, . : ' a
(2) Do not capitalize the abbreviations. F. 1 2 Kg, 20 MM, 50 MM; the right way V. B, MAINKAR, " -
Is to write 1 kg, 2 kg, 20 mm, 50 mm, e‘::.examp ® donot write | Kg. 2 Kg, 20 MM, Director, Weights & Messures, ) Sahscription Rs. 2-00 Single Copy 40 Palge

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



metric
measures

METRIC MEASURES i published every two months.

METRIC MEASURES provides information to the general public on
the administrative, commercial, educational, industrial, historical and other
aspects of weightsand measures, with particulat reference to the introduction
of the metric system in India.

Contributions for publication should be sent to the Editor, METRIC
MEASURES, Standing Metric Committee, Ministry of Commerce &
Industry, Udyog Bhawan, New Delhi.

Enquiries fegarding subscriptions and supply of copies should be addressed
to the Business Manager, Publications Division, Ministry of Information
and Broadcasting, Old Secretariat, Delhi-6. '

Articles published in the Journal may be reproduced. Credit line should
read : METRIC MEASURES,

The opinions expressed by authors are not necessarily those of the
Government.

-

192234
Tl
i $eem L NSy
bWy

Cost of Adoption of Metric System

THE Standards of Weights and Measur'es

Act received the President’s assent 1n
December 1956. The Act enjoined Govern-
ment to enforce the metric system of wei.ghts
and measures in commercial transactions
throughout the country by December 196§.
In 1958, metric weights were introduced in
trade on a small scale. Later, metric weigh.ts
and measures werc introduced by stages in
the whole country. By the end of 1963 the
metric system had come into effective use
in all commercial transactions.

An attempt has been made to estimate the
cost to the Nation in changing its weights
and measures. The cost was shared by the
Governments both at the Centre and in th.e
States, trade, industry, transport, communi-
cations, and by the public at large. The
cost can be broadly classified under the
following heads:

(1) Replacement of old weights and measures by
metric weights and measures.

© (2) Conversion of weighing machincs.

(3) Cost of State Governments, in enforcing weights
and measures, and in adopting the new system
in Government deptrunems.m

(4) Cost to Central Government departments
and undertakings.

(5) Cost to industry.
(6) Miscellaneous costs in sectors such as road-
transport, shipping, etc.
(1) Replacement of Weights and Measures
The use of old weights and measures
became illegal in certain parts of the country
in October 1960. By March 1963, old weights

and measures had been almost completely
replaced by metric weights and measures
throughout the country. Total replacement
thus took place during a period of about
three years. Every metric weight or measure
was verified and stamped by a State Govetn-
ment Inspector before it was released for
use in trade, State  Governments thus
have accurate and complete information on
weights and measures which came into use
during this period of three years. -According
to statistics supplied by them, the estimated
cost of metric weights and measures which
went into circulation during this period
was Rs. 72 million. A part of this repre-
sented normal replacement of old and worn
out weights and measurs which in any case,
would have taken place. The normal life
span of a commercial weight or measure is -
about five years. Every year about 20
percent of the weights and measures in cir-
culation are, therefore, replaced. 1In a period
of three years, 60 percent would be replaced
in the normal course. Of the new weights
and measures which came into circulation
during the period April 1960 to March
1963, only about 40 percent represented
accelerated replacement due to the introduc-
tion of a new system. The expenditure to
the nation on this account was Rs. 28.8
million. :

(2) Conversion of Weighing Machines
The estimated value of conversion carried
out by recognised manufacturers of weighing
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machines is Rs. 6.2 million. Of this Rs. 3.7
million represents work done for major
industries like iron and steel, cotton textiles,
etc., and the balance of Rs. 2.5 million for
other ipdustrits ingluding small scale industy,
road transport, wholesale trade, etc.

{3 Cest o State Governments

Between 1958-59 and 1963-64, the State
Governments spent about Rs. 47 million on
the enforcement of weights and measures,
publicity, training of staff, replacement of
weights and measures, conversion of weighing
machines in Government departments
ete.

4 Cont to Contral Govanment

The estimated expenditure of Central
Government departments and undertakings
is as follows:

Ra. in

miltions

(1) Railways .. . .. .. 102
(2 Posts & Telegraph . .. 30
() Publicity .. .. .. .. 69
(ﬂTnmpon&Gomunhﬁom . 190
(5) Other Departments & Undertakings 35
Totl .. 246

(5) Cast to Indusiry ,

According to the Oil Industry Metric
Committee, which represents all the oil
companies, the oil industry spent Rs. 2.5
million on the conversion of petrol dispensing
pumps and other measuring equipment,
publicity, training of staff, etc.

The expenditure for other major industries
was estimated  through sample surveys
conducted by the Directorate of Weights and
Measures, Ministry of Commerce, Govern-
ment of India. It was not possible to make
such surveys for small industries or for sma}l
scale and cottage industries. A broad esti-
mate of Rs. 5 million has been made for these

4

industrics. The cost ta industry including
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Total -
(6) Other Sectors (Incleding Roed Tramsport)

The cost in these sectors was mainly for
conversion of weighing machines and re-
placement of weights and measures which
have been counted under other heads. Ex-
penditure on other items would be relatively
small and is estimated at Rs. 2 million.
Fotal Cost

The total expenditure incurred so far on
the reform of weights and measures is roughly
as follows:

Rs. in
millions
(1) Replacement of weights and
measures .. e e . 288
(2) Recalibration of woighing ma-
)chmes' , except in major industries
[tho cost for major industries is
counted in Item (5) below] . 2
3) Cost to State Governments . 47
4) Cost to Central Government ... 24
Cost to Industry .. . .. 17
Other Sectors .. .e e 2

Total .. 1229

The total cost of Rs. 122 million (Rs. 12.2
crores) is modest in relation to the magnitude
of the reform and its significance to the
country's economy. The reform is, however,
not complete since the metric system has yet
to be fully adopted in engineering and tech-
nology. This is bound to be a slow process
and would take considerable time. Further,
engincers and technologists throughout the
world have to be equally familiar with both
systems, It is, therefore, not possible to
anticipate a time when the foot-pound system
would be completely climinated from these

fields.

THE manufacture of medical thermo-
meters started in India during the Second
World War. Now it is developing fast.

- Shortly the industry will be able to meet the

country’s annual demand of over 20 lakh
medical thermometers, and also export them.

The industry, however, faces certain
difficulties.

" (1) Thermometer tubes have to be im-
ported as Indian tubing has mnot
yet been proved to be good enough.

(2) The wusual thermometric  liquid,
mercury - being  imported, needs
replacement by a suitable indigenous
material.

(3 A standard specification for these
thermometers for our conditions has
yet to be laid down.

The last item is now being taken care of
by the Indian Standards Institution and an
LS. Specification for Clinical Thermometers
is under publication. Specifications for other
varieties of medical thermometers will be
taken up gradually.

Varieties of Medical Thermometers

There are many varieties of medical
thermometers, each for a different appli-
cation. The two broad classes are veteri-
nary and those for human use. There are
a number of varicties under the second
class e.g. doctor’s (clinical), premature birth,
ladies’ etc. The doctor’s thermometer
can again be oral, rectal or skin type.

Medical Thermometer

———

TATV DARSHI BANSAL
N e
N:;IJHAL P.IYIICAL LA‘WAMY,,

,

Every medical thermometer is based on
one of the following principles, arranged in
order of increasing ‘time lag’ or ‘time of
response’:. X

(1) Thermocouple; -

(2) Semiconductor resistance (electrical):

(3) Metallic resistance (clectrical); oDi

(4) Thermal expansion of liquid-in-giags;

and

(5) Thermal expansion of bimetals, solids,

vapours and liquid-in-metal,

Those having lesser time of response are
often said to be ‘quick reading’ or ‘fast’
while others are classified as ‘slow or ‘stubby’:

Although thermometers based on liquid-
in-glass expansion are the most popular,
primarily due to their cheapness and cpn:
venient handling, they are fragile and less:
dependable than the first three varieties,
The first three are extensively used in research |
for study of vaccines, injections,
bacterial growth, metabolism, etc,
can be used when temperatures of several
persons or temperatures at different places
of the same person have to be simultaneously
measured or recorded. Thermometers based
on these three principles are at present very
expensive, but their cost would be consi-
derably reduced if a proper use of thermistors,
transistors and .magic ecye is developed,
instead of the age-old practice being used
today. A differential thermometer baged
on the thermocouple principle has found much

5
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application during recent years for studying
* the ‘metabolic rate.

Although one or two manufacturers have
developed medical thermometers based on
the last principle, their time of response is
long and they have not found much favour.
More applied research is indieated in this
Asstomical Factors Affecting Design |

The bulb shape and dimensions, and
’ sometimes the stem length of the various
types of medical thermometers are limited
by anatomical features. For example, the
oral thermometer should have a bulb which
will be fully covered under the axila (armpit)
and groin of a new-born child as well as in
the cavity below the tongue of an adult. Be-
sides this, it must not be too small to leave
appreciable air space when kept in contact
with the root of the tongue of an adult,

Generally speaking the design of various
types of medical thermometers depends on
the following biological conditions:

* (1) The size of available space where they

' have to be applied, depending on the
anatomy of the organ;

(2) The temperature range met with
under extreme conditions in that
application;

(3) The minimum temperature variation
whose effect could be appreciated
clinically,

The various types have, therefore,

different temperature ranges, least counts -

and bulb sizes,

Popular . Types of Medical Thermometers

Due to the extreme cheapness, the liquid-
in-glass type medical thermometers are far
more popular than any other, almost in
every country, so much so that many a

dooctor and the layman do not even know
the others,

6

In India, as in other countries, the oral
thermometers far outnumber all the others.
As a result, the medical thermometer industry
in India has developed only around the

-liquid-in-glass type, although there is mo

difficulty in manufacturing the other yaﬁehe‘
with the skill, resources, raw materials and
intermediary products now available 10
the country. :

It is well-known how such thermometers
are made but before examining the requirc-
ments of good medical thermometers, 1t
would be profitable to point out certain
important practical aspects. of their manu-
facture and applications, which need
particular attention in the present state of the
industry in our country.

The Thermometer Twbe
The Glass

The range of all medical thermometers
is just a few degrees and it is. very near the
ambient temperature, While thf: bulb
volume is only about 1,000 to 500 times the
capillary bore volume as compared to
2,000 and more in the case of other fhermo-
meters. Due to the first reason, consxderal:e
case in manufacture could be effected by
using lead glasses for medical thermo-

meters.

Tube Drawing
During the last century, thermom:’t::
tubes were made in the same vyayl :dsu our
bangle makers make the tubes in <
by the ‘manual, horizonal drgvy::;g process
The increasing demand of'prgcl:!e § dgpews
made it necessary tO rab'l‘?i?most ? opolr
i CeSSES. .

o ?urtloir‘z: nrflefl‘;zal thermometers is tl:i: pg:;
xsre:tlig or the lens-frorln:o ;:cvt:ni”C:ﬂn;t e:la e
i t can, s ¢
lmal:lm)r'oW:‘l:‘:;::namel at the back red instead 9f

hi ngspeciany when the thermometer 1s
white,

mercury ﬁllCd.

MEDICAL THERMOMETER

The tubes are manufactured and tested
under very rigid control to ensure accuracy.
Glasz Substitutes .

Thereisapossibilityoftheuseofp}ast{cs.
specially thermoplastics, for fabricating
medical thermometers. If and when it is
achieved, the whole industry may be re-
volutionised. In India, we should a.lso
investigate this possibility of using plastic
tubing, A
‘Methods of Thermometer Masufacture  he

In the present state of development o
industry in this country, the fused .bull::,
engraved, solid stem type of construction is
far more economical and cfficient than any
other for medical thermometers, a!thoush
blown bulb types are also being fabricated.

As long as the glass and the thermometric

. liquid are of proper quality and the work-

manship is fine, there is little to choose
between these types except the price of the
final ‘product.

It is worthwhile studying some pros and
cons of the processes of manufacture from the
practical point of view.

Thermomatric liguids o

The most popular thermometric liquids
for medical thermometers are: purest mer-
cury and organic liquids like ethyl alco!ml
free from ketones and esters. Aviation
Ppetrol, kerosene, creosote, pentane, etc. have
also been utilized. In order to improve
the visibility of the meniscus the organic
liquids arc dyed with aniline dyes and 2
fine speck of thullium is sometimes inserted
over the mercury surface.

The temperature range of medical ther-

mometers is so small that almost any liquid

could be used which does not damage or
stick to glass and which does not tend to
vaporise or solidify in our climates. Alco-
hol tends to vaporise in our hot weather and
8o produces uncertainties in temperature

readings while mercury has to be importeq, .
It scems neoessary, therefore, to carry out
systematic research on this subject for our
conditions. Some promisi liquids age:
carbon tetrachloride, light oils like anisi,
aviation petrols and, perhaps, water with
some antifreeze agent like glycol, begause
ambient temperatures in our country (in-
eluding military operations in the Hima-
layas) range from about—40°C to plus $5°C;
Besides the thermometric .properties, guch
liquids must also allow the use of -the
maximum indicating device.

Mercury has found greater favour than
other liquids because it allows fine annealing
of the thermometer glass, shines well, ig
opaque, has low thermal capacity, uniform.
expansion, positive surface tension with
respect to glass, does not wet glass, can be
casily purified to a high order, and does not
develop organisms by neglect in manufacture.

Maximunm Indicating Devices

Medical thermometers are essentially
maximum indicating instruments. Severa]
methods have been utilised for making them
register the maximum. The most common
method being used is the Hicks constric-
tion. Another common method in Europe
is the use of a sealed rod fused inside the
bulb and protruding into the capillary.
A few cxamples of maximum indicating
devices are shown in Fig. 1. '

sl e
\
LY J
10) 1] ic) (@) te) (U]
Flg.s '
Fig. 1—Examples of maximem indicating devices
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. The 2 aain prindiple utilised in the case of
Mmgns in mercury-in-glass thermo-
meters 18 that the mercury cannot fow freely
indaslfﬂwcapﬂlaryboremless than 0.007
‘TAam. Onthcotherhand in the case of the
index method, the index either floats on the
liguid column or remains attached to its
surface by surfacc tension. A little consi-
derat:on would show that the bent steel
wire index and the constriction methods are
the only two thoices for medical thermome-

Constriction devices have two major
‘shortcomings:

(1) They require shaking down before
use. Devices to facilitate this
hazardous operation are being
tried out. For example, the thermo-
meter in case is just whirled round
-and the liquid goes back into the
bulb by centrifugal force. These
labour saving devices are likely to
become common in the course of

: time.

(2) Constriction should neither be ‘too
hard’ (requiring very great force for
shaking), nor ‘too soft’, which might
enable the liquid to go back into the
bulb by slight handling, e.g. in taking
out the thermometer from one’s
mouth for reading. As fabrica-
tion of the constriction entirely
depends on manual skill, it does not
always produce dependable results.
About 15 percent of the production is
wasted even in well established
factories on this account while many

more have to be rejected in Indian_

factories.

Most ‘good medical thermometers require
about the same force for shaking down. The
International Organization for Standardiza-
tion (ISO) has suggested that all the liquid
must go into the bulb under an acceleration
of 500 metres per second. This is, therefore,

8

awnadeuignfmr mth which we cannot
compromise. '
Filling

Broadly speaking, the process of ‘filling’

consists of :

(1) Filling the thermometer hqmd in the
- glass blank ;

(2) Removing moisture and air bubbles
from the filled liquid;

(3) Evacuating air from above the liquid
column and sometimes replacing it
with & chemically neutral gas like
nitrogeh or carbon dioxide, under
pressure (gas filled thermometers);
and

(4) Fuungtheopenmdoftheglaubhnk
(sealing).

The last operation is too simple and
well known. The first three operations are

performed either by the ‘vacuum chamber

method’ or by the ‘repeated heating and
cooling method’, the latter being as old as the
thermometer industry.

Marking

After ‘pointing’, i.e. locating 2 or 3 impor-
tant temperature on the tube, the thermo-
meters have to be ‘engraved’. The operations
in this process are : graduating, writing
letters and numerals, etching and filling
the etching with suitable pigment. Broadly
speaking, the first three operations of this
process are done either by the age-old hydro-
fluoric acid process, or by the modern sand-
blasting  process.

What is our normal Temperstwre?

Human beings are exposed to extremely
hot weather in tropics as well as in some
industries on the one hand, and to
cold weathers in the mountains, Arctic
regions, during accidents in flight, etc. on
the other. During these extreme sufferings

the internal temperature of a person, without
feeling ill, never crosses the narrow zone

MEDICAL THERMOMETER

of 36-4°C. to 37:6°C. In some medical treat-
ments, however, the temperature of affected
parts of the body is either suddenly or
gradually raised to kill the maligning tissues
and in some others, the temperature is con-
siderably reduced to give rest to the patient.

The statistical average of human tempera-
ture lies within 37°40-3°C. Consequently,
some doctors prefer to take 37-0°C (98 -6°F),
as the normal human temperature, whereas
others keep it at 36:9°C (98-4°F). A still
different opinion has demanded that the region
between 36 -6°C and 37 -3°C may be marked
in the medical thermometers as the normal
human temperature. Fig. 2 gives interesting
data on human temperature under certain
conditions. The doctors’ or clinical thermo-
meters should cover this range.
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Fig. 2— Temperature uader certain conditions

It is also well-known that our temperature
is not the same all over the body. Mouth
temperature is usually about 0:6°C lower
than the rectal temperature. In warm environ-
ments, the naked skin averages 2°C lower
than the rectal temperature. In cold
environments, not quite cold enough to
produce chills, it is 6 -5°C lower.

If we consider the various factors that
affect human temperature, we may conclude
that the normal temperature of a human being
depends on : conditions of birth, physical
environments, chemical actions, biological
infections, time of observation and place of
application.

One wouldhketoknow.mvwwofthe
above uncertainties, whatlsmeantbythe nor-
mal temperature of man. After a great deal
of study it has now been possible to define
this temperature as that which is obtained
between 11 A.M. and 2 P.M, aﬁetallqwin.
the person to remain lying in comfortable
environments, without practically any phyﬁc.l
or mental movement for 24 hours, the last
food having been taken at 7 P.M. on the
previous evening. This temperature is medi-
cally, known as the basal temperature. In
Our country we come across a very extensive
range of climatic conditions and almost every
human race. It seems desirable, therefore, to
investigate the normal temperatures of human
beings belonging to different races and
geographical zones living under different
climatic conditions. Unless such an investi-
gation is carried out, it may not be quite
easy to state a universally acceptable and
logical normal temperature of human body for
Indian conditions although it is very widely
accepted as exactly 37-0°C on the basis of
some statistical data collected in London
and New York some 60 to 80 years ago.

Special Design Factors for Tropical Countries

The problems of design of medical thermo-
meters, specially to suit Indian condmons,
are varied and numerous.

Two difficulties have already been discussed
viz. the fixation of normal temperature under
our conditions, and the range of temperatures
in which human beings, especially Indians
would survive under our conditions. Other
factors are discussed below.

A clinical thermometer lying in stock or
otherwise often loses its calibration appreci-
ably. This can be due to cither bad ageing
or annealing or due to the fact that our
environmental temperatures often exceed the
maximum temperature up to which such
thermometers can be used. The result is
that the liquid column fills up the whole

9
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and then it staris pressing out the
Wuib. This might permanently change the
b volume and hence the calibration. This
difficulty can be easily overcome by provi-
ding a safety chamber at the top of the thermo-
meter, although nobody seems to have uti-
lized this for medical thermometers. An
investigation on this aspect is rather impor-
tant for our conditions. Meanwhile, it
might be worthwhile to introduce the above
mentioned refinement in our country.

As a result of ambient temperatures often
rising far beyond the patient’s temperature,
it is difficult to read the thermometer soon
after it is taken out of the patient under such
conditions. On this point, medical opinion
seems to be lacking. After a large number
of enquiries from medical practitioners it
appears that in practice they cool down the
thermometer before use in a glass of cold
water kept very near the patient and they
immerse the thermometer into it immediately
after application. The temperature is read
while the thermometer is dripping or still in
water. Obviously, this is not a scientific
solution of the problem.

Some doctors have pointed out that
under such conditions they can observe the
temperature while the thermometer is still in
position with the patient. But this is neithe
convenient nor always permissible,

Inrecent years, bimetallic thermometer:
and liquid-in-metal thermometers have also
been developed incorporating a maximum
indicating device with a view to overcoming
this difficulty. But they take an extremely long
time to register and so are not convenient
for the patient. Itis possible to design a
maximum-minimum type glass thermometer
which could be used for such a purpose. But
it will be rather costly and has not been intro-
duced in the market.

Another problem is the choice of a suit-
able maximum indicating device. In our

10

country we are importing thermometer
from almost every cormer of the world.
Several types of maximum indicating devices
are being used in these thermometers.

“The most common of them -utilise the Hicks

patent, namely, a notched constriction. The
introduction of a rod in the bulb of the
thermometer projecting up to the start of
the capillary is another device being used
ona very large scale in Europe for the
purpose. Some other methods of achieving
this employ bifurcation of the capillary,
twisting or spiralling the capillary, making two
jet sections in the capillary, and introducing
a circular tube in the capillary at right angles
to it. The basic requirement of all these
devices is that the tube should become smaller
than 7 microns or so at the point of constric-
tion. A tube of such a small diameter does
not allow mercury to pass through it.

There can be several arguments for
advocating each of these devices and they have
all been successfully used. So the choice can
Be left to the convenience of the manufacturer.
However, the practical aspect is that if the
constriction is too soft, the thermometer is
useless for the application for which it is
meznt. On the other hand, if it is t0o hard
the thermometer often breaks while shaking
the mercury down.

Clinical thermometers have got to be
used in the human body where they come
into contact with the saliva and perspira-
tion. They have to he sterilised before the
next application, and have to withstand
chemical reaction. Very often they also
remain in water because they are washed
with it after use. The filling used for marking
these thermometers must be able to stand
these chemical reactions for a considerable
time. We have to evolve a suitable proce-
dure for this purpose.

Clinical thermometers are often marked
as fast or stubby, or half-minute, one-minute,

MEDICAL THERMOMETER

two-minute. It is now recognised that such
marking is meaningless. Under different

‘conditions of applications, the time required

by the thermometer to acquire the human
temperatyre is not the same. It is well-known
that any thermometer would take considera-
bly more time to acquire an ambient tempera-
ture in air than in water. The condition of
skin and membraneous tissue with which the
thermometers come into contact, differ not
only from man to man and from one part
of the body to another, but this also conside-
rably depends on the condition of health and
disease of the person. As such, it has now
been widely recognised that the above men-
tioned markings are deceptive. Most coun-
tries are banning such marking in specifica-
tions for such thermometers. But some sort
of guarantee is obviously necessary to be
sure that the time lag of the thermometer 1s

not unnecessarily large. It miybeMthwhile'
studying the available thermometers and
specifying a suitable test for this purpose.

The temperature of man is an important
indication of his health. It is, therefore,
very necessay to check up the thermometers
against standards rather frequently. In France,
there is a law that no factory can turn out
a clinical thermometer unless it has been
checked and found all right by their national
laboratory. In USA it is criminal to use a
clinical thermometer unless it has been
checked by some Test House within a specified
maximum time. In many other countries, like
UK, people are themselves careful that the
instrument which they use for checking their
health is in good order. The importance of
such legislation in our country cannot be
over-stressed.

%%
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Weighing Mechanisms in
Measurement & Control

L. SANDERS

Chief Development Engineer, Load Cells,
Avery Limited,

Birmingham

’(V{e are glad to reproduce this extremely well prepared and informative
frdclemMetric Measures. This has been reproduced from Product Design Engineer-
ing, Jan. 1964, We are grateful to the Editor, Product Design Engineering for

the permission to publish the article and to A

the necessary figures.)

METHODS OF DETERMINING WEIGHT
By the Comparison of Masses

-Equal and unegual armed levers. Weight
may be determined by direct comparison of
the mass of a body with the masses of known
standard ‘weights’ using an equal-armed
beam scale or a weighing lever system of
known ratio. The balance (1) and the simple
Roberval pattern counterscale (2) are exam-
ples of the equal beam. Accuracy obtain-
able with a precision balance is within one
part in 106 ‘and with a micro-precision
balance one part in 107. The steelyard (3) is
the simplest form of unequal-armed lever.

Compound lever systems are used in plat-
form and hopper scales and in weighbridges.
Essentially the gauges between the fulcrum
knife-edges ‘a’ and the load knife-edges ‘b’
on the main lever ‘c’ must be equal, so that
accuracy of weighing is unaffected by the
position of the load on the platform (4).
Weight may be measured by the comparison
of the mass-moment of the body with the
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mass-moment of a pendulum of known
calibration (5). Since the ratio between the
moment of the pendulum and-its angular
movement follows a sine law it is necessary
to introduce a cam for the load suspension
arm to obtain equal increments of movement
for equal increments of load. A cam of
circular profile gives sufficient accuracy for
most practical purposes (6). The principle
of a weighing pendulum with rolling fulcrum
is a form extensively used in industrial dial
scales,

The spring balance is a helical spring
extended by the load hanging from it. By
careful design a very close approach to
linearity is possible (7).

When a rack and pinion are used to
magnify the deflexion of the spring mecha-
nically we have the basis of a spring dial scale
(8). A ribbon-type weighing spring, held
in tension, provides a torsional weighing
resistant, suitable for use with sensitive scales

WEIGHING MECHANISMS IN MEASUREMENT & CONTROL

‘s e
requiring a short range chart, such as a gra
cule with optical projection (9). A. weighing
spring used in bending is also suitable for
scales requiring only a short range_chart for
difference weighing. These springs are
usually arranged in pairs to provide lateral
stability and symmetry (10). .

'Electric load cells are basically spring-
operated scales (11). An elaftw wlm
‘C’ supports the load to be weighed a‘nd is
compressed. Electric  strain-gauges SG
are bonded to the column and i:ollow its
deflexion, thereby suffering a change in elfactr;c
resistance, which may be measurt?d by suitab] ?
instruments and interpreted in terms O
weight. In practice, groups of strain gauges
are used, active gauges for load measurement
and passive gauges for automatic temperature
compensation.

Electro-magnetic force (or ‘mass) balance

| system determines mass by balancing the weight

of a body by forces setup inan elwﬁomgn?ﬁc
field (12). The coil and mag.net are similar
to those used in a moving-coil loud-speaker.

A scale pan is supported on the coil gnd
themmtobeweighedisbalancec}bypassmg
a direct current through the coil. Current
is measured and the instrument calibrated
in terms of weight.

It is difficult to obtain good linearity over
a wide range but these systems arc used
successfully in high-speed check weighers
operating at a predetermined weight,

. METHODS OF INDICATING WEIGHT

Marked Weights )

Read-out of weight in its simplest form is
provided by the denominations ~marked on
looss weights used with the beam scale or
balance. Correct weight is the sum of all
the loose weights used. The method is
time consuming and liable to error. Modern
precision balances have mechanical means

for depositing weights and their values are
indicated by figures on the control knobs.
Dial indication

Weight indication by dial and pointer is
used both for domestic and industrial scales,
By having the pointer and chart in the same’
plane, giving edge-to-edge reading, parallax
and shadow is entirely eliminated (13),
For stamping, chart divisions on industrial
scales must be ‘at least 1/8 in apart. Dia]
sizes vary from 18 to 28 in. in diameter of
reading line, and for special purposes such
as in cattle market auction rings dials of 48
in diameter are used.

Dial capacity may be increased several
times, without coarsening the minor division,
by incorporating a system of unit weights
each equivalent, in effect, to the dial capacity,
and which can be deposited manually or
automatically, Thus 4 unit weights may in-
créase the weighing range of a weighbridge
to 5 times that of the dial capacity with the
same subdivision of weight (14),

Flashes in the chart automatically alter
the major denomination figures so that weight
reading is direct without mental arithmetic,
Dial capacity is increased 5 times by
deposition of unit weights cither side of the
weighing lever fulcrum (@). Each weight
is equivalent to the dial capacity. In zero

. load condition two weights hang from saddle

(b) suspended from left-hand side of the
weighing lever fulcrum. When load exceeds
dial capacity, hand lever (¢) is knotched one
step in quadrant which rotates forked rocker
beam (d) through pinion (e} and relieves one
weight from the saddle, thus balancing off
the load. At the same time, linkage (f) con-
nected to rocker indexes the dial. When load
exceeds twice the dial capacity, knotching the
lever another step rotates the beam wuntil
it engages and relieves the saddle of the
second weight and again indexes the dial
Further rotations of the beam with successive

13



Roberval counterscale

Fig1 - Fig. 2 Fig. 3
Compound lever platform scale Pendnlum mechanisms
e Suspension
ribbon
®

X ¥

s |

Fig. 4 ,. Fig. § Fig.6 -

W is mass being weighed. P is mass of pendulum
with centre of gravity at g. Radius of load suspen-
sion cam is r. Equation for balance is Wx=yP

ELECTRICAL

. .. MECHANICAL
Spring balance Spring dial balance :
Load cells

CPig 7 . Fig. 8
" ‘Weighting ribbon scales—torsion
a) Tensioned steel band
b) Tension screw

(=) Lever connected to scale

(d) Connecting link

(® G;ancule

Electremagnetic
balance

Fig. 10
(a) Steel bands in bend-
ing
(b) Band anchor

{¢) Drum .
(d) Load connexion to
scale

Weighing ribbon scales sg —AU- “-” —
—bending ‘
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knotching of the h;ndle causes the other

(descending) arm of the rocking beam to

deposit unit weights on the right-hand saddle -

(g) which is connected to the opposite side of
the weighing lever fulcrum, thus providing

" 5 times dial capacity.

Multi-revolution dial scales

As an alternative to unit weights, dial
mechanisms capable of rotatipg their pointers
several times are available and are used in
scales of smaller capacity.

In order to keep lever movements within
reason, the indicator pinion has to be small
and this calls for an exceptionally high
degree of accuracy in gear cutting.

Digital indication of weight

Advanced electronic  techniques have
made possible rapid direct digital indication
of weight using the many forms of digital
display devices now commercially available.
Signals to operate the display are provided by
photo-electric digital encoder units mounted
on the scale mechanism or from analogue
devices passing the signal through a digitizer
system.

Optical magnification of weight indication

Magnification of the small angular move-
ments of levers in a weighing system may be
achieved by optical projection methods to
give a brilliant image of chart graduations of
large size (15).

—
0 |
b4 8 12 45 2026 10,

Fig. 13

Pointer 1

0). ] O <

A transparent chart, photographically
produced, carries 1000 or more weight gradua-
tions in miniature and can be mounted direct:
ly on the weighing pendulum in the form of
a quadrant or on an indicator spindle in the
form of a circular disc. Magnifications of 30
or 40 diameters are common. Optical indi-
cation is also used on precision instruments
and on the revolutionary ‘Aristocrat® retail
scale by Avery which displays weight,. unit
price and total value or to both vendor and
purchaser. On the 8 in. diameter optical
chart there are nearly half a million figures.

In optical projection of weight the figures
and graduations are in movement until the
scale comes to rest. This system is therefore
not so convenient as the dial for weighing
to a predetermined weight, but it is gaining in
popularity for normal weighing. Compound
lever system is connected to weighing arm (a)

13
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via rod (). Other end of arm is connected to
weigh pendulum (c) through rod (d)and steel
ribboni (¢). The ribbon wraps round cam .
(f) integral with pendulum which has ball-

- bearing fulcrum slightly off centre from
geometric centre of the cam profile. Mass
moment of pendulum balances load on
the arm and the geometry ensures that relation=

ship between! oad and angular displacement is
linear,

Peripheral  displacement of graduated
quadrant chart (g) fixed to pendulum is
projected through magnifying optical and
mirror system to ground glass read-out
. window (A) Forked lever(i)is motored to
transfer weight (m) on to saddle on weighing
arm which balances off the load when dial
capacity is exhausted, zeroing the dial. Poise
(j) positioned on weighing arm by hand
wheel (k) flashes tare weight in subsidiary
window (I).

Weight Integrators and Tetalisers

In the continuous weighing of material
in transit on conveyor belts or weighing
successive like loads, such as the trucks in
a mineral train, integrating or totalizing of
weights  is required. o

Weight totalizers have various forms of
automatic clutch which engage with the driv-
ing mechanism of a poise or with the motion
pf a weighing pendulum or spring and
transfer these movementsinto a mechanical
countgr of conventional form geared so as to
record a total of weight.

ETYCIRTPIN

In the simple single-weigh rollertype belt-
weigher, continuous integration is necessary
to totalize the weight of material carried by
the belt. Movement of the weighing mecha-
nism is used to traverse a ball in a cone and

cylinder or cone and disc type of infinitely -

variable gear driven from the belt pulley.
By this means, weight and belt movement arc
integrated to give the total weight delivered.

Fig, 15

Remote weighing indicator

Weigh beam

O

Fig.19
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Outputs of the magslip transn!ittq at thc
weighing device and of the resetting magslip
are connected via potentiometer networks and
summing resistors to the input of the servo
amplifier (16). The amplifier contrels a
servomotor and gearbox which are oonnec.ted
to the pointer and also drive the res.cttfnx
magslip. Thus the signal from the weighing
device controls the pointer through .the Servo
system to balance against the rwcttxpg mag-
elip. Stabilizing . feedback is supplied by 3
tacho-generator integral with the motor.
(Evershed and Vignoles Ltd.)

WEIGHT CONTROL SYSTEM .
10
Weight as a parameter may be use
operate systems for automatic predetemifaed
weighing, processing and mechanical handling.

The control devices, such as sensitive
switches, ideally should absorb none of the
very small amount of energy available in
the weighing mechanism.

Analogue ontput gemerators bearin
A continuous electrical output, bearing

‘an extremely accurate linear proportionality

to weight, is provided by the Avery amglq(slue
generator, operating on a voltage divider
principle (17).

This provides an infinite number of cut-

“"off poifits around the dia], readily set from a

remote control panel. By the use of a digitizer
the analogue output can operate printers
and card or tape punching machines,

Remote slave dials can also be operated
from the master analogue by means of g
servo-motor system.

Singl® turn of silver palladium alloy wire
(2) is wound upon a fixed, rigid and accurately
ground former of stable insulating material,
Terminals (g@) and (b) are connected to a -
low voltage alternating current supply and
there is, according to the phase of the supply,
a voltage gradient bciween (@) and () along
the wire. Arm (§) rotates with the scale
indicator (1) and spindle (6) and carries a
fine gold alloy wire (4) which is in permanent
light flexible contact with the wire loop (2)
and picks off a voltage which bears an exact
linear relationship to the angle through
which the arm (5), indicator (1) and spindle
(6) have rotated.

Pillar connected to terminal (¢) carries a
second fine gold alloy wire contacting an
insulated bush on the arm (5) and completes
the circuit.

Comparison of two voltage anslogues of weight
One voltage analogue is generated by a
transducer fitted to the operating spindle of a
conventional weigh scale (19). The other ana-
logue is produced by a digital/analogue store
unit, which produces an analogue voltage in
proportion to the demand weight required
by the recipe as set into the system in digital
form. The amplifier gives a d.c. output
signal between its two output lines when the
two analogues have the same value but not
if the weigher is less than the demand -
analogue. (E.M.I. Ltd))
Digital Eaceder system :
Introduction of the modern miniature
photo-transistor has made possible the use

17
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gnalogue store

DC signal output

W

"y

HV

Oemond switches

of optical digital encoder systems in conjunc-
tion with weighing mechanisms. The Avery
fh’gitalenooder, using & Gray binary code,
is.an integral part of the scale mechanism
requirng no extra spindles or bearings.

The electrical output, in binary digital
‘fgn.n, is readily convertible by static state
dcixees into any weight denomination and can
operate scale controls, computers, printers
-and any data Processing machinery.
Trip sultches )
For simgle cut-off a microswitch or a
mercury mt(fhmay be set to trip like a
mouse-trap using the energy available on the

removal of the load from the scale’
ity e for re-

Pneumatic controls may be fitted to scale
mechanisms with no measurahje influence
and with the advantage that no special
precautions are required for their use in
hazardous atmospheres.

In principle a fine air jot- () issuing from
a noxzle 0-015 in in diameter, is intercepted
by a vane (b) mounted OR the scale spindle

18
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voltage

and moving’in a plane normal to the jet.
The air jet is directed into a diaphragm relay
valve (d) in which induced pressure normally
holds the valve in the operative position. On
_interception of the jet by the®scale controlled
vane, the pressure in the relay collapses
and the relay valve operates power linc
controllers (20).

Fine wire contacts

Wiping contacts consisting of a pre-
cious-metal wire wiper and contact plate can
be fitted to most industrial scales, and absorb
little energy. Current handled is of the order
of a few milliamps; therefore, an electronic
amplifier. and relay are needed for the opera-
tion of power circuits. They are used to
control feed- cut-offs, alarms, etc. (21).

The number of such adjustable contacts
that can be fitted to a dial id limited by design
considerations. . The Avery - fine wire con-
‘taet is certified as initrinsically safe for certain
hazardous atmospheres. ’

WEIGHING MECHANISMS IN MEASUREMENT & GONTROL

Fig. 2

COUNTING BY WEIGHT

Paoto-clectric cut-off
One of the most sensitive weight controls
is the photo-clectric cut-off. A beam of light
is intercepted by a moving member of the
weighing mechanism, and through an

clestronic amplificr the change in outpat

the photo-cell is used to operate m?::g:
Miniature photo-transistors are now exten-
sively used in fine. weighing and in high.
speed check weighters. : ‘

Similar articles in a production rug
may be counted quickly and accurately by

. comparing the mass of a single article

~

with that of a batch using a weighing lever
system. of suitable ratio (22). :

. Fig. 22
In more advanced systems ratio levers
are incorporated in standard dial scales,
and in the case of the Avery Uait Count-
ing Machine a counter balanced sliding
ratio pan enables a count to the nearest
article to be made.

19



Niath Conference of Controllers of Weights and Moeasures
The Ninth Conference of Controllers of
Weights and Measures is scheduled to be
held in Shillong on 30 and 31 October 1964.
Among the subjects to be discussed at the
Conferenec would be : .
(1) A review of the progress of metric
. reform.
(2) The setting up of the central machinery
for approval of prototypes.
(3) A plan to evolve standard designs for
_ precision laboratories in the States,
, Technical subjects like the marking of
elass on beam scales and the feasibility of
reducing the varieties of commercial brass
weights in use would also be discussed.

A report on the Conference will be given
in the January 1965 issue of Metric Measures.
American for T

Seciety fur Tetiog Materisls (ASTM)

Last year the American Society for Test-
ing Materials (ASTM) announced its de-
cision to include in the publications the
metric equivalents for other units of mea-
surement, and drew attention to the need
for American industry to be prepared for a
wider use of the metric system. ASTM
did not advocate a change in established
dimensions or tolerances but—in addition to
the inclusion of metric equivalents as stan-
dards were revised or reissued—it recom-
mended that quantities and/or tolerances
be selected, when publishing new standards,
which will convert to convenient reasonable
‘metric values.

.

News & Views

.

To implement the use of the metric system
by ASTM, a special committee has prepared
a publication, ASTM Metric Practice Guide,
presenting eXisting units and their equivalents
in the recognized international units of the
System International (SI). (BSI News, July
1964, p. 6).

_ Australian Decimal Carvency

It has been reported that the new decil_nfil
currency notes to be issued during- 1966 in
Australia, will bear the denominations of
$1,8$2 810and § 20. We have alrcady
reported that Australia would go over to
decimal coins from February 1966 (Metric
Measures, Vol. 6, July 1963, p. 22).

French Comnt System _
Textile mills, especially the composite ones

have been experiencing some difficulties in -

regard to the implementation of the French
Count System. The reviewing Committec
set up by the Textile Commissioner to waich
the progress of implementation has made
certain recommendations with a view to
meeting these difficulties and other issues.
The recommendations are : ‘
(1) Composite cotton textile mills ma

spin and weave half French Count also -

in so far as the manufacture of coarse
fabrics for domestic consumption alone

is concerned.
(2) In regard to weaving of fabrics of other
categories of cloth falling under medium
‘B’, medium °‘A’, fine and super-fine,
mills should spin only integral French
- Count and utilise the same in the manu-
facture of cloth falling under the above

NEWS & VIEWS

mentioned categories of cloth for do-
mestic consumption.

(3) As for manufacture of yarn and fabrics
meant exclusively for export, mills have
already been advised that they are free
to spin yearn in any system (including
fractional counts) and weave cloth also
in any system, in accordance with the
specifications of the foreign importers.
If a portion of such production of
yarn and fabrics manufactured for ex-

. port is found later to be surplus to the
export requirements by a mill and if it
is required to divert that quaatity to
the internal market, after securing the
specific permission of the Textile Com-
missioner in each case.

Weights and Measures Service in Israel

The annual report of the Weights and
Measures Service, Ministry of Commerce and
Industry, Israel, for the period 1-4-1963-
31-3-1964 makes interesting reading. The
work of the Weights and Measures Service
is based on the Weights and Measures Ordi-
nance, 1947, and the Rules, Orders and
Official Notifications issued thereunder.

During the year 1963-64, 82,019 weights,
1,384 measures of length, 3,568 measures of
capacity, 758 measuring pumps and 19,754
weighing machines le., a total of 107,483
instruments were verified and reverified. Of
these, 29,448 weights, 628 measures of length,
2,091 measures of capacity, 4,352 weighing
machines were verified for the first time.

“ Almost all the new appliances were produced

locally, except liquid fucl measuring pumps.
The verification stamp was obliterated from

7,965 weights, 14 measures of length, 28

measures of capacity and 1,824 weighing
machines. A total revenue of 47,925 Israt.:l
pounds was collected during the year. This
gives the average revenue of 44-6 Agorot
per instrument. A total of 19,593 inspections
were carried out. Some 1949 traders were

T
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served notices regarding shoﬂoomhg in
their instruments or non-reverification. In
296 cases further action was taken, . :

~During the year 265 prosecutions were
launched, resulting in 262 convictions snd 3
acquittals. The total fines amounted to
14,338 Isracl pounds. Among the offences,
194 related to possession, for use in trads,
of false instruments; 51 to possession,
for use in trade of non-verified and un-
stamped instruments ; 26 for negligence in
showing instruments for re-verification, 6
related to obstruction of Inspectors, 1 to-.
fraud in use of instruments and one to over~
charging, The main offence was, as in the
previous years, possession for use in trade
of self-indicating machines which were not
properly balanced and indicated weight to
the prejudice of the buyer.

Use of Nlegal Measures—A Case

The judgement pronounced in the court
of First Class Magistrate, Gulbarga, Mysore
State, in the case of the State represented
by the Inspector of Weights and Measures,
Gulbarga and a Kirana and Grain Merchant,
Bramhapur, Gulbarga, is summarised below,
as it will be of interest to the general public.
The case was taken in appeal before the
Hon'ble Sessions Judge, Gulbarga, who up-
held the judgement of the lower court and
dismissed the appeal of the accused.

The accused had a kirana and grocery shop
in Bramhapur. It was stated that the accused
was using illegal measures in his shop and
had contravened the Mysore Weights and
Measures Act and had committed offences
under Section 23 of the said Act. The ac-
cused was scen by the Inspector of Weights
and Measures, measuring maise (jola) with
seer dry measure. Other dry measures of
the ounce series were also found on the
premises. On behalf of used, it was
argued -that he was in possession of standard
weights and measures in the metric system
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and that the old measures had remained in
the shop, but were not being used, and
therefore, the possession of the old measures
in a corner of the shop did not amount to
any offence.

This plea was, however, not accepted and
it was pointed out that this arguement would
have been valid if the old illegal measures
had been found in some area like a residential
house and condemned as a useless article.
On the basis of the evidence of witnesses,
it was held that the accused was using illegal
measures for sale of maize and, therefore,
contravened the provisions of Section 7.
According to the provisions of this said Act
and Rules, maize is to be sold by weight and
not by dry measure. As the accused used
dry measures, he contravened Section 23.
Further, the accused possessed illegal dry
measures in the shop and used them. It was

presumed that the accused knew that these .

were false measures under the Act. He was,

therefore, also found guilty under Section
30 of the said Act.

The accused was thus held guilty of offences
under Sections 7, 23 and 30 and sentenced to
a fine of Rs. 51, for each of the offences.
In default of payment of fine, he was to
undergo simple imprisonment for a fortnight
for each of the two counts.

3 Palse Colns frem October 1964

A new coin in the denomination of 3 paise
was issued from all offices of the Reserve Bank
of India on 1 October 1964. As stocks of the
new coin become available, it will be issued
progressively from all agency banks of the
Reserve Bank of India and all Government
treasuries and sub-treasuries.

The metal composition of the new coin
is aluminium with 3.5 to 4 percent magnesium,
This alloy is being introduced in the country
as a coinage medium for the first time. The

2

~coin is ﬁexagonal in shape with rounded

corners and its weight is 1.25 grams.

The obverse of the coin bears the Lion
Capital of the Asoka Pillar with the wo::d:
‘Bharat’ in Hindi and ‘India’ in English in-
scribed on either side.

The reverse of the coin bears the value of
the coin in the international numeral in the
centre with its Hindi rendering and the year
of coinage inscribed above and below the
pumeral, respectively. The Ears of .Corn
appear on either side of the International
Numeral.

Indian Current Science Abstracts

The need has been felt for a long ?ime for
a bibliographical periodical covenng the
entire scientific output of the country quickly
and comprehensively. The Conference of
Information Scientists convened by the
Council of Scientific and Industrial Research
in Mysore during 1963 realised this .need
acutely and directed the Indian National
Scientific Documentation Centre (INSDQC)
to take immediate action for ensuring l?ibh?-
graphical control of scientific publication 1n
India.

INSDOC has decided to start a monthly
abstracting service from January 19653 re-
porting under the title ‘Indian Current §clc§lc¢
Abstracts’ the work published by sclgnusts
in India. As far as possible efforts will be
made to include scientific communicauon.s
published abroad by Indian nationals. .er-
ginal articles, short communications, cx:ltxwl
reviews and informative articles pubhsh!fd
in scientific and technical periodicals or int
proceedings of scientific conferences, sym-
posia, etc., monographs: and other ad hoc
publications, as well as patents anc} stan-
dards, will be noticed in this pubhcan?n.
The annual subscription for the publication
will be Rs. 50 only (Forcign £ 10 or § 30).

STANDARDS NEWS

This comprehensive coverage is possible
only through the cooperation of various in-
stitutions, departments, societies and indivi-
duals who are bringing out scientific perio-
dicals, reports, monographic publications etc.
We appeal to all concerned to send us re-
gularly such publications, including reprints

(Indian Standards which have a particular bearing

- on the change-over to the metiic system are indicated

here. Copies would be available from the Indian
Standards Institution Manak Bhavan, 9, Bahadur

- Shah Zafar Marg, New Delhi or their Branch Offices

.at Bombay, Calcutta, Kanpur and Madras.)
The National Flag of Indis (Cotton Khadi)

Indian Standards Institution has published
the first revision of Indian Standard Specifi-
cation for The National Flag of India (Cotton
Khadi) (IS: 1—1964), which prescribes the
design, constructional details and other parti-
culars of the national flag of India (cotton
khadi) made of hand-spun and hand-woven

_cotton khadi bunting.

This standard was first published in 1951
in which all dimension and quantities were
expressed in fps system units; the cormponfi-
ing metric equivalents were also included in
some cases. With the adoption of metric

‘system in India, the Sectional Committee

decided to revise the standard with a view to
changing over completely to metric system.

Further, in view of the experience gained
since the standard was first published, the
Sectional Committee decided to take this
opportunity to incorporate a few modifications

of papers published in foreign Periodicals,
at. he following address: '
-ndian Current Science Abs
ndian National Scientific ’
Documentation Centre
Hillside Road,
New Delhi-12,

Standards News

of basic character. Therefore, in this revised
standard, details of cotton yarn for the warp
and weft of cotton khadi bunting and of cotton
duck have been deleted. The dimensions of -
hemp cordage and those of wooden toggles
used for different sizes of flags have been
amended. The pH value of the aqueous
extract of cotton khadi bunting and tolerances
on the dimensions of the Flag and Asoka
Chakra have been prescribed.
Price Rs: 3-50
Plywood Tea-Chests
Indian Standards Institution has published
the Second Revision of Indian Standard
Specification for Plywood Tea-Chests {s:
10—1964), which covers requirements for
plywood for tea-chests, standard sizes and
requirements for tea-chests and their compo-

neats, the tare and tests for plywood and teg-
chests,

A tentative Indian Standard for Plywood
Tea-chests was first published in 1949 and this
was subsequently revised in 1953. The pre-
sent one is the second revision of this standard
in which values have been specified in the
metric units in place of fps units given in the
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"original specification.  Another 1mportant
change is that the face and back veneers of
Plywmpﬂnd!mpcrmmedtobeofdaﬁ'e-

rent species of timber provided the construc-

honubﬂancedandthetwospeauhave
similar physical characteristics.
. Price Rs 4-30
The National Plag~of Indls (Silk Khadi)
Indian Standards Institution has published

theﬁrstrevmonoflndmnStandardSpecxﬁ '

cation for The National Flag of India (Silk
Kbadi) (IS: 300—1964), which prescribes the
design, constructional details and other
particulars of the National Flag of India
(Silk Khadi) made of hand-spun and hand-
woven silk khadi bunting.

. This standard was first published in 1955
in which all dimensions and quantities were
uptessed in fps system units; the correspond-
ing metric equivalents were also included in
some cases. With the adoption of metric
m in India, the Sectional Committee
decided to revise the standard with a view to
qhang;ng over completely to metric system.

Further, in view of the experience gained
since the standard was first published, the
Sectional Committee decided to take this
opportunity to incorporate a few modifications
of basic character. Therefore, in this revised
standard, details of silk yarn for the warp
and weft of silk khadi bunting and *of cotton
duck have been deleted. The dimensions of
hemp cordage and those of wooden toggles
used for- different sizes of flag have been
amended. The pH value of the aqueous
extract of silk khadi bunting and tolerances
on the dimensions of the Flag and Asoka
Chakra have been prescribed.

" Priec s 3-50

msunim*c-p,mmsmnu,.h ‘

and Screw Eyes

Indian Standards Institution has published
the first revision of Indian Standard Specifi-
cation for mild Steel and Brass Cup, Ruler

24

and Square Hooks and Screw Eyes (IS: 724—
1964), which lays down requirements for
mild steel and brass cup, rulers and square
hooks and screw eyes.

This standard was first issued in 1956
specifying the various dimensions and other
requirements of cup, ruler and square hooks
and screw eyes in the fps system. In view of
the adoption of the metric system of weights

and measures by the Government of India, the

need for revision of this standard with a view
to metricizing it and bringing it in line with
IS: 451—1961 Specification for Wood Screws
(Revised) in regard to form of screw thread
and other relevant requirements, has long
been felt by both the trade and consumers.
This revision, therefore, specifies the various
dimensions ' and other requirements of hooks
and eyes made of mild steel and brass in the

metric units, and the'details of screw threads

and other relevant requirements in aqcordanoe
with IS : 451—1961.

The Sectional Committee responsible for

the preparation of this standard has taken into

consideration the views of producers, con-
sumers and technologists and has related the
standard to the manufacturing and trade
practices followed in the country in this field.
Due weightage has also been given to the need
for international co-ordination  among

standards prevailing in different countries

of the world.
Price Rs 3°00

Person Weighing Machines

Indian Standard Institution has publishefl
the first revision of Indian Standard Speci-
fication for Person Weighing Machines
(S : 1854—1964), which covers the require-
ments for person weighing machines.

This standard was originally published in
1961, From the experience gained and
comments received from manufacturers and
users, it has been considered necessary to

revise this standard. Main modifications
arﬁedoutinthhrevmonmufollom

() The value of the smallest division on
the steelyard has been given as ‘shall
be not more than 50 g’ instead of
‘shall be 50 g’; .

(¢) The minimum graduations have been
specified as ‘shall be not more than
500 g’ instead of ‘shall be 500 g’

This standard is one of a series of Indian
Standards on ial weighi hi
being prepared at the instance of the Standing
Metric Committee (now the Directorate of
Weights and Measures), Government of
India in connection with the introduction of
metric system of weights and measures in the

Prics Rs 2-00

Dimensions for Pipe Threads for Fastening Purposes

Indian Standards Institution has published
Indian Standard Dimensions for Pipe Threads
for Fastening Purposes '(IS: 2643—1964),
which deals with the basic profile, design,
dimensions and tolerances. of pipe threads
for fastening purposes intended for mechani-

cal assembly of components and where pres- -

sure-tight joints are not required on the
threads.

This standard deals with internal and exter-
nal pipe threads for fasteming purposes,
intended for the mechanical assembly of com-
ponent parts of pipes, fittings, cocks, valves,
etc. where pressure tight joints are not required
on the threads. Parallel internal threads
specified in  IS:554—1955 Specification for
Pipe Threads for Gas List Tubes and Screwed
Fittings, for obtaining a pressure-tight joint
on the threads, provided such threads are not
truncated. The profile of the throad specified
in this standard is identical with that of the

mw
The internal’

The Indian Standards W.
published Indian Standard Dimdn-:
WronghtAlnmmmmandAhmmM
Sheot and Strip (IS: 2676—1964), ‘whith
lays down the dimensions and tolerances #
wrought aluminium and Aluminium Alloys
the form of sheet and strip.

This standard s one of  serics of Indian
Standard on Wrought Aluminium and
Aluminjum Alloys. .Other Standards in this-

- series are :

'18: 2525—1963 Diameters of Wrought
Aluminium and Alumi-
nium Alloys, Wire.

IS: 2677—1964 Dimensions for Wrought
Alumininm and Alumi-
nium Alloys Plate,

IS: 2678—1964 Dimensions for Wrouht
Aluminium and Alumi-
nium Alloys, Druwn
Tube.

IS: 2673—1964 Dimensions for Wrought
Aluminjum and Alumi-
nium Alloys, Extruded
Tube. -

Prico Re-2:50

Brass wire for cold-Headed and Mashined Parts
The Indian Standards Institution has
published Indian Standards Specification for
Brass Wire for cold-Headed and Machined
Parts (IS: 2704—1964), which covers the
requirements of brass wire for hardware,
such as nipples for cycle spokes, where cold-
heading as well as machining propemu are
required, either in cut lengths or in coils,
Price Il 1. S.
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‘“MMaﬂ(ﬁ-MTm
-m

‘ hdhasundudalmﬁonhaspubhdwd
ﬁl.ﬁltmhmoflndun Standard Speci-
fioaition for Matric, Woven Metallic and Glass
Fibre Tape, Measure (IS : 1269—1964), which
_ preacyibes the requirements for metric, woven
metallic and glass fibre tape measures intended
for use where it is not possible to employ
-rigid meesures of length.

‘This standard was first published in 1958.
Thepteuntmmonnbaudonthemgguuom
received from the Controllers of Weights
and Measures &8 a result of practical
application of the standard. Tapes of 15 m
denomination have also been included. Be-
- sides, glass fibre has boen specified as an alter-
mtemtuialforthcmannfactmeoftapqs

Pries Rs 2:00
lemuonhaapnbhshed
kl!ﬁlnswudsmuonfoanthlay
Pacing Bricks (IS: 2691—1964), which speci-
fies the dimensions, quality and strength, and
methods of “sampling and testing for burnt
clay facing bricks for nsc in buildings.
Famzbmhmmtendodforuwmthe
- exposed faco of masonry without any farther
surface protection by plastering or rendering.
Its use may bo necessary for architectural ,
reasons; sometimes, whmatemalphstemg
or renderings have to be frequently renewed
due to corrosive atmosphere, use of facing
bricks will prove to be economital. The
general practice in this country is to use
common bricks selected for proper shape
anddegreoofbummgandnsethcmasfamg
bricks. 'l'hnsmaynotbea.lway:umcgom
as facing bricks require not only trueness in
shape and good appearance but also resis-
tance to the effects of atmospheric agents,
and for the latter aspect specific requirements
will be necessary, maaﬂywpenortothoa
of common bricks.
Prics Rs 2:.90
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IndxanStandardsInstttuﬁOnMpubhshed

Indian Standard Specificgtion for Drawing

Filing  Equipment (IS: 2695—1964), which
lays down the dimensional and other require-
ments of filing equipment, mchas;ﬂancbats,
vertical filing equipment, lateral filing equip-
mcntforsmalldrawmgandronﬁlaforhuc
drawings.

It hasbeentheexpenenoeofmy-

architects, engineers and draughtsmen that
old drawings, when required for reference
purposes after a few years, are cither found in
a dilapidated condition or not found at all.
This usually results in wastage of time. as
wellasloss of valuabledrawings. This standard
is intended to provide gnidance with regard to

thedrawmg filing equipment and will help.

in the elimination of most of the defecnve
systems presently in use.

 While preparing this standard only the
sizes of drawing sheets covered in 1S:1064—
1961 Specification for Paper Sizes (Revised)
have been considered.
’ Prico Rs 3-50

Flais aad Fiats’ Screws

Indian Standards Institution has published
Indian Standard Specification for Flats and
Flats’ Screws (IS: 2699—1964), which pres-
cribes the essential requirements of flats and
flats* screws for use in revolving flat carding
engine of 1016 mm width..

This standard covers flats and flats’ screws
for use with flat driving chains conforming to
IS: 1927—1961 Specification for Flat Driving
Chains for Carding Engines.

This standard does not cover the fillets to
be mounted on flats,

A flat is basically a long cast iron bar of T-
shaped crossssection. In a revolving flat
carding engines, the flats with mounted fillets
move over the cylinder and work in conjuno-
tion with cylinder fillets effecting a combing

srmmm

action, thereby cleaning and to some extent
making parallel the fibres which are uader
process.  Flats are moved by means of two
endless chains known as flat driving chains.
The revolving flat carding engines produced
at present in this country are mostly of 1016
mm (or 40 in ) width and, therefore, only flats
intended for such carding engines have beent
covered in this standard.
Requirements for the material givenin this
standard are only the minium and, therefore,
the use of other materials having characteris-
tics equivalent or superior to those specified

. in this standard is not precluded.

All quantities and dimensions in this
standard have been given in the metric system.
_ Price Rs 1-50

Menotandus om Screw Tiwreads for Bicycle Com-
ponents .

Indian Standards Institution has published
Indian Standard Memorandum on Screw
Threads for Bicycle Components (IS: 2728—
1964). This memorandum recommends suit-

_ able ISO metric threads for application in

bicycle components and a suitable schedule
for the smooth changeover from existing

‘threads to the ISO metric threads.

In 1956, the Government of India took
a decision to adopt the Metric System of
Weights and Measures, and the Indian
Standards Institution has prepared a plan to
formulate Indian Standards in metric system,
and also metricize all the existing standards
within a period of ten years. The Screw
Threads Sectional Committee of the Engineer-
ing Division Council examined the practices
that are being followed in the country, and also
the work that is being done by the Technical
Committee No. | Screw Threads of the Inter-
national Organization for Standardization
(ISO), and after very detailed deliberations
decided to adopt ISO Recommendations for
metric screw thréads as represented in ISO/R

63-1958, -ISO - Basic Mmm
Screw Threads. Basic Sizes for '
in the Major Dismeter Range 0-25 30:8. sige
A number of Indian . Standards on miktele
screw threads - and fastenmhu

The Screw 'I'hreads Secuonal
of ISI decided to investigate the. possibility
of adopting ISO metric screw threads fndif'
formulate standards to cover the sciew thireads
for the interchangeable bicycle components.
This memorandum has been prepared as a
result of these investigations and contains
recommendations for application of screw
for bicycle components.

PriceRs 1-50
Recommendation for ~Prefaved Dimensions for
Storey-Heights
Indian Standards Institution has published
Indian Standard Recommendation for Pre-
ferred Dimensions for. Storey-Heights (IS:
2718—1964), which lays down recommen-
dation for preferred dimensions for storey-
heights.

Storey-height is one of the important coun-
trolling dimensions in the planning of a build-
ing and its selection has to take into consi-
deration the climatic conditions, the living
habits, the cost of construction, the local bye-
laws, etc, and a fair amount of Hexibility for
its selection is necessary. However, a selec-
tion ‘at random will result in counter-acting
the benefits of dimensional co-ordination
which one aims to achieve through the use
of modular components., Therefore, there is
a need for limiting the selection of storey-
heights to a set of preferred dimensions. With
the increasing emphasis now on the use of
pre-fabricated components for buildings, need
for preferred sizes of storey-heights has
become all the more important, This
standard is intended to give guidance with
regard to sugh preferred dimensions for
storey-heights,
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'This standard is one of & series of Indian
* Standards covering modular co-ordination in
the building industry. Other standards
published so far by the Institution in the scries
are: .

IS: 12331958 Recommendations for
Modular Co-ordination
of Dimensions in the
. Building Industry.

. IS: 2375—1963 Recommendation for
Modular Co-ordination
Appliedto RCC
Framed Structures.
Price Rs 1:00

t

Mid Seeel Tobes and Tebulers

Indian Standards Institution has published
the first revision of Indian Standard Speci-
fication for Mild Steel Tubes and Tubulars
(S: 1239-1964), which covers the require-
ments of butt welded, seamless, screwed and
socketed mild steel tubes and tubulars and
plain-end steel tubes, suitable for screwing to
pipe threads conforming o IS:  554—1955
Specification for Pipe Threads for Gas List
Tubes and Screwed Fittings, of nominal
bores ranging from 6 t0 150 mm. Three
grades of thicknesses, designated as ‘Light’,
‘Medium’, and ‘Heavy®, have been included
in this standard.

‘Light’, ‘Medium’ and ‘Heavy’ tubes are
suitable for conveying gas and- water. Only
‘Medium’ and ‘Heavy’ tubes are recommended
for conveying steam. The maximum permis-
sible pressures and temperatures for different
sizes of tubes for conveying steam are given in
an appendix to the standard.

" ‘This standard, published in 1958, specified
the requirements for three classes of mild steel
screwed tubes and tubulars and plain-end steel

tubes, designated as ‘Light’, ‘Medium’ and

‘Heavy.” This standard did not specify all
the details regarding the service for which the
three classes of tubes were appropriate
although broad indications were given. How-
ever, this revision clarifies that tubes conform-
ingato this revised standard are suitable for
conveying gas, water and steam. The maxi-
mum’ permissible pressures and temperatures
for tubes conveying steam are also given for
information in an appendix to the standard.
Moreover all the clauses relating to general
requirements for the supply of material
conforming to this standard have been deleted
and a reference has been made to IS: 1387—

1959 General Requirements for the supply of .

of Metals and Metal Products.
Price Rs 5-50

Shri P. N. Nayer, Director of Weights and
Measures, Ministry of Commerce, left India
on Wednesday, 7 October 1964, to take over as
Chairman of East AfricanMetric Commission
sctup by the Bast African Common Services
Orgal.nsation to examine the feasibility of
adopting the metric system in these countries.

As Secreiary of the former Standing Metric
Committec and as Director of Weights and

- Measures, he has been closely associated with

the adoption of the metric reform in India.
Last year the services of another Indian

' oﬁccr,‘ Shri Kanwar Jit Singh, Controller
of Weights and Measures, Punjab had been_
lerit to Saudi Arabia asadviser on metric system.

Licensed Manufacturers and Repalrerc

Metric Measures had been publishing in
the past a series of lists of licensed manufac-
turers, dealers and repairers of weights and
measures, weighing and measuring instru-
ments licensed by the Governments in the
various States and Union Territories under
their Weights and Measures (Enforcement)

Acts. To economise onpaper, it is possible |
only to publish lists of licensed manufacturers
and repairers.

A feature on statistics of verification and
licences issued is also being published in
Metric Measures.

STATISTICS OF YERIFICATION OF WRIGHTS ETC. AND LICENCEES.

States/Union Peaiod  Weights  Capacity Length Weighing Measwr- Total mumber of
Territories Measures Measures Instru- \ h‘ Others — A 2
ments  Instru- Mfrs. Dea-  Re-
mente Aluknﬁltday of
Nov. 1964
1 2 3 4 5 6 7 8 9 10 ‘n
(1) Andhra 1Feb.64t0  2,00,101 64,362 6,408 21,747 527 26 14 59 24
Pradesh .. 31 May64 _ |
(2) Assam .. lJunc64to 83,104 — 19638 490 1075 45 19 254 238
31 July 64
(3) Bihar- .. 1 April62 1,28,211 - — 19,309 56 — 30 203 43
to 31 Jan.
63
(4) Gujarat .. 1 Feb. to — 1,95320 15671 3,368 29,759 169 114 585 155
31 Mar. 64 )
(%) Kerala .. 1Apr.62t0 — — — - —_— — ——
31 July 62
(6) Jammu & 1Apr.63to  2,12,854 2,582 7,511 683 3 4 36 36 2
Kashmir 31 Mar. 64
(") Madhya 1Dec.63to 3,80,668 51,514 4,145 69,937 129 63 63 825 291
Pradesh 30 Mar. 64
(8) Madras 1Julyto31 1,59,120 92,733 1,237 23,303 864 — @—  —
Aug. 64
(9) Maharashtra 1 Apr.63to 12,73,216  2,94,420 5,608 — _— — -
30 Nov. 63
(10) Mysore 1 Apr. 62 481,345 105253 1089 196 2 — 8 103 ¢
to 31 Nov.
62
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3 Cspacity Length Weighing M Total sumber of ) T
Stated/Usien  Period Weights Measures Measares Instru-  Instro- .
- Temitesies menis ments Mirs. Dea- Repai-
LA e : ’ As on first dsy of )
- (11) Punjab - 1June to 83,047 30,664 2490 15598 112 - 1 7 §° ' ‘ - '
* 31 July 64 \
(2) Orissa .. Jan.@3 to 197851 30025 1,055 481 17 — g 103 6 CONVERSION
(13) Rajasthan o NA. | SLIDE
(14) Uttar Pradesh 1 Apr. 63 to 46,845 24,513 8,602 5,932 162 — 200 979 187 A UNIQUE INSTRUMENT FOR
31 ph INTER-CONVERSION OF VALUES
(15) WestBengal  11July 64 1,14,578 7,483 600 16,392 —_— = = - = A MUST for all engineers,
. t029 Aug . designers and constructors {n India °
g and abroad, wherever inter-conversion
64 . of values from metric to non-metric units'
- (16) Andaman & . NA - or vice-versa Is a matter of routine.
Nicobar Islands . ] . . Quantities Covered include ¢
(17) Delhi .- 1June64to 59,032 5444 1,186 8827 126 — 66 26 T Length-—mile, foot, Inch (decimal and
31 Aug. 64 437 Petrol losries fractional), kilometre, metre and millimetre.
A ; : ) . — — . Area—Square inch, square foot, square
8 Goa o :o glm Msa; 13,533 1,012 23 26 - ) 353 _ sqcentlmetr::nd square metre,
. : 64 ) Volume—Cubic foot and cubic metre.
(19) Himachal 1 Apr. 62 68,020 7411 2,532 10,628 ‘1 — 1 2% 12 Copacity — Gallon (UK ) and litre.
. Pradesh ‘to 31 July : Weight—Pound, seer. maund
: 63 . kilogram and quintal.
200 LMA. .. "NA Pressure & Stress—-:ound per square inch,
: WA - ton per square inch, kil
@D Mpnipur .. 1Apr.€2to 20,705 4173 239 oy 17 — o 5 - — e entimerte and iimare.
31 July &4 . ’ per square millimetre.
(22) Pondicherry 1 Feb. Gauges—Birmingham (8G), British
‘ 31 Ma?ﬁt: 4038 1,341 36 2 4 37 4 10 »3 Stancglard Wire g(SWG(). Am:r'ic':n
] . . Brown & Sharpe {AWG),
(23) Tripura .. 1Apr.62to 62,050 8,464 720 9 -  J— 4 85 3 and Indian Standard Thicknesses
30 July 62 . and Diameters of wire.

Temperature—Fahrenheit and Centigrade..

NA—Statistie ot available as yer. PRICE—Only Rs 15.00 plus postage,

4.

kor enquity and erder, please write to .

INDIAN STANDARDS INSTITUTION

. MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG. NEW DELHI.|
30 . Ium:hlomcuf BOMBAY o CALCUTTA o KANPUR ¢ MADRAS

M113DPD/64—GIPF



-march together

‘work together
“lct people in different parts of the country, howerer -
strong their feslings might be on perticuler issves, never
Jorget that they are Indians first, and.ﬁa all differences
must be resolved within the unakerable framewerk of ove
nation and ene country. Let us mabe every endeavour 0
Joster this feeling of oneness and to carry forward the

work of nationel in_ugrchn. ’,

' " a=lal Behadur Shastri
'tmn Minister

-

TYPICAL METRIC PRICING UNITS FOR WHOLESALE

Serial Commodity
No.

L

‘Our way is straight and clear—to build a strong Indis with 3

~_ freedom and prosperity for all. )

Let us march together, work togetbe ther as one natioh lmbued
.with courage ;nd determinatioo,, goodwill and tokra'nce.

SR

PRESERYVE UMITY, PROTECT FREEDOM

(1) Gold
(2) Grocery asd Confectionery

Biscuits, sweetmeats, cardamoms.
Textiles and Textile Fibres
Cotton yarn, damaged and seconds cloth, raw silk, rayon silk yarn, raw
wool, wool manufactures (when sold by weight).
Paints & Chemicals
Paint (if sold by weight), indigo, liquid chlorine.
Hides, Skins & Leather
Raw hides, leather (hides and skins).
Metals
Silver, aluminium sheets, strips and circles, copper and brass wires and
utensils.
Miscellansons
Tea, meat, camphor tablets, mica.
{3) Grains and Pulses
Rice, wheat, jowar, arhar, moong, masur, gram.
* pices
Black pepper, mustard, chillies, dhania, dalichini, turmeric, betelnuts.
Plantation Products
Rubber, cashewnuts, cashew kernels, tobacco (raw and manufactured).
Forest Preducts
Lac and lac products, gums, myrobalans, galnuts, soapnuts.
Textiles & Textile Fibres
Raw jute, raw hemp, coir yarn.
Qils, Oflsseds & Ofleakes
Vegetable oil, oilseeds, oilcakes.

Non-Ferrows Metals
Aluminium : ingots, bars, blocks, slabs, billets.
Lead : ingots, sheets and strips.
Copper : ingots, blooms, slabs, cakes, tiles, bricks, billets, blisterbars and
wirebars, rods, sections and pipes, plates, sheets and strips, circles.
Brass : ingots, rods, sections, pipes, sheets, strips circles.
Zince : ingots, sheets, strips.
Tin : blocks.
Chemicals
Caustic soda, bleaching powder, glycerine, soaps, paper salt.
Otbers
- Sugar, gur, ice, fish, sugarcane, vegetables, tamarind.
(4) Minerals

Iron ore, manganese ore, bauxite, coal,
irom & Steel e o C
Pig fron, fron & steel manuﬂct\ul,‘s"en‘ﬁs’_(ﬁillbu for  rerolling”etc.)
P ., .. z-.
5) Cloth (mill, handioom, silk rayon and woollen clotiiy
(6)  Jute carpets, coir mats and mattings, sheet glass. -
o Timber. !

(8)» Paints (when sold by méasure), spirits.

TRANSACnONs
Metric  yyy

——
10 grams (g)

L 1 kilogram (kg)

1 quintal (q
& (100kilogr2ms)

-t

one metric tonne (1
(1,000 kﬂograms)( )

1 metre (m)

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




Weights

(1) In place of the preseat units of seer, pound,

sattal, viss etc., use the kilogram,

(2) In place of the tola, use the gram or 10 geams.
(3) In place of maund or corresponding unit,

use thetgifintal 7. e., 100 kg.

Capacity Measures

In plage of seer or gallon or any other measure, use

the litre,

Leagth Measures

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

centimetre in place of inch.

Square Measures

(1) Use the square metre in place of ‘sghate y:m
or square foot, and square centimetre in plaee ol
square inch.

Cubic Measures

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

Packaging

It is advantageous if sizes of packages correspond
to series of commercial weights and measures
prescribed.

These are: 50 kg, 20 kg, 10 kg, 5kg, 2kg, l kg,
500 g, 200 g, 1008, 50¢,208,108, 5g,28, 12 and
so on.

TYPICAL PRICING UNITS FOR RETAIL 1RADE

lsqel'hl Commodity Metric Unit for Use
0.
(1) Foodgrains, cereals, pulses, spices, ghee, bread, vegetables,
meat, fish, sweetmeats, tea, coffee, sugar, salt 1 kg
(2) Oil for cooking .. .. 1kg or 1 litre depending upon prevalent
practice.

(3) Fruits

(4) Milk

(5) Cloth and. related matermls
(6) Prepackaged materials * ""._ . .

+ ?

1 kg or number depending upon pre-
valent practice.

1 litre
1 metre

Preferably sizes corresponding to series
of commercial weights and measures.

e
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