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Abstract

The author has been engaged exclusively in the design
and development of cast iron weights since 1961, and
has been following the relevant OIML International
Recommendations since 1973. He has noted what he
considers to be certain shortfalls in OIML R 47 Standard
weights for testing of high capacity weighing machines
and R 52 Hexagonal weights - Metrological and technical
requirements. In the author’s opinion, while in some
cases sufficient design details of weights are not
provided in the Recommendation, in other cases the
existing design technically exposes the weights to the
possibility of alteration of their calibration accuracy
without this being properly visible. This can lead to a
lack of confidence amongst users.

In this paper the author endeavors to highlight some
of these perceived shortfalls, along with his suggestions
to improve them with the aim of serving the best
interests of society by shifting the adjustment cavity to
the top surface instead of the bottom surface, providing
a lifting provision for heavy cylindrical weights to
facilitate their handling and transportation from one
place to another, and also by working out the
dimensional parameters of various weights.

1 Introduction

Weights play a vital role in society. The metric weighing
and measuring system was adopted by many countries
to overcome two main problems, notably i) to adopt a
uniform weighing and measuring system throughout the
world to better develop mutual understanding, and ii) to
protect the interests of both producers and consumers.
As an example, before the adoption of the metric
system in India, about 150 different systems of weights
were used across the various regions of the country.
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Even when the same nomenclature was used, the actual
weight varied. For instance, more than 100 kinds of
maunds! were in use, ranging from a 280 tolas® weight
to a 8320 tolas weight, compared to the standard maund
of 3200 tolas. In certain regions and in certain kinds of
transactions, the unit of weight, a seer or a maund,
varied one from the other. When a trader purchased a
commodity from a producer he used one value of
weight, and when he resold the same commodity to the
consumer, he employed a different value. In both
transactions the trader benefited, whereas producers
and consumers should be protected since they are the
backbone of a nation’s economic development.

Although most countries in the world have adopted
the Metric System, the interests of producers and
consumers are still not necessarily protected.

The OIML has recommended the use of hexagonal
weights from 100 g to 50 kg (R 52) for normal use in
trade and commerce and from 100 kg to 5000 kg
standard weights for testing high capacity weighing
machines (R 47).

A brief description of the author’s opinion of some
possible shortfalls in these weights and suggestions for
incorporating certain modifications to develop them in
the best interests of society are given below.

2 OIML R 52 Hexagonal weights -
Metrological and technical requirements

R 52 provides the adjusting cavity at the bottom of the
weight, and the control mark as required by law is
placed on the lead cast in the adjusting cavity. The
accuracy of these weights is equivalent to class M.
People are concerned mostly with these weights in their
day to day life. As the control mark is placed at the
bottom of the weights, it is not visible to the consumer
and does therefore not create confidence for the user
concerning its accuracy.

In view of the above, a model diagram and legend
have been drawn with a loading hole located at the
centre of the upper surface of the hexagonal commercial
weights of 50 ¢ to 2kg as shown in Figure 1. This
provides:

! The “maund” is a traditional unit of weight in India and
throughout South Asia. During the period of British rule in India
it was standardized at about 82.286 pounds or 37.3242 kilograms.
The maund is divided into 40 seers.

2 The “tola” is a weight of British India. The standard tola is equal
to 180 grains (1 grain = 64.779 milligram)
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» complete visibility of the control mark without any
effort while in use;

» comfortable gripping, and also the weights can
properly nest on one-another;

m design of the adjusting cavity on the top surface of the
weights such that the question of accumulation of
dust/foreign particles does not arise;

» marking of the denomination on the top surface of the
weights for easy recognition of their nominal value of
mass, whereas the manufacturer’s trade mark has
been engraved on the bottom surface to minimize the
chances of scraping/turning of the bottom surface,
which can be done by unscrupulous traders.

If necessary, drawings can also be developed for
weights in denominations of 5 kg to 50 kg along similar
lines with the adjusting cavity at the top.

By changing the adjusting cavity from the bottom to
the top of the weights, we can create confidence con-
cerning the accuracy of the weights amongst the users.

3 OIML R 47 Standard weights for testing
of high capacity weighing machines

OIML R 47 Standard weights for testing of high capacity
weighing machines covers rectangular and cylindrical
shaped weights in the denominations 100 kg, 200 kg,
500 kg, 1000 kg, 2000 kg, and 5000 keg.

R 47 provides dimensional measurements for 500 kg
and 1000 kg rectangular shaped and for 500 kg
cylindrical shaped weights only. The dimensional
measurements of other weights are not provided. We
have calculated the dimensional measurement for other
weights from 100 kg to 1000 kg which are shown in
Figures 2 and 3.

The cylindrical weights of R 47 do not have any
lifting provision. We have diverted the adjusting cavity
of the weights from the top of the weights to the bottom,
for adjustment. Another small cavity for the control
mark at the top and the lifting handle at the top of the
weights has been provided as per Figure 4.
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4 Further suggestions

We have also developed I-shaped weights in denomina-
tions of 100 kg to 1000 kg. The shape and dimensional
measurements are given in Figure 5. These weights are
very convenient for lifting by crane or forklift.

5 Conclusions

Changing the adjusting cavity of hexagonal weights
(normal commercial weights) from the bottom to the
top will create confidence in the accuracy of the weights
amongst users.

The dimensional details provided in Figures 2 and 3
will provide uniformity in shape for weights produced
by different manufacturers.

The provision of a handle in the cylindrical weights
(Figure 4) will make them suitable for lifting by crane,
which is essential for such high denominational weights.

The I-shaped standard weights are very convenient
to handle by crane or forklift, and these weights are now
gaining a high degree of popularity in the overseas
markets. [
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Model Diagram and Legend with Loading
Hole located at the Centre of Upper
Face of Commercial Weights
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NOTE : ASSUMED DENSITY = 7.1g/cc

OIML BULLETIN VoLUME XLIX « NUMBERS 2-3 « JULY-OCTOBER 2008

13



technique

Z - ainbi4

u .
-]
2 N
D
- ¢ - -
w
. @
'
X B
[ T4
/4
7/
ﬂ\ \N\HR.\W\\\MN Y srnssi £ —r o

\\ U ,”IL?
1 W /

.\ : A A
.. \ QP Z

Buiy) g Bunjoess Joj aiqeyng
(ww ur suoisuswiq)
S1HOIIM QHVANVYLS ¥V INONVLOIY

0z 0z sz G2 _
092 0S¢ 08¥ 08¥ 3
Gl Gl 0z 0z [
00l 00l 00l 00l !
0ze 00€ OlL¥ oLy y
sz T4 0¢ 0¢ 6
00} 001 0Ll oLl }
0Lz 082 00¥ 00¥ 3
S62 00% 095 095 p
o€ v 001 ovL 2
09 09 00l 0zZ1 q
0Lz 812 €lz 05 e
63001 | 6002 63005 | B%0001

OIML BULLETIN VoLUME XLIX « NUMBERS 2-3 « JULY-OCTOBER 2008

14



technique

29/61°2 = ALISN3A AINWNSSY : 310N

Buijjoy @ Bunyoels 10) sjqenng

€ - ainbiy4

1yBrap piepuels jesupuijA

g8z 09¢ S6¥ 0€9 H
08l 0€2 zle gge 8y
0S 0S G6 061 .\
o€ Ge 0S G9 oy
G9 08 S0l ocl Sy
o€ Ge- 0S 9 vy
(0] G¢g 0S g9 ey
0¢ Ge 0S 9 2y
001 ovl 061 1) 74 Ly
S/ 8 Gil Sl gp
GOl 08l 6vC oLe 144
GLe GL€ 0LS 0S9 ep
0L g8l 162 GLe zp
g9z 0ee 0S¥ G.S Lp
Bs00L | 600z 63005 | 630001

15

« JULY-OCTOBER 2008

OIML BULLETIN VoLUME XLIX « NUMBERS 2-3



technique

X MIIA GIOYVINI

OfP WAL 07

@ s Yemseama

NoIY} wiw Z

ajeld uoJ| /
A9y wiw Z \Wﬁm‘

aje|d pea

Ofp uAL O

—

w001

|
L

NI

I3

¢

ONILHIT ANY ONITI0YH ONIMVYLS J04 319VLINS
1HOIIM QHVANVLS TVOIHANITAD

¢ - ainbi4

99/6}°2 = ALISN3A A3IWNSSY : ILON

0S 0 oL 0L M
001 001 0zL 0zZL | m
Sle S9¢ S6¥ 0€9 |H
0sZ 082 06€ o6 | 6Y
o€l o€l 0Ll 00z | 8y
GL SL 001 00L | 24
o€ ge 0S 9 oy
9 08 S0l oglL | sy
(1] Ge 0 9 vy
o€ e 0S 9 ey
o€ e 0S 59 24
o€l Ghl 061 ove | W
56 S0l Gel 6oL | 9P
S. S8 GLL Syl | GP
g91 08l 6¥2 oLe | P
(o] %> G8¢ 02s 059 | €P
0Ll g8l 162 Gle | 2p
S92 ove 09¥ G/ | P
BjooL | 63002 63005 | 60001

SIFAULINWITTIN NI NOISNINIA

« JuLY-OCTOBER 2008

OIML BULLETIN VoLUME XLIX « NUMBERS 2-3

16



technique

X 1IV13d

JITHS QVET @Ol

., 3vid m:EEN

AR

133HS av31 Eem/\ -

M3HOS SWSON ¥

SR

@y

NOILVA3T3 TYNOILO3S

R!Emm.nj

4 AL

I

i

s

s

S
2,
rd

SZ SZ sz sz A
052 00€ 00% 00¥ n
0zl 051 002 052 }
ozl 0S1L 0€Z 062 s
00l o€l 061 §92Z ]
oL 06 ovl 002 b
oLl 0Ll oLl Sil d
091 061 ove 062 )
062 ove ovY oy u
08l 00z 0s2 0S¢ w
09 oL 001 0zl _
00l oLl oyl 091 Y
0z 0z 0z 0z [
g8 S8 8 g8 !
g9 59 g9 G9 y
52 14 0€ 0¢ 3
00} 00} 00l 001 J
09¢ oSy 065 059 B
02e 0.2 oveE ovv P
06 06 06 06 G
06 06 o€l 051 q
00€ 0G€ 09% 009 e
63001 Bx00z 63006 | 630001

7
\\v\\_\H
7
| 1
NVid HOL -
ﬂ. i
M— ! besived iy
I (gl
E-FEES -
' . [ 7
e L

G - ainbBi4

A

SIHLIWITIIN NI SNOISNIWIA TV

1417 XH04 HO INVHO A8

ONILAIT ANV ONIMOVLS ¥04 378V1INS

S1HOIIM QYVANVLS A3dVHST

17

« JULY-OCTOBER 2008

OIML BULLETIN VoLUME XLIX « NUMBERS 2-3




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


