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MINISTRY OF -CONSuMER AFFAIRS, FOOD AND
5JBllC'DISTRIBUTION

(DEPARTMENT,OFCONSUMERAFFAIRS)

N011FICATION
New~DelhVthe,7th February 2011

G.S.R. 7.1(E).- In exercise of the powers
conferred by sub-section (1) read with Clauses (c),
(f), (h), (i) and.:(~)of sub-section (2) of section 52 of
The LegalMetrology Act 2009,,(Lof 2010), the Central
Government heret?Y.makes;thefOllowing rules, namely

CHAPTER I
.PREUMlNARY

1.Short title and-commencement

(1) These rules may be called the legal
Metrology (Genert!I),Rules, 2011.

(2) They shall come into force on the lit day of
April, 2011.

2.Definitions
In these rules, unless the context otherwise

requires,-
(a) "ActN means the Legal Metrology Act, 2009

(lot 2010);
(b) "Schedule" means a Schedule appended to

these rules;
(c) "Section" means a Section of the Act;

(d) words and expressions used in these rules
and not defined but defined in the Act shall
have the meanings respectively assigned to
them In the Act.

CHAPTERU
SPECIACATIONSOFSTANDARDSOFWEIGHTS AND

MEASURES

3. Reference standards
(1) Every reference standard weight shall

conform, as regards denomination, material used in
construction, and design, to the speCificationslaiddown
in Part I of First Schedule.

(2) The maxImum permissible error In respect
of any reference standard weight, on verification or
re-verification after adjustment, shall be such as is
spedfied in Part I of First Schedule.

(3) Every reference standard metre bar shall
conform, as regards material used in construction, and
design, to the specifications laid down in Part II of First
Schedule. '

(4) The maximum permissible error in respect
of any reference standard metre bar, on verification or
re-verlfication, shall be such as Is specified in Part IIof
First Schedule.
4. Secondary standards -

(1) Every secondary standard weight shall
conform, as regards denomination, material used In
construction, and design, to the specificationslaiddown
In Part Iof Second Schedule.

(2) The maximum permissible error in respect
of any secondary standard weight, on verification or
re-verlflcatlon after adjustment, shall be such as Is
specified In Part Iof Second Schedule•

(3) Every secondary standard metre bar shall
conform, as regards material used in construction, and
deSign, to the specifications laid dawn in Part II of
Second Schedule.

(4) The maximum permissible error in respect
of any secondary standard metre bar, on verification
or re-verlficatlon, shall be such as Isspecified in Part II
of Second Schedule.

(5) Every secondary standard capacity measure
shall conform, as regards denomination, material used
in construction, and design, to the specifications laid
down In Part IIIof Second Schedule.

(6) The maximum permissIble error in respect
of any secondary standard capacity measure, on
verification or re-verification after adjustment, shall
be such as Is specified in Part IIIof Second Schedule.
5.Working standards

(l) Everyworking standard wetghtshall conform,
as regards denomination, material used in construction,
and design, to the specifications laid down in Part Iof
Third Schedule.

(2) The maximum permissible error in respect
of any workIng standard weight, on verification or re­
verification after adjustment, shall be such as Is
specified In Part I of Third Schedule.

(3) Every working standard metre bar shall
conform, as regards material used in construction, and
design, to the specifications laiddown in Part II of third
Schedule.

(4) The maximum permissible error In respect
of any working standard metre bar, on verifICation or
re-verlficatlon, shall be such as Is specified In Part II of
Third Schedule.

(5) Every working standard capadty measure
shall conform, as regards denomination, material used '
in construction, and design, to the specifications laid
down In Part III of Third Schedule.
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(6) The maximum permissible error In respect
of any working standard capacity measure, on
verification or re-verification after adjustment, shall
be such as is specified in Part II~ofThlrd Schedule.
6. Power to specify any other reference,
secondary or working standard

(1) Any other reference standard, or secondary
standard, or working standard shall conform as regards
the denomination, material used in construction, and
design, to such specifications as the Central
Government may, from time to time, by notifICation,
specify,

(2) The maximum permissible error In relation
to such other reference standard, or secondary
standard, or working standard shall be such as the
Central Government may, from time to time, by
notification, specifyand different maximum permissible
errors may be specified in relation to different types
of reference standards, or secondary standards, or
working standards.

CHAPTERW

SPEOACATIONS OF STANDARD EQUIPMENT
7. Reference standard balances

(1) A set of reference standard balances shall
be maintained at every place where the reference
standard weights are kept for the purpose of
verification of secondary standards.

(2) The number, types and specificationsof such
balances shall be as are spedfied in Part 1of Fourth
Schedule.

(3) Every reference standard balance shall be
verified at least once In six months and shall be
adjusted, if necessary, to make it correct within the
limits of sensitivity and other metrological qualities as
are speclfled In Part I of Fourth Schedule.
s.Secondary standard balances

(1) A set of secondary standard balances shall
be maintained at every place where secondary
standard weights are kept for the purpose of
verification of working standards.

(2) The number, types and specificationsof such
balances sh(!11be as are specified in Part IIof Fourth
Schedule,

(3) Every secondary standard balance shall be
verified at least once In one year and shall be adjusted,
if necessary, to make It correct within the limits of
sensitivity and other metrological qualities as are
specified in Part IIof Fourth Schedule.
9. Working standard balances

(1) A set of working standard balances shall be
maintained at every place where working standard

weights are kept for the purpose of verification of
weights intended to be used for transaction or
protection,

(2) The number, types and specificationsof such
balances shall be as are laid down In Part III of Fourth
Schedule.

(3) Every working standard balance shall be
verified at least once in a year and shall be adjusted,
if necessary, to make it correct within the limits of
sensitivity and other metrological qualities as are
spedfled In Part IIIof Fourth Schedule.
10.Power to specify the standard equipment

The Central Government may, by notification,
specify such other standard eqUipment as it may think
necessary to carry out the provisions of the Act and
every such standard equipment shall conform, as
regards the metrologlca I qua lities, to such
spedfications as the Central Govemment may, in the
same notification or subsequent notification, specify.

CHAPTER IV
WEIGHTS OR MEASURESAND WEIGHING AND

MEASURINGINSlRUMENlS
11.Weights

(1) Save as otherwise provided in these rules,
every weight used or intended to be used-

(a). in any transaction, or
(b) for protection,

shall conform, as regards physical characteristiCS,
configuration, constructional details, materials,
performance, tolerances and suchother details, to the
corresponding specifications laid down for suchweight
in Fifth Schedule.

(2) The maximum permissible error in respect
of such weight shall be such as is specified In Fifth
Schedule,

(3) Nothing in this rule shall apply to the product
of an Industry which is required, by or under any law
for the time being in force, to conform to any other
specifications with regard to the matters spedtted In
sub-rule (1) or sub-rule (2), if, under such law, the
product Is required to conform to the specifications
laid down by the International Organisation of Legal
Metrology with regard to the matters aforesaid,
12. Measures (other than measuring
instruments)

(1) Everymeasure used or intended to be used
for-

(a) any transaction, or
(b) protection,
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shall contorm.cas. regards physical characteristics,
configuration, constructional detailS, materials,
performance, .tolerances and such other details, to
the corresponding. specifications laid down for such
measure in Sixth Schedule.

(2) The maximum permissible error 'In such
measure shall .be such as is specified in the
corresponding. specifications laid .down for such

. measure in Sixth Schedule.
13. Welghl~g and measuring Instruments

(1) Every.welghlng Instrument usedor intended
to be used-

(a) in any transaction, or
(b) for protection,

shall conform, as regards physical characteristics,
configuration, constructional detatls, materials,
performance, tolerances and such other details, to the
corresponding speCifications laid down for such
weighing instrument 1nSeventh Schedule:

(2) Every measuring instrument used or
Intended to be tlsed-

(a): in anytransactJon, or
(b) for protection,

shall conform, as regards physical characteristics,
configuration, constructronat details, materials,
performance, tolerances and such other details, to the
corresponding spedttcatlons laid down for such
measuring instrument In Eight Schedule.

(3) The maximum permissible error on such
weighing or measuring Instrument shall be such as is
specified in the corresponding specifications laid down
for suchweighing or measuring instrument In Seventh
Schedule or as the case may be in Eighth Schedule.
14. Procedure for carrying out calibration of
vehide tanks, etc.

The procedure for carrying out calibration of
vehicle tanks, etc. shall be as is specified In Ninth
Schedule.

CHAPTERV
IMPORTOFWEIGHTSAND MEASURES

15. Registration of Importer
(1) Every manufacturer or dealer of weight or

measurewho Intends to Import any weight or measure
shall apply to the Director, through the Controller of
the State in which he carries on such business, for
registration of his name as importer In the form
specified in Tenth Schedule.

(2) Every application received by the Controller
under sub-rule (1) shall be forwarded by him to the
Director with a report as to the antecedents and
technical capabilities of the applicant.

(3) Nothing in this rule shall take away or abridge
the right of any person referred to in sub-rule (2) to
carry on the business of importing of any weight or
measure until he has been informed by the Director In
wfitlng that he cannot be registered as an Importer,
and on receipt of such letter he shall stop forthwith
the Import of any weight or measure:

PROVIDEDthat registration of a person carrying
on, at the commencement of these rules, the business
of importing weights or measures shall not be refused
except after giving him a reasonable opportunity of
showing cause against the proposed action.

(4) Every application for the. registration of an
importer shall be submitted to the Director, In the
manner aforesaid, together with the fee specnled In
Twelfth Schedule, at least one month before the date
on which Import is proposed to be made.

(5) The registration of a person as an importer
shall remain effective for a period of five years from
the date of such registration.

(6) On the expiry at the period of registration as
an importer, the Director may, on the application of
the registered importer and on payment of the
prescribed fee, renew registration for a like period.

(7) The registration or renewal of the registration
of a person as an importer may be suspended or
revoked before the expiry of the period of validity
thereof, If the Director is satisfied after an inquiry, and
after giving to the person concerned a reasonable
opportunity of being heard, that any statement made
by such person in the application for registration or
renewal of registration was false or incorrect In
material particulars or that such person has
contravened any provision of the Act or rules made
there under or any term or condition of such
registration.
16. Conditions, etc. for manufacture of aweight
or measure exduslvely for export

(1) The provisions of this rule shall apply to
weights or measures which are made or manufactured
exclusively for the purpose of export.

(2) No non-standard weight or measure shall
be made or manufactured by any person unless he
hasobtained the previous permission from the Central
Govemment.

(3) Every person intending to manutacture any
non-standard weight or measure for the purpose of
export shall make an application for permission to the
Central Government on payment of a fee of rupees
five hundred for such permission authorising him to
manufacture suchweight or measure and shall in such
application Indicate-

In
diaC

ode



(~II-~ 3(0] • 321

(a) his name and full address;

(b) location of the factory in which such weight
or measure is proposed to be manufactured;

(c) description of weight or measure proposed
to be manufactured;

(d) documentary or other evidenceindicatingthe
existence of a firm contract for the export
aforesaid or where there is no such firm
contract for export, documentary or other
evidence Indicating that there Is likely to be
a demand for the export of non-standard
weight or measure.

(4) The CentralGovernment shall, If It issatisfied
from the documentary or other evidence produced by
the applicant or otherwise that the applicant Intends
to manufacture non-standard weight or measure for
export, grant the permission authorising him to
manufacture such weight or measure:

Provided that the Central Government may, if it
Is satisfied that the applicant has contravened any of
terms and conditions of the permiSSionor that weights
or measuresmanufactured by the applicanthavefourd
their way i!lto the Indian market or that the applicant
had made any statement in his application for the
permiSSionwhich Is false In material particulars or he
had concealed some material particulars, cancel the
permission:

Provided Further that no permiSSion shall be
cancelled except after giving to the applicant a
reasonable opportunity of shOWingcauseagainst the
proposed action.

(5) Every permission granted under sub-rule
(4) shall remain valid for a period of one year and
shall be renewed for a like period on payment of a
like fee unlessthe Central Government is satisfied that
the applicant hasmade any statement in hisapplication
which is false In material particulars or that he had
concealed some material particulars or had
contravened any provision of the Act or any rulemade
there under:

Provided that no order for the refusal to renew
a licence shall be made by the Central Government
except after giving the applicant a reasonable
opportunity of showing cause against the proposed
action.

(6) Every person who is granted permission
under this ruleshall submit to the CentralGovernment,
at the end of the calendar year, a statement as to the
quantity of the non-standard weights and measures
exported by him and the particulars of the person to
whom such export has been made.

17. Prohibition on sale ofnon~standard weight
or measure within the country

No non-standard weight or measure made or
manufactured exclusively for export shall be sold or
otherwise distributed within the territory of India.
18. Maintenance of record In relation to nen-
standard weight or measure .

Every person who makes or manufactures any
non-standard weight or measure for export shall
maintain a monthly record of the number of such non­
standard weIghts or measures manufactured by him,

. number of weights or measures already exported by
him, and number riweights or measures in stock or
under production. The record so maintained shall be
open to Inspection by any officer authorised by the
Central Government in this behalf.
19. Samplecheddng of weIght and measure

(1) Standard weights or measures which are
intended for export shall not ordinarily require any
verification and stamping, but If the party to whom
the export Isto be made so requires,a samplechecking
of such weight or measure shall be made by such
agencyas the Central Government may specify in this
behalf, and thereupon the agency so specified shall,
after checking the weight or measure, issue a
certificate Indicating whether or not such weight or
measure conforms to the requlr~ments of the Act andtne rules made there under.

(2) The weight or measure to be checked as
sample under this rule shall be selected at random
and proper records shall be maintained with regard
to the sample checking so made.

(3) The Central Government shall, while
specifying the agency for checking the weight or
measure, ensure that the agency completes the
checking well In time so that the export of the weight
or measure Is not delayed by reasonof suchchecking.
20. Checking of non~standard weights and
measures sample which are to be exported

(1) Non-standard weight or measure, which Is
,made or manufactured exclusively for export, shall
not ordinarily require any verification and stamping,
but if the party to whom the export is to be made so
requires,a samplecheckingof suchweight or measure
shall be made by such agency as the Central
~vemment may specly in this behalf; and thereupon
the agency sospecffiedshall, after checkingthe weight
or measure, Issuea certificate Indicating whether or
not such weight or measure conforms to the
specifications given by the party to whom the export

. is to be made or, where the party aforesaid has not
givenany specification,whether the weight or measure
conforms to the specifications laid down by the
manufacturer.
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. (2) The weight or measure to 'be checked as
sample under this rule shall be selected at random
and proper records shall be maintained with regard
to the sample checking so made.

(3) The fee for checking of any non-standard
weight or measure shall be--

(i) if it Is similar to ,any standard weight or
measure, equal to the fee leviable for the
verification and stamping of such standard
weight-or:measure; and

(ii) where such.non-standardweight or measure
is not 'similar to any standard weight or
measure, the Central Government may
speclty such amount as fees as ls .
commensurate with the labour Involved in
checklng the non-standard weight or
measure.

(4) The Central Government shall, while
specifying the agency for checking the non-standard
weight or measure, ensure that the agencycompletes
the checking well In time so that the export of such
weight or measure Is not delayed by reason of such
checking.

CHAPTER VI

NON-STANDARDWEIGIiT ORMEASURETO BEUSED
FORsaENTIFIC INVESTIGATIONORRESEARCH

21. Permission to get manufactured non­
standard weight or measure for scientific
Investigation or research

Where the manufacture of any non-standard
weight or measure Is needed exclusively for the
purpose of SCientific Investigation or research, the
personneedingsuchnon-standard weight or measure
shall make an application to the Central Government
for permission to get such non-standard weight or
measure manufactured and on receipt of such
application, If the Central Government Issatisfied that
the manufacture of such' non-standard weight or
measure is needed for the purpose aforesaid, it may
authorisethe applicant to get the non-standard weight

. or measure needed by him manufactured by such
manufacturer as he may think fit, and thereupon, it
shall be lawful for such manufacturer to manufacture
the saidnon-standardweight or measure Inaccordance
with the Specificationsgiven by the applicant:

<'. •

Explanation: For the purpose of this rule, a non­
standard weight or measure means a weight or
measurewhich Is, or Isproposed to be, manufactured
In a~prdance with any unit of weight or measure,
other.than standard unit of weight of measure
specified by or under the Act... ..:,,' .

CHAPTER VII
MISCELLANEOUS

22. The manner of disposal of goods seized
under this Act/rule

(1) Where any goods seized under sub­
section (3) of Section 15 are subject to speedy or
natural decay, the Director or any person authorised
by him or Co~troller and other LegalMetrologyOffIcers
in this behalf shall have the goods weighed or
measured on a verified w.eighing or measuring
instrument available with him or near the place of
seizure and enter the actual weight or measure of the
goods In a form specified by the Director for this
purpose and shall obtain the signature of the trader
or his agent or such other person who hascommitted
the offence. The goods in question shall, after such
weighing or measuring is returned to the trader or
the purchaser as the case may be:

PROVIDEDthat if the trader or his agent or the
other person(who hascommitted the offence) refuses
to sign the form, the Director or the personauthorised
by him In this behalf shall obtain the signature of not
less than two persons present at the time of such
refusal by the trader or his agent or other person.

(2) Where the goods seized under sub­
section(1) are contained in a packageand the package
is false or does not conform to the provisions of the
Act or any rules made there under and the goods In
such package are subject to speedy or natural decay,
the Director or any person authorised by him or
Controller 81'\dother Legal Metrology Officers in this
behalf, so far as may be, may dispose of the goods In
such package in accordance with the provisions of
sub-rule (1).

(3) Where the goods seized under sub-rule (1)
are not subject to speedy or natural decay, the Director
or any person authorised by him or Controller and
other LegalMetrology Officers Inthis behalfmay retain
the packagefor the purpose of prosecution under this
Act after giving the trader or his agent or the other
person (who has committed the offence) a notice of
such seizure.

23. Time within which unverified weight and
measure to be verified and stamped

No unverified weight or measure, seized under
sub-section (3) of Section 15, shall be forfeited if the
person, from whom such weight or measure was
.seized, agrees to get the same verified and stamped
within a period of ten days or such extended period
from the date of such seizure; and for this purpose,
the person making the seizure of such weight or
measure shall afford a reasonable opportunity by
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returning suchweight or measure excruslvely for the
verification and stamping.
24. Register and reports to be maintained by
persons referred to In Section 17 of the Act

(1) Every person referred to in sub-section (1)
of Section 17 shall maintain a register In the
appropriate form set out In Eleventh Schedule.

(2) Notwithstanding anything contained In sub­
rule (1), if the Director Is of the opinion that haVing­
regard to the nature or volume of the businesscarried
on by any maker, manufacturer, dealer or repairer, it
Is necessary to do so, he may, by order, exempt any
such maker,manufacturer, dealer or repairer from the
operation of that sub-rule. - .
25. Scale of fee

The scale of fees to be collected for the service
specified in column (2) of Twelfth Schedule shall be
at the rate specified In column 3of the said Schedule.
26.Useofregfonallanguages -

Any legend or denomination specified in any
Schedule to these rules, which is required to be
Indicated on any weight or measure in English, or in
Devanagri script, may also be indicated (In addition to
English or Devanagrl) on such weight or measure in
such regional language as the manufacturer may
consider to be practicable.
27. Periodical verification. of weights or
measures-

(1) Every weight or measure used or Intended
to be used in any transaction or for protection of living
beings or things In clause (k) of Section 2 shall be
verified and stamped by the legal Metrology Officer
in the State in which suchweight or measure is put to
use and shall be re-verlfled and stamped at periodical
Intervals.

(2) There-verlflcation shall be carried out on
the completion of a period of,-

(a) twenty four months for all weights, capadty
measures, length measures, tape, beam
scale and counter machine,

(b) sixty months for storage tanks, and
(c) twelve months for all weight or measure

includIng tank lorry other than that
mentioned In clauses (a) & (b).

(3) Notwithstanding anything contaIned in sub­
rule (2) every weight or measure which has been
verified and stamped In Situ shall, if it is dIsmantled
and re-installed before the date on which the
verification falls due shall be duly re-verlfled and
stamped, before being put into use.

(4) NotwIthstanding anything contained in sub­
rule (1) every weight or measure which has been
verified and stamped shall, If It Is repaired before the
date on which the verification falls due shall be duly
re-verlfled and stamped before being put into use.
28.Qualifications of Legal Metrology Officer

(1) No person shall be appoInted as Legal
Metrology Officer unless he -

(a) Is a graduate of a recognized university In
Science(with physics asoneof the subjects),
tech nology or engineering or holds a
recognizeddiploma Inengineeringwith three
years profeSsional experience; and

(b) is able to speak, read and write the regional
language of the State.

(2) Nothing in sub-rule (1) shall apply to offldals
who have been working as Legal Metrology Officer
and are also eligible for promotion to the next higher
grade of legal Metrology OffIcer on the date of
commencement of these rules.

(3) The person appointed to the post of Legal
Metrology Officer shall have to successfully complete _
the basictraining course at the Indian Institute of Legal
Metrology, Ranchi before his posting.

(4) The Central Government may, In
conSideration of the practical difficulties faced by the
State Government and on its recommendation, relax
the qualification specified in sub-rule (1) for the post
of legal Metrology Officers for that State.
29. Nomination of Director bya Company under
the Act

Every company shall inform the Director (legal
. Metrology) or the concerned Controller or his
authorized officer, by notice in duplicate, in the format
specified In thirteenth Schedule containing the name
and address of its Director after obtaining his consent
in writing, who has been nominated by the company

_under sub-section (2) of Section 49 to be in-charge of
and be responsible for the conduct of businessof the
company or any establishment, branchor unit thereof.
30. Repeal and savings

(1) The Standards of Weights and Measures
(General) Rules, 1987 (herein under referred to as
the said rules) are hereby repealed.

Provided that such repeal shall not affect:
(CI) the previous operations of the said rules or

anything done or omitted to be done or
suffered therein; or

(b) any right, privilege, obligation or liability
Clcqulred,accrued or incurred under the said
rules; or
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(c) any penalty, forfeiture or punishment
incurred in respect of arw:offence committed
against the said.rules; or

(d) any investigation, legal proceedings or
remedy in respect of .any such right,
privilege, obligation, liability, penalty,
forfeiture or-punishment as aforesaid.
And any such :investigation, legal
proceeCIil"!gsor remedy may be Instituted,
continued or enforced and any such penalty,
forfeiture .or 'Punishment may be Imposed
as if the said rules had not been rescinded.

(2) Notwithstanding such repeal anything done
or any action taken or purported to have been done or
taken indudlng approval of letter, exemption granted,
fees collected, any adjudication, enquiry or
investigation commenced, license and registration of
menutecturers, dealers, importers of weights and
measures, non-standard weights and measures or
show cause notloe, dedslon, detenninatfon, approval,
authorisation Issued,given or done under the said rules
shall.if in force at the commencement of the said rules
continue to be in force and have effect as If Issued,
given or done under the corresponding provisions of
these rules.

(3) The provlslons of these rules shall apply to
any application made to the Central Government or as
the casemay be the State Government under the said
rules for licence, registration of manufacturers,
importers, dealers, repairers of weights and measures
pending at the commencement of these rules and to
any proceedings consequent thereon and to any
registration granted In pursuance thereof.

(4) Any legal proceeding pending In any court
under the said rules et the commencement of these
rules may be continued In that court as If these rules
had not been framed.

(5) Any appeal preferred to the Central
Government or as the case may be the State
Government under the SC!I1d rules and pending shall be
deemed to have beer. made under the corresponding
provisions of these rules.
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Monometers of Instruments for
MeasurIng Arterial Blood Pressure
(Sphygmomanometers)
Taximeter
Compressed gaseous fuel (CNG)
measuring systems for vehldes
NINTH SCHEDULE

PROCEDURE FOR CARRYING 0t1T
CAUBRATJON OF VEHICLE TANKS fTC.

PARTV

PARTVI
PARTVII

PARTVIII
PARTIX

PARTI CalibratIon of Vehicle Tanks for
Petroleum Productsand other Liquids
Method for calibration of Vertical 011
Storage Tanks
Method for Computation of capadty
Tables for Vertical Oil Storage Tanks.
TEN'nfSOiEDULE

APPllCAlION F()~ FORREGlSTRAlIONOF
IMPORTER OF WEIGHTS AND MEASURES

B..fVENTHSOIEDULE
RE~RT08E~NTAlNED8YTHE

MANUFACTURERS/DEALERS/REPAIRERS OF
WEIGHTS AND MEASURES

TWaFTHSCHEDULE

PARTII

PARTIII

SCA.LE OF FEE
lHIRJW(THSCHEDUl.E

Format for n~mlnation of the Director
by the Company
fIRSl'SCHEDULE

DENOMINAnO~,MATERJALS,SHAPEAND
P~BLEERRORS,IN RESPECTOF

REFERENCE STANDARDS
[SBe Rule3}

PART I REFERENCE STANDARD WEIGHTS
1. Denominations

Kilogramseries Gramseries Milligram series
(1) (2) (3)
5 500 500
2 200 200
2 200 200
1 100 100

50 SO
20 20

'-17u t;nil - i')..

(1) (2)

~---=--- =-=---=-=-=--=-- ~- -___:_:_:.. _::_-=-:-:....=..=---...::...::.:_-'- ---=-=----..:..=.=-----:____::_::.- --=-----:;;....- -.=------- ---

(3)
20·
10
5
2
2
1

20
10
5
2
2
1

2. Materials
(a) WeIghts of 5 kg to 19 shalf be made from

admiralty bronze (88Cu, 10So, 2Zn), nickel
chromium alloy (80 Ni, 20 Cr) or austenItic
stainlesssteel (25Ni,20Cr) or (20Ni,250).

(b) Weights of 500 mg to 10mg shalf be made
from wire of either pure platinum, nickel
chromium alloy (80 Ni, 20 Cr) or austenitic
staInless steel (25 NI, 20 Cr) or (20 Ni, 25
Cr).

(c) WeIghts of 5 mg to 1 mg shall be made of
aluminium wire. Copper, silicon and zinc
contained as impurities in aluminium shall
not exceed 0.3 per cent in the aggregate.

Note:Thematerial used for all the weights shall
be non-magnetic and it shall be ensured that the
finished weIghts are also practically non-magnetic.
3. Shapeand finish

(a) For kilogram and gram series-
Integra! cylindrical body with knob rounded
at top.

(b) For milfigram series-
The weights shall be made from the wire
having five segments for sao, 50, 5 mg
weights, two segments for 200, 20, 2 mg
weIghts and one segment for 100, 10, and
1mg weights. One end of the wire shaff be
bent at right angles for the purposesof lifting
It with a pair of forceps.

(c) The denominations shall be marked only on
kilogram and gram series weights.

(d) The entire surface of the weights, including
their base and corners shall be free from
any roughnessand the surfaceof the weights
when inspected vlsuafly shall not show any
porosity and shall have a mirror finish.

4. Maximum permissible errors

Denomll18tion Permissible error:t mg
(1) (2)
Skg
2kg
1 kg

7.5
3.0
1.5
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(1)
500g
200g.
100g
SOg
20g
109
Sg
2g
19

SOOmg
200mg
100mg
50mg
20mg
10mg
5mg
2mg

.(~)
rO.75 ..
:0.30
:0;15
~O;lO
:0;080
,0:060
;0;050
0;040
:0;030
0.025
0.020
0.015
0.012
0.010
0.008
0.006
0.006

1mg 0',006

5. Protective and canying case
(a) These weights shall be stored In their boxes'

made from teakwood or any other suitable
non-corrosive material with proper housing
lined with chemically neutral velvet, chamois
leather or soft plastic material. Wood used
in such boxes shall be reasonably free from
resins and volatile materials. Glue shall not
be used for fixing velvet or such other
material. The weights shall be housed in
such a manner soasto avoid their movement
during transit.

(b) Each milligram weight shall be provided with
a separate housing. A covering glass or a
sheet of any other transparent and non­
reactive and non-corrosive material shall be
provided so as to ensure that these weights
are not dislocated during transIt.

(c) A suitable device for lifting the klloqramand
gram weights covered with chamois leather
or other suitable material shall be provided.
A pair of forceps capable of liftIng easily
milligram weights shall also be provided,

6. Insalption
The boxes contaInIng the weights shall have the

following Insaiptlons:
(a) The words 'Reference Standards Weights' .
(b) The Identification number of such boxes,
(c) The name of the manufacturer,

(d) The material used for weights,
(I) kilogram and gram series,
(ii) milligram series,

(e) The year orrnanutecture,
(f) The verification mark of the NPL.

PART 11- REFERENCE STANDARD METRE BAR
1. Material

The Reference Standard Metre Bar (hereafter
called metre bar) shall be manufactured from 58 per
cent nIckel-steel.
2. Shape ind dimensions

(8) The metre bar shall be of H-sectlon,
approximately 25 mm x 2S mm (as per
Figure 1)

(b) The overall length of the metre bar shall be
1030 ±1 mm and the graduated length shall
be 1008 mm.

(c) Ungraduated space of 11 mm shall be left
after the last graduation mark.

3. Finish
The graduated surface shall be bright highly

polished, and free from surface Irregularities in the
neighbourhood ofthe graduation marks.
4. GI'Bdu6t1ons

(a) The main scale shall be situated on the
neutral plane and shall be graduated In
mlllimetres throughout from 0 to 1000 rnm.

(b) The main scale shall also have one additIOnal
mm mark before 0 and another after 1000
mmmark.

(c) An additional fine scale shall also be provided
at each end of the main scale for calibrating
a mlcrometre microscope. This fine scale
shall consist of ten 0.1 mm graduations
(1 mm sub-divided Into 10 parts) and shall
be situated before the first graduation mark
after leaving a blank space of 2 mm and also
after the last mark with the same blank
spacing.

(d) The graduation marks shall be well-defined,
of symmetrical section and havedean edges.

(e) The width of graduation marks shall be
between 8 and 10micrometres. This width
shall be constant to within ten per cent over
the length of each mark between the
longitudinal setting lines.

(f) The graduation marks shall not differ in width
one from another by more than ± 10% of
the average width of all the marks.
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(g) The graduation marks shall be parallel to
one another to within one mlcrometre
between the longitudinal setting lines.

(h) The graduation marks shall besquare to the
scale axis to within ten minutes of arc.

(i) The length of graduation marks shall be as
follows :-

2 mm for half em marks.
1mm for mm marks.

The marksshall bedisposed equally oneither
side of an Imaginary centre line. .

(j) The lengths of the graduation marks on the
two fine scales referred to In 4(c) shall be
as follows:-

3mm for first and last mark.
2 mm for 0.5 mm marks.
1mm for 0.1 mm marks.

(k) The Bessel points shall be indicated by two
vertical lines marked on either external side
of the metre bar. The Bessel points shall be
571mm apart, and shall be disposed equally
on either side of the 50 mm mark.

(I) No figures or numerals shall be marked on
the surface of the main scale.

(m) Whensupported at the markedBessel points,
the graduated surface shall be flat to within
0.05 rnm, l.e. all points on the surface shall
be between two parallel planes 0.05 mm
apart. .

5. Auxiliary scale
(a) An auxiliary scale shall be marked on one of

the top edges of the metre bar.

(b) The auxiliary scale shall consist of 1000
marks corresponding to the marks of the
main scale. .

Cc). The marks of the auxiliary scale shall be
. collinear (i.e., passing through the same
vertical planes) with the graduation marks
of the main scale to within ±0.1 mm.

(d) The width of graduation marks shall be not
more than 100 micrometres and shall be
clearly visible to the naked eyes having
normal vision.

(e) The length of the graduation marks shall be :
2.5 mm for em marks.
2.0 mm for half cm marks.
1.5mm for mm marks.

One of the ends of all the marks shall lie on
a straight line.

(f) The centimetre graduation marks shalt be
numbered in the Increasing order of
numeration.

(g) The height of the numerals and the letters
shalt be apprOXimately 3mm.

6. Setting lines
(a) A pair of longitudinal setting lines shall

transverse the graduation marks and shall
be parallel to the scale axis to within one
minute of arc.

(b) The two longitudinal lines shall be disposed
symmetrically on either side of the centre of
the graduation marks.

. '"

~~::'i>.: 1!

REFERENCESTANDARD METRE BAR
Rgure-l
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1(2) (3)
100 100
ISO SO
20 20
20 20
10 10
5 5
2 2
2 2
1 1

(c) The separation of the longitudinal setting
lines shallbe.0.2 mm andrthelrwidth shall
be in between B,and·10:micrometres.

(d) EachIol)9ftudlnaJsetti'19:tineshall be straight
to wlthln~30mlcrometres.

(e) The longitudinal setting linesshall be parallel
to eaeh.otherto.within SO.micrometres.

7. Maximum permissible error
(a) When the metre bar ts supported on its

marked: Bessel.polnts, the errors In length
between.anytwoqraduation marks of the
main scale:attnetemperature of 2O"C,shall
not exc.eed!O;1:)10·mm.

(b) In the ;ta5e of the flne scales, the error
between any two 0.1 mm marks shall not
exceed 0.005 mm.

8. Insaiption
The metre bar shall bear the following Inscription:
(a) the words "REFERENCESTANDARDMETRE

. BAR",
(b) the identification number of the metre bar,
(c) the verification mark of the NPL, after the

first calibration and marks of subsequent
. verification to bemade on the plate of the

carrying case of the metre bar,
(d) the name of the manufacturers,
(e) the material of the metre bar,
(f) the words, figures and letter "STANDARD

AT 20°C',
(g) the year of manufacture.

9. Protective and carrying case
(a) The standard metre bar shall be housed in

a case made from suitable material and
provided with a handle, lined Internally with
velvet, a plastic material or any other
material and In such a way that the metre
bar is not likely to be damaged, particularly
by shocks or corrosion.

(b) The case shall have affixed on It a plate
bearing the inscription "REFERENCE
STANDARD METRE BAR" and the
identlflcatlon number.

SECONDSOiEOUlJ:
DENOMlNAnONS, MATERIAlS, SHAPE AND

PERMISSIBlE ERRORS
IN RESPECT OF SECONDARY STANDARDS

[SeeRule 4
PARTI-SECONDARY STANDARD WEIGHTS

J. Denominations
Kilogram series Gram series Milligram series

(1) (2) (3)
10 500
5 200
2 200

500
200
200

2
1

2. Materials
(a) Weights of 10 kg to 1 g shall be made from

admiralty bronze (B8 Cu, 10 Sn, 2 Zn), or
nickel-chromium alloy (BO Ni, 20 Cr) or
austenitic stainless steel (20 Ni, 25 Cr) or
(25 Ni, 20 Cr).

(b) Weights of 500 mg to SOmg shall be made
from cupro-nickel (75 Cu, 25 Ni), or nickel
chromium alloy (80 Ni, 20 Cr), or austenitic
stainless steel (20 NI; 25 Cr), or (25 NI, 20
Cr).

(e) Weights of 20 mg to 1mg shall be made of
aluminium sheets. Copper, silicon and zinc
contained as impurities In aluminium shall
not exceed 0.3 per cent In the aggregate.

3. Shapeand finish
(a) For kilogram and gram series-Integral

cylindrical body with knob flattened at the
top. Weights of 10 kilogram to 100 gram
(both inclusive) shall haveadjusting devices.

(b) For milligram series-the weights shall be
In the form of square sheets, one of the
corners being bent at right angle.

(c) The denominations shall be marked only on
kilogram and gram series weights. .

(d) The entire surface of the weights, including
their base and corners shall be free from
any roughness and the surface of the
weights, when inspected visually, shall not
show any porosity and shall have a mirror
polish appearance.

4. Maximum permissible error

Denomination Permissible error.:t mg
10 kg
5 kg
2 kg
1 kg

500g
2009
100g
50g

so
25
10
5

2.5
1.0
0.5
0.30
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(2)
20g
lag
59
29
19

SOOmg
200mg
l00mg
SOmg
20mg
10mg
Smg.
2mg
Img

0.25
0.20
0.15
0.12
0.10
0.08
0.06
0.05
0.04
0.03
0.02
0.02
0.02
0.02

5. Protective and canying case
(a) These weights shall be stored In their boxes

made from teakwood or any other suitable
non-corroslve material with proper housing
lined with chemically neutral velvetr chamois
leather or soft plastic material, Wood used
in such boxes shall be reasonably free from
resins and volatile materials, Glueshall not
be used for fixing velvet or such other
material. The weights shall be housed in
sucha mannersoas to avoidtheir movement
during transit.

(b) Eachmilligram weight shall be providedwith
a separate housing. A covering glass or a
sheet of any other transparent, non-reactive
. and non-corroslvematerial shall beprovided
so as to ensure that these weights are not
dislocated during transit.

(c) A suitable device for lifting the kilogram and
gram weightsr covered with chamois leather
or other suitable material, shall be provided.
A pair of forceps capable of lifting easily
milligram weights shall also be provided.

6. Inscription
The boxes containing the weights shall have the

following inscriptions:-
(a) the words 'SECONDARY STANDARD

W8GHTS',
(b) the Identification number of the secondary

standard weIghts,
(c) the name of the manufacturer,
(d) the material used for weights­

(i) kilogram & gram series
(ii) milligram series,

(e) the year of manufacture,
(fj the mark of verification.

PARTD~SECONDARYSTANDARDMETREBAR
1. Materia'

The secondary standard metre bar (hereafter
called metre bar) shaHbe manuf!ctur~ from 58 per
cent nickel-steel.
2. Shape and dimensioni

(a) The metre bar shallhavea rectangularcross­
section with dimensIons 30mm x lSmm
approximately.

(b) The top surface shall have two rectangular
grooves along its length (as per Figure 2).

(c)· The pverall length of the measure shall be
. 1030±1 rnrn and the graduated length shall

bel010mm.
(d) Ungraduated space of 10 mm shall be left

after the last graduatIon mark.
3. Finish

The graduated surface shall be bright, highly
polished and free from surface Irregularities in the
neighbourhood of the graduatIon mark.
4. Graduations

(a) The metre bar shall be graduated in
milllmetres throughout from 0 to 1000mm.

(b) A lengthof 10mm beforethe zerograduation
mark shall also be graduated in millimetres.

(c) The scale shall be regular. The width of the
graduation marksshallbe between thirty and
fifty mierometres,

(d) The width of the graduation marks shall be
uniform to within ± ten per cent of the
average width of all the marks.

(e) Eachgraduation marks shall be straight to
within ten micrometres over its length.

(f) The graduation marks shall be parallel to
one another to within ten mierometres.

(g) The graduation marks shall be square to the
scale axis to withIn twenty minutes of arc.

(h) The graduation marks representing
centimetres shall be longer than those
representing half centimetres and the
graduation marks representing half
centimetres shall be longer than those
representing millimetres.

(I) The length of the graduation marks shall be
not less than:

2 mm for mm marks.
3 mm for half cm marks.
4 mm for em marks.

These marks shall be disposed equally on
either side of an Imaginary centre line
defined by the two setting lines.
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(j) There sheillbe two short Iongftudinal;setting
Jineseach'of·S mm in length which shall be
drawn leavl~g a'blank space.of 2 mm, the
one before theflrstand.the-other after the
last graduation mark. Jhe:longitudinal lines
shall be:on a straight line which represent
the imC!lglna.ycentral'llneand the departure
from the eentralune.snallbe not more than
O.lmm.

(k) When sl!Pported'on the Bessel points or on
a f18i surface ,the graduated surface shall
be flaHo\wtthln,O:OSmm, i.e. all the points
on the,surface shall be between two paraUel
planes:O;OSmm apart.

S. Auxiliary scale
(a) Auxiliary scale shall be marked on one of

the top edges of the metre bar.
(b) The auxiliary scale shall consist of centimetre

and half centimetre marks corresponding to
the marks of the main scale.

,(c) The marks of the auxiliary scale shall be
collinear (passing through the same vertical
planes) with the graduations of main scale
towithln±O.l mm.

(d) The width of the graduation marks shall be
not more than one hundred mlcrometres.

(e) The graduation marks representing
centimetres shall be longer than those
representing half centimetres.

(f) The length of the graduation marks shall be
not less than:

3mm for em marks, and
2 mm for half em marks.

One of the ends of the marks shall lie on a
straight line.

(g) The centimetre graduation marks shall be
numbered in the Increasing order of
numeration.

(h) The height of the numerals and the letters
shall be approximately 3mm.

6. M6ximum permissible em»:
The error on the length between any two

graduation marks on the secondary standard metre
bar, at the standard temperature of 20°C, shall not
exceed the value "e" calculated according to the
folloWing formula:

e = ± (25 + L/40) micrometres
Where L Is the nominallengttl in millimetresof that

part of themetre bar betweenthe two graduationmarks,
the error on which is being determined. The calculated
value or"e" shall be rounded to the nearest integer.
7. Insaiptlon

The metre bar shall bear the ,following
inscriptions:

(a), the words "SECONDARYSTANDARDMETRE
BAR",

(b) an Identification number of the secondary
standard metre bar,

(c) the name of the manufacturer,

• , I I I. it .. • .. if ... .. . " .. '.! '" .~' .. ..... III II ~
, '

I

~ '" ,. I
• j..--' -I,..

1 'Awrmnn

SECONDr\RY STANMRD METRE BAR
FlQURE·Z

•
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(d) the material of the metre bar,
(e) the words, figures and letter "STANDARDAT

20°CH,

(f) the year of manufacture,
(9) the mark of verification on the plate of the

carrying case of the metre bar.
B. Protective 6nd carrying case

(a) The metre bar shall be housed In a case
made from suitable material and provided
with a handle, lined internally with velvet, a
plastic material or any other material, and
in such a way that the measure Is not likely
to be damaged~ particularly by shocks or
corrosion.

(b) The case shall have affixed on It a plate
bearing the inscription "SECONDARY
STANDARD METRE BAR" and the
identiflcatlon number.

Note: The existing secondary standard metre
bars may differ In minor detaiis in regard to setting
lines and inscriptions, etc.
PARTID"-SECO".DARY STANDARD CAPACITY

MEASURES
J. Denominations

Litre series (1) Millilitre series (ml)
5
2
1

sao
200
100
50
20 .

Note: 1 litre = 1 dml - 0.001 mli 1ml= 1em'
2.Materlal

Secondary standard capadtv measures shall be
cast out of admiralty bronze of the same composition
as is employed In the case of secondary standard
weight.
3. Shape

(a) The secondary standard capacity measure
of five litre shall be cylindrical and have its
inside diameter equal to the height cif the
measure. This shall have two handles
attached securely to its sides.

(b) The measure of 2 I and below shall be of
the same shape as above but shall not have
any handles.

(c) The denominations of the secondary
. standard capacity measures shall be

engraved on the outside surface. .
(d)' Each secondary standard capacity measure

shall be provided with a specially selected
striking glass on the measures and glasses
shaII be securely packed in velvet lined
teakwood boxes.

4. Maximum permissible errt1r
Denomination . PermissIble error +ml

51
21
11

SOOml
200ml
100 ml
SOml
20ml

2
1

0.8
0.5
0.4
0.3
0.2

·0.1
. 5. Protective and canylng CIISes

These capacity measures stlall be stored in their
boxesmade from teakwood or any other suitable non­
corrosivematerial with proper housing linedwith velvet,
charnels leather or soft plastk material. Wood used
In such boxes shalf be reasonably free from resins
and volatile materials. Glue may not be used for fixing
velvet or such other materials. Eachcapacity measure
shall be housed in such a manner so as to avoid their
excessive movement during transit.

Eachstriking glass of the capacity measure shall
besecurely housed in proper grooves so as to protect
them from breakage during transit.
6. Inscriptions

The boxes containing these capacity measures
shall have the following inscrlptlons:-

(a) the Inscription SECONDARY STANDARD
CAPACITY MEASURES;

(b) the Identification number of secondary
standard capacity measures;

(c) the name of the manufacturer;
(d) the year of manufacture;
(e) the mark of verification of proper verification

authority.
THIRDSOIEDULE

DENOMINAnONS, MATERIAL,SHAPE AND
PERMlSSIBLEERRORSIN RESPECr OFWORICING

STANDARDS
[See Rule 5]

PARTI- WORKINGSTANDARDWEIGHlS
J. Denominations
Kilogram series Gramser/es Milfigram series

(1) (2) (3)
20 500 SOO
10 200 200
10 200 200
5 100 100
2 50 50
2 20 20
1 10 10
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(2) (3)

THE GAZETTE OF INDIA: EXTRAORDINARY (PARTI1-SEC. 3(i)]

'(2)
5
2
2
1

2. Material
(a) Weights,of 20' kg to 1 g shall be cast from

admiralty bronze:(88 Cu, 10 Sn, 2 Zn) or
madejrom cupro-rilckel (75 Cu, 25 Ni) or
nickel .chrormum alloy (80 NI, 20 Cr) or
austenltlc:stalnless .steel (25 NI, 20 Cr) or
(20 NI,:25 Cr). .

(b) Weights Of:SOO:mgto100mg shall bemade
from admiralty ·bronze (rolled) (88 Cu, 10
Zn, :2 Sn) sheets or from the sheets of nickel
chromium :alloy (80 Ni 20 Cr) or austenitic
stainless steel (25 Ni, 20 Cr) or (20 Ni, 25
Cr).

(c) Weigt'ds 0(50 mg to 1 mg shall be made of
alumlnfum sheets. Copper, silicon and iron
contained as impurities in the aluminium
shall not exceed 0.3 per cent in the
aggregate.

3. Shapeand finish
(a) Weights of 2.0 kg and 10 kg shall be

cylindrical In shape and shall be cast in two
parts, the top part being screwed snugly Into
the bottom part. The top part shall be cast
in the form of a handle for lifting purposes.
The two parts after assembly shall be locked
by means of a set screw over which the seal
of the verifying authority shall be affixed.

(b) Weights of 5 kg to 200 gm (inclusive) shall
be cast In two parts, the top part being
screwed snugly into the bottom part. The
top part shall be cast in the form of a knob
for lifting purposes. The two parts, after
assembly, shall be locked by means of a set
screw, over which the seal of the verifying
authority shall be affixed.

(c) Weights of 100 9 to 10 9 (inclusive) shall be
as in (b) above except that there shall be no
locking arrangement.

(d) Weights of 5 g to 1 g (inclusive) shall be
integral weights with knob.

(e) Weights of 500 mg to 1 mg (inclusive) shaH
be of square shape with the one of the sides
bent at right angles to the flat surface for
ease of handling.

(f) The denominations shall bemarked on the
weights.

5
2
2
1

(g) The entire surface of the weights, including
their base and corners shall be free from
roughness.

The surface of the weights, when inspected
visually, shall not show any porosity and shall have a
mirror polish appearance.
4. MaxImum permissible error

The permissible errors in excessand in deficiency
shall be as follows:-

DenomInation PennisSibleerror:t mg

20 kg 300
10 kg 150
. 5 kg 75
2kg 30
1kg 15
500g 7.5
2009 3.0
100g 1.5 .
50g 1.0
20g 0.8
109 0.6
59 0.6
2g 0.4
19 0.3

500mg 0.25
200mg 0.20
loomg 0.1S
SOmg 0.12
20mg 0.10
10mg 0.08
Smg 0.06
2mg 0.06
1mg 0.06

5. PrtJ.tectJveand carrying case
(a) These weights shall be stored in their boxes

made from teakwood or any other suitable
non-corrosive material with proper housing
linedwith chemically neutral velvet, chamois
leather or soft plastic material. Wood used
in such boxes shall be reasonably free from
resins and volatile materials. Glue shall not
be used for fixing velvet or such other
material. The weights shall be housed in
sucha manner soas to avoid their movement
during transit.

(b) Eachmilligram weight shall be provided with
a separate housing. A covering glass or a
sheet of any other transparent, non-reactive
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and non-corrosivematerial shall be provided
so as to ensure that these weights are not
dislocated during transit.

(c) A suitable device for lifti'19 the kilogram and
gram weights, coveredwith chamois leather
or other sUltaqiematerial, shall be provided.
A pair of forceps capable of lifting easily
milligram weights shall also be provided.

6. Inscription
The boxes containing the weights shall have the

following inscriptions :-
(a) the words 'WORKING STANDARD WEIGHTS~
(b) the identification number of the working

standard weights,
(c) the name of the manufacturer,
(d) the year of manufacture,
(e) the marks of verification.

PARTU-WO~NG STANDARDMETREBAR
1. Material
, The working standard metre bar (hereinafter I
called metre bar) shall be manufactured from 58 per I
cent nickel-steel, or austenitic stainless steel, or I
stainless steel with 13 per cent chromium or pure I
nickel (minimum purity 99 per cent). I
2. Shape and dimensions '\

(a) The metre bar shall have a rectangular cross
section of minimum dimensions 20 mm x 10
mm. The existing cross-section with
dimensions 30 mm x 15 mm shall be
preferred.

(b) The overall length of the metre bar shall be
1030± 1mm and the graduated length shall
be 1010 mm.

(c) Ungraduated length of 10 mm shall be left
after the last graduated marks.

3. Finish
The graduated surface shall be bright, nicely

polished and free from surface irregularities In the
neighbourhood of the graduation marks.
4. Graduations

(a) The metre bar shall be graduated in
millimetre throughout from 0 to 1000 mm
on the wider upper surface.

(b) 'A length of 10mm before the zerograduation
mark shall also be graduated In mlilimetres.

(c) The scale shall be regular. The thickness of
the graduation marks shall be uniform and

, shall lie between 30 and 80 mkrornetres,
(d) The width of the graduation marks shall be

uniform to within ± fifteen per cent of the
average width of all the marks.

(e) The graduation marks representing
centimetres shall be longer than those
representing half centimetres and the
graduation marks representing half
centimetres shall be longer than those
representing miJlimetres.

(f) Each graduation mark shall be straight to
within ten mkrometres over its length.

(g) The graduation marks shall be parallel to
one atQther to within ten mlcrometres.

(h) The length of the graduation marks shall be
not less than--

3mm for mm marks.
5 mm for half em marks.
8mm for an marks.

(I) The centimetres graduation marks shall be
numbered in the Increasing order of
numeration.

(j) The height of the numerals and the letters
(symbols) shall be approximately 3mm.

(k) The graduation marks shall be square to the
scale axis to within 30 minutes of arc.

S. Cursor
(a) The errors on ij,'e length measure under

'verification shall be determined by means
of a scale marked on a plate, made from
transparent material, whlchis carried by II
cursor capable of moving along the length
of the metre bar. The plate shall have
appropriate and constant dimensions and
thickness.

(b) The scale on the plate shall :
(I) either be a length of 9 mm divided

into 10 parts thus forming a Vernier
scaleto read the errors to the nearest
of 0.1 mm; or

(II) one millimetre divided into 10 parts
for reading the errors directly to the
nearest of 0.1 mm.

(c) Tbe thickness of the graduation marks on
the scale shall be less than that of the
graduation marks on the metre bar.

(d) The graduation marks on the scale shall be
Inscribed on the surface facing the
graduation marks on the metre bar.

(e) The readings shall be taken by means of a
magnifying glass, the magnification of which
shall be not less than 5X if the scale Is
graduated in 0.1 mm and not lessthan 3X If
the scale is of Vernie~ type.

In
diaC

ode



334 THE GAZETTE OF INDIA: EXTRAORDINARY [PART II-Soc. 3(i)]

(f) The cursor shall 'be such that ft would be
possible to move it smoothly without jerks,
along a straight line from one end of the
measure.to the other.

(g) A mechanism to raise, ·Iower and laterally
move the measure under verification, within
a view to putting its graduated surface at a
proper level and aligning its zero mark with
that of thernetre bar shall be provided.

(h) For faCilitating the verification of end
measures, two vertical stops bearing
retereneeunes shall be provided. The first
stop shallbe such that its reference line can
be aligned with the zero mark of themetre
bar. The second stop shall be capable of
moving along the entire length of the metre
bar.

6. Maximum pennlsslble errors
(a) The error on the length between any two

graduation marks on the working standard
lengthmeasure, at the standard temperature
of 20°C, shall not exceed the value "e"
calculated according to the following
fonnula:

e = (50+L/20) micrometres
where L is the nominal length Inmllllmetres
of that part of the metre bar between the
two graduation marks, the error on which is
being determined. The calculated value of
"e"shall be rounded to the nearest Integer.

(b) The errors on the length between any two
graduation lines on the plate shall not exceed
± 20 micrometres.

7. Insaiption
The metre bar shall bear the following Insaiption:
(a) the words "WORKING STANDARDMETRE

BAR~
(b) identification number of the metre bar,
(c) the name of the manufacturer,
(d) the material of the metre bar,
(e) the words, figures and letter "STANDARDAT

20°C",
(f) the year of manufacture.

8. Protective and carrying case
(a) The standard metre bar shall be housed in

a case made from suitable material and
provided with a handle, lined Internally with
velvet, a plastlc material or any other
material and In such a way that the metre
bar is not likely to be damaged, particularly
by shocks or corrosion.

(b) The case shall have affixed on It a plate
bearing the Inscription "WORKING

STANDARD METRE BAR" and the
Identification number.

Note : The existing working standard length
measure (metre bars) may differ in minor details in
regard to Inscriptions, etc. on it.
PARTW-WORKING STANDARD CAPACITY

MEASURES
1.·Denomination

LItre series (I) Millilitre series (ml)
10
5
2
1

500
200
100
50
20

2. Material
Working standard capacity measures shall be

pressed out of oxygen free, deoxidized annealed
copper sheets of deep drawing quality.
3. Shape

(a) Working standard capacity measure of
10 IItres shall becylind_ricaland have Its Inside
diameter approximately equal to the height
of the measure. this shall have two handles
attached securely to its sides.

(b) Working standard capacity measures of
511tresand below shall be of the same shape
as above but shall not have any handles.

(c) The outside of the body of the working
standard capacity measuresshallbe oxidIZed
to give a smooth dull black surface and the
InsIde shall be tinned.

(d) The denominations of the working standard
measures shall be engraved on the outside
surface.

(e) Each working standard capacity measure
shall be provided with spedally selected
striking glass and the measures and glasses
shall be securely packed in velvet lined
teakwood boxes.

4. Maximum permissible error
Denomination PermiSSibleerror in ml.:t.ml

10lltres 8
511tres 4

. 211tres 2
1 litre 1.5

. 500 ml 1.0
200ml 0.8
100 ml 0.6
SO ml 0.4
20ml 0.2.
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5. Pipette measures

Pipettesof the following description may also be
used as working standard measures:

(a) One mark pipettes of capacities 10ml and 5
mi.

(b) Graduated pipettes of capacities 5 ml
gradua~edat every tenth of mi.

6. Delivery time and maximum permissible
errors of pipette measures

Den0n:tination Delivery time
ml In seconds

Minimum Maximum

Permissible
error ( + ml)

10

5
5

(Graduated)

25

20

40

0.04
0.03
0.05

15

10

10

7. Protective and carrying cases

These capacity measures shall be stored in their
boxesmade from teakwood or any other suitable non­
corrosivematerial with proper housing lined with velvet,
chamois leather or soft plastic material. Wood used
in such boxes shall be reasonably free from resins
and volatile materials. Glue may not be used for fixing
velvet or such other materials. Eachcapacity measure
shall be housed in such a manner soas to avoid their
excessivemovement during transit.

Eachstriking glass of the capadty measure shall
be securely housed In proper grooves so asto protect
them from breakage during transit.

8. InSCriptions

The boxes containing these capacity measures
shall have the following inscriptions: .

.(a) the words "WORKING STANDARD CAPACfTY
MEASIJ~ES/~

(b) the ldentlfkation number of the capacity
measures,

(c) the name of the manufacturer,
(d) the year of manufacture,
(e) the mark(s) of verification of proper

verification authority:
FOURllI SCHEDULE

SPECFICATIONS FOR STANDARD EQUIPMENT
[See Rules 7, 8 and 9]

PARTI-REFERENCE STANDARD BALANCES
1. Every reference standard balance shall be of

such robust construction and have such metrological
qualities so as to ensure the continued good
performance, as indicated In paragraph 2.

2. Sensitivity figure/readability and precision of
measurement of every reference standard balance
shall be such as to give overall precision of
measurement of 1part in one nillllon for weights from
10 kg to 10 9 and ± 0.01 mg for weights from 5g to
1mg.
PARTII-5ECONDARVSTANDARDBAlANCES

1. Every secondary standard balance shall
conform as regards capacity, sensitivity figure in mg
per division, minimum scale division, variation In
sensitivity figure with respect to load and overall
accuracy of measurement, to the spedfications as
indicated below:

capaCItY senSitiVItYfigure Min. scalediVISion Maximum vanaton Minimum overall
mg/dlv. Insensitivity figure accuracy of

with respect to load measurement
1 2 3 4 5

20 kg 25 l.Smm 10 percent 25 mg In 10 kg
Skg 7.5 1.0mm 10 percent 7.5 mg In 2 kg

1kg 1.S 1.0mm 10 percent 1.5 mg in 500 g
200g 0.5 1.0mm 10 percent 0.5 mg in 50g
20g 0.1 1.0mm 10 percent 0.01 mg in 1mg
2g 0.02 0.75 mm 10 percent 0.02 mg in 1 mg

2.. the standard deviation of the 10 consecutive rest points for every secondary standard balanceshall not
be more than one scale division.

335
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interval as given below:-3. Theideviation'ln arm ratio from uriity, for
every secondary standard equl-arm balance shellnot
be more than-a fractlon.equal .to sensitivity figure
divided by full load.(both beil19taken'in the same unit).

4. The variation in time iperiods at different
loads for every secondar;ystandard balance shall not
be more than 20 per.cent.

5. Every~secondary·standard 'balance shall be
provided with' a:device so that the contact between
the knife-edges antj(thelr.respective planes is broken
when the balence'lsdn ar.rested position.

6 .. The -secondery standard balance shall,
ordinarily, be used.for indoor war!<in laboratories.

7. Every secondary standard balance of digital
type shall conform 'as regards value of verification scale

capacity Maximum value Type of weights
of verification to be verified
scale interval

20 kg 1mg 20 kg to 500 g
200 g 0,01 mg 200 g to 1 mg
PARTm- WORKINGSTANDARD BALANCES

1. Working standard balances may be of the
following two types:-

(a) Equi-arm types balances;
(b) Digital type balances.
2. Every working standard balance of equi-arm

type shall conform, as regards capacity, sensitivity
figure, maximum variation In sensitivity figure with
respect to load and maximum overall inaccuracy of
measurement to the Specification as Indicated below-

Capacity Max. Sensitivity Maximum variation Minimum overall 6CCUracy of
figure/division in sensitivity figure measurement

50 kg 100 mg 20 per cent 100 mg in 10 kg
5 kg 10 mg 20 per cent . 10 mg in 500 9
200g 1 mg 20 per cent 1 mg in 100 g
50 9 0.4 mg 20 per cent 0.4 mg in 5 9
2g 0.05 mg 20 per cent 0.05 mg in 1 mg

2.1 The standard deviation of ten consecutive
rest points for e-Iery working standard balance shall
not be more than one scale division.

2.2 The deviation In arm ratio from unity, for
every working standard equi-arm balance shall not be
more than the fraction equal to sensitivity figure divided
by the full load (both being taken in the same unit).

3. Every working standard digital type balance
shall conform, as regards value of verification scale
Interval as given below:-

capacity Max. value of Type of weights
verification scale to be verified
interval

50 kg

20 kg

19

0.1 g

Non-bullion : 50 kg
and 20 kg
Bullion : 10 kg,
5 kg;
Non-bullion : 20 kg
t02kg
Bullion: 2 kg to
500g;
Non-bullion: 2 kg to
2009
Bullion ; 200 g and
below;
Non-bullion : 200 g
and below

2kg 10mg

200g O.lmg

4. The standard deviation of the 10consecutive
rest points for every working standard balance shall
not be more than one scale division.

5. The deviation in arm ratio from unity, for e-Iery
wor!<lngstendard equi-arm balance shall not be more
than a fraction equal to sensitivity figure divided by full
load (both being taken in the same unit).

6. The variation in time periods at different load
for every working standard balance shall not be more
than 20 per cent.

7. Every indoor type working standard balance
shall be provided with a device so that the contact
between the knife-edges and their respective planes
is broken when the balance is in arrested position.

Note: For verification of bullion or carat weights,
only Indoor type working standard balances shall be
used.

FIfTH SCHEDULE
[See Rule 11)

PART-I
Weights (Other than Carat Weights)

General
This Part deals with the following categories of

weights:-

aCrw.~ :1·-·3f?ff+---~~,....· --1" •••~ .• -""-.~ .•
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(A) Iron weights, parallelopiped (50 kg to 5 kg)
,(6) Cylindrical knob type weights (10 kg to 19)
(C) Iron weights, hexagonal (50 kg to 50 g)
(D) Bullion weights (10kg to 1 g) and
(E) Sheet metal weights (SOD mg to 1 mg)

A.-IRON WEIGHTS PARALLELOPIPED (50 kg to
5 kg)
1. Denominations

Parallelopiped Iron weights shall have the
following denominatlons:-

Kilogram series: 50,20,10 and S.
2. Shape

(a) The weights shall be integral and in the form
of parallelopiped rectangles with corners
rounded off and having a rigid handle for

. ease of handling.
(b) The shapesshall be as shown either In FlQure

3 or In Figure 4.
3. Material

(a) Body: The body shall be made or
manufactured from grey cast Iron.

(b) Handles: Handles shall be made or
manufactured from the following materials:
(i) Type 1 weights-Steel tube without

soldering
(ii) TYpe2 weights-Cast along with the body

(c) Method of manufacture:
The weights shall be made or manufactured by

means of any suItable foundry and moulding process.
4. Loading holes

(a) The weights shall be provided with loading
holes of either Type 1 or Type 2 indicated
below:

Type Jloading hole
(i) The loadIng hole shall be located within

the tube which forms the handle (See
Figure 3).

(ii) The loading hole shall be closed either
with a screwed brass plug or a brass

TABLE 1

disc. The screwed brass plug shall be
provided with a screw driver slot and
the brass disc shall have a central hole
to facilitate lifting.

(iii) The plug or a disc shall be sealed by
means of a lead pellet pressed firmly
Into an internal drcular slot or in the
.threaded part of the tube.

TYpe2 loading hole
(I) The loading hole shall be cast in one of

the upper surfaces of the weights and
shall open out. on the upper surface
(See Figure 4).

(II) This loading hole shall be dosed by a
plate cut from mild steel.

(III) The mild steel plate shall be closed by
a lead pellet pressed firmly into the
conical hole.

(b) In case of new weights, about two-thlrd of
the depth of the loading hole shall remain
empty after adjustment.

5. Markings
(a) The denomination of the weight and the

marker'S or manufacturer's name or trade
marX shallbe indicated Indelibly in the sunken
form or in relief, on the upper surface of the
central portion of the weight. (See Figure 3
and Figure 4.)

(b) The denomination of the weight shall be
Indicated in the International form of Indian
numerals in an indelible manner with the
symbols as illustrated below: .
.~ or fcnm 5 kg

Note: The abbreviation ~ or fcfim, may be
indicated In the regional script.
6. Dimensions

(a) The dimensions of the two types of weight
shall be as specified in Tables 1 and 2.

(b) The tolerances on dimensions shall be
±5 percent.

Parallelop/ped Weights Dimensions for
7J'pe1Weights

(In millimetres)

Denomination A A' 8 8' H C 0 E F GIG'
5kg 150 152 75 n 84 36 30 6 66 12/20
10 kg 190 193 95 97 109 46 38 8 84 12/20
20 kg 230 234 115 117 139 61 52 12 109 24{32
50 kg 310 314 155 157 19i 83 74 16 152 24/32

it 7 it C. () " -85
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Denomination I ] K T L N 0 U V W p

5kg 145 5 12 M16 x 1.5 14 1 2 16.5 18 16 5

10kg 185 6 16 M16 x 1.5 14 . 1 2 16.5 18 16 5

20 kg 220 8 20 M27 x 1.5 21 2 3 27.5 30 27 8

SOkg 300 10 25 M27 x i.s 21 2 3 27.5 30 27 8

Sides A and A\ as also Band B\ may be Inversed.

TABLE 2

Para/lelopiped Weights Dimensions for TYpe2Weights.
(In millimetreSj

Denomination A A' S 8' H C D E ·F G ] K M N P

5kg 150 152 75 77 84 36 30 6 66 19 5 12 16 13 55
10kg ·190 193 95 97 109 46 38 8 84 25 6 16 35 25 70

20 kg 230 234 115 117 139 61 52 12 109 29 8 20 50 30 95
SOkg 310 314 155 157 192 83 74 16 152 40 10 25 70 40 148

Sides A and A' also Band B' may be Inversed.
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7. Finish
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1---- A. -----11 -. LRaUnded Corners

Manufacturer's Name or Trade Mark

.---1".---_..

C
vi fmkg

ParallelapipedWeight Type 2
Figure 4

B.--CVUNDRICAL KNOBTYPEWEIGHTS (10 kg to
Ig)
1.DenomInations

Cylindrical weights shall have the following
denominations:

Gramseries:500, 200, 100,50,20, 10,5,2 and 1
Kilogram series: 10, 5, 2 and 1

2. Shllpe
(a) The weights shall be integral and cylindrical

In shapeand provided with a flattened knob
for ease of handling.

(b) Theshapes shall be as shown in Figure (5).
3. Materilll

The weights shall bemadeor manufactured from
brass, gun metal or bronze; grey cast iron may also
be used for weights from 10 kg to 200 g but grey cast
iron weights shall not be used for weighment of goldt
silver, precious metals or their products.
4. Method of manufacture

The weights shall be made or manufactured by
any suitable method as may be applicable to the
selected material.
5. Loading hole

(a) Weights of denominations 10 9 to 1 9 both
tnduslve, shall be solid, integral weights
without a loading hole.

The weights shall be finished smooth and be
free from dross, pitst blow-holes and other defects.
They shall be protected against corrosion byapplying
an appropriate coating which is resistant to normal
usage and wear and tear.

8. Permissible error
The maximum permissible errors shall be as

specified below:

Denomination Permissible error

Verification Inspection
(mg) (mg)

7500 ±7S00
3000 ±3000
1500 ± 1500
750 ±750

50 kg
20 kg
10 kg

5k9

9. Stamping

The Legal Metrology Officer's seals shall be
stamped on the lead pellet within the loading hole.
(See Figure 3 & Figure 4).

--------------- ---_. --------~.------------------------
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(b) Weights of denominations'10'kgto 20 9both
inclusive, shall be provided with a loading
hole.

(c) The loading hole shaltbecylindrical and shall
pass through the axis ,of the weight open
out on the upper surface of the knob and
have wider diameter at its upper end as
shown In Figure 5.

(d) The loading .hole shall be dosed either by
. means of a'threaded brass plug or a flat

brass disc. (See 'figure 5).
Note: Thethread used shaUbe that commonly

known as 'ISO Metric'.
(I) 'The threaded plug shall have a slot

for adjusting it by means of a screw
driver.

(Ii) The nat disc. shall be provided with a
suitable hole in the centre to fadlitate
handling.

(e) The plug or the flat disc shall be closed by
means a lead pellet pressed firmly Into the
drculargroove In the wider part of the loading
hole.

(f) 'Weights without a loading hole shall be
adjusted by machining or grinding.

(9) Weights with loading hole shall be adjusted
with heavy metallic materials such as lead
shots.

(h) In the caseof new weights about two-thirds
of the depth of the loading hole shall remain
empty after adjustment.

TABLE 3

6. Marking
(a) The denomination of the weight and the,

maker'S or manufacturer's name or trade
mark shall be indicated indelibly, in the
sunken form or in relief, on the flat knob.
(See Figure 5).

(b) The denominatiOnof weights of 10kilograms
to 500 grams may also be indicated on the
cylindrical body of theweight, provided that
the numerals and letters of the symbol shall
be larger than those usedfor indicating them
on the knob.

(c) The denomination of the weight shall be
Indicated In the international form of Indian
numerals in an indelible manner with the
symbols as illustrated below :

~or~5kg

ID or ID11' 100 9

Note: The abbreviation~, mr, lIT or 'llT'I'
may be Indicated in the regional script.

7. Dimensions

(a) The dimensions of cylindrical weights shall
be as specified in Tables 3 and 4.

(b) The tolerances on dlmenslons shall be :
(I) for weights 1 kg. and below ± 10 per cent;

(II) for weights above 1 kg± 5 per cent.

Cylindrical Knob 7Jt~ Weights-Dimenslon for Weights in mm.

Denomination U V' W H Y R } K
10 kg 100 90 58 According 17 15 3 10
5 kg 80 72 46 to 13 12 2 10·
2 kg 60 54 36 . material 10 9 2 5
1 kg 48 43 27 8 7 2 5
500 9 38 '34 22 6 5.5 1.5 3.2
200 g 28 25 16 4.5 4 1.5 3.2
1009 22 20 13 4 3.5 1 '2
50 g 18 16 10 3 2.5 1 2
20 g 13 11.5 7.5 2 1.8 0.5 1.5
10 g 10 9 6 1.6 1.5 0.5 1 Without
59 8 7 4.5 1.4 1.25 0.5 1 loading
29 6 5.5 3 1 0.9 0.5 1 hole
1'9 " 6 5.5 3 1 0.9 0.5 1
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TABLE4
Cylindrical Knob Type Weights-Oimension for Loading Hole ~nety I and U Inmm.

Denominations A B C D E F G L T I M N P 5

20 9 3 18 .5.5 2.5 6.5 1.5 1 9 M4 x 0.5 5 1 5 5 1
50 g 4.5 25 7.5 3.5 9 2 1 10 M6 x 0.5 5 1.S 7 7 1.5

100 9 4.5 30 7.5 3.5 9 2 1 10 M6 x 0.5 5 1.5 7 7 1.5

200 9 7 40 10:5 4.5 12 2.5 1.5 15 M8x 1 8 2 10 10 2
500 9 7 50 10.5 4.5 12 2.5 1.5 15 M8x 1 8 2 10 10 2

1 kg 12 65 IS.5 7 20 4 2.5. 20 M14 x 1.5 13 3 18 18 3
2 kg 12 80 18.5 7 20 4 2.S 20 M14 x 1.5 13 3 18 18 3
5 kg 18 120 24.5 8 26.5 4 2.5 3S M20 x 1.5 18 4 24 24 3

10 kg 18 160 24.5 8 26.5 4 2.S 35 M20 x 1.5 18 4 24 24 3
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8. Finish
The weights shall be polished smooth. They

may be protected against;corrosion by applying
an appropriate coatlng.which:is resistant to normal
usage and wear-and tear.
9. Permissible error

The maximum permissible ·errors shall be as
speclfied below :
DenominatiOn Penniss7fJleerror"

YerifiCiJtion Inspection
.(mg) (mg)

1500 ± 1500
750 ± 750
300 ± 300
150 ± 150
75 ± 75
30 ±30
15 ± 15
10 ± 10
8 ±8
6 ±6
5 ±5.
4 ±4
3 ±3

·10 kg

5 kg
2 kg
1kg

500 9
200 g

100 9
50 g

20 9
10 9
5g
2g

1 9
~o.Stamping

(a) The legal Metrology Officer's seals shall be
stamped on the load pellet within the loading
hole, where loading hole is provided.

(b) The Legal Metrology Officer's seals shall be
stamped on the bottom of weights which
have no loading hole.

C.-IRON WEIGHTS, HEXAGONAL (SO kg to 50 g)
~. Denominations

Hexagonal Iron weights shall have the following
denominations :

Gram series : 500, 200, 100 and SO.
Kilogram series: 50, 20, 10, 5, 2 and 1.

2. Shape
(a) Theweights shall be integral and hexagonal.

The shape shall be.as shown In Figures 6
and 6A~

(b) The weights of denominations of 50 kg and
down to and Indudlng 5 kg shall be provided
with cast-In handles made of mild steel.

(c) The weights of denominations 2 kg and down
to and Including 50 9 shall nest wfth each
other.

3. Material
The weights shall bemade or manufactUred from

grey cast Iron.

4. Method of manufacture
The weights shall be made or manufactured by

means of any suitable foundry and moulding process.

5. Loading hole

The weights must have a loading hole fonned at
the foundry

(a) For weights in Figure 6, this hole must be In
the shape ot a right circular cone located
,axially and opening into the bottom face of
the weight with its smaller diameter.

(b) For weights in Figure 6A, this hole must be
In the shape of a frustum of a pyramid with
rectangular base and opening into the bottom
face of the weight with its smaller end.

(c) In the case of new weights about two-thirds
of the depth of the loading hole shall remain
empty after adjustment.

6. Marking
(a) The denomination of the weights and the·

maker's or manufacturer's name or trade
mark shall be indicated Indelibly in the sunken
fort" or in relief, on the upper surface of the
central portion of the weight (See
Figure 6).

(b) The denomination of the weight shall be
. Indicated In the international form of Indian

numerals in indelible manner with the
symbols as illustrated below (See Figure 6).

~orM2k9

l%T or mq 200 g

Note: The abbreviation ~,A;m, l%T or W1
may be Indicated in the regional script.

7. Dimensions
(a) The dimensions shall be as specified In

Tables 5 and SA.
(b) The tolerances on dimensions shall be:
(I) for weights 1 kg and below ±10 per cent
(iI) For y.'eights above 1 kg ± 5 per cent.
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TABLES
Dimensions for cast Iron or Forged

Mild SteelS Weights
(All dimensions Inmlllimetres)

Denomination A 8 C D H P Q R S T

2kg_ 94 101 78 41 10 34 30 9 18 4
lkg 73 79 62 34 8 32 28 8 16 4
500g 57 62 47 27 6 23 20 6 13 3
200g 42 48 38 21 6 22 20 -4 9 3
1009 33 38 31 17 5 18 16 ·3 7 2.5
50g 27 31 24 U' 3 16 14 3 5 2

TABL£5A
Dimensions of CastIron Weights with Cast-in Handles

(Dimensions in mm)
Denomination A 8 C D E G P Q R S T

50 kg 236 253 134 170 100 27 58 48 24 102 32
20 kg 188 200 112 113 90 21 44 38 19 66 22
10 kg 152 161 92 88 74 18 36 30 15 54 19
5kg 125 132 7S 65 62 15 29 25 12 40 16

8. Finish
The weight shall be finished smooth and be free

from pits, blow-holes and other defects. They shall
be protected against corrosion by applying an
appropriate coating which is resistant to normal usage
of wear and tear.

9. Permissible elTC)r
The maximum permissible errors shall be as

specified below:

Denomination Pennlsslble en-or
Verification Inspection

(mg) (mg)

7500 ±7500
3000 ±3000
1500 ±1500
750 ±750
300 ±300
150 ±150
75 ±7S
30 ±30
15 ±15
10 ±10

so kg
20 kg
10 kg
5 kg
2 kg
1kg
500g
200g

~OOg
50g

10. Stamping
The Legal Metrology Offlcer's seals shall be

_stamped on the lead pellet within the loading hole
- (See Figure 6).

CASTIRot! Ql ~<l"'OEOWILDSTf.EL
. WII.IW-c •• "' .... FIG·6

D.-8UWON WEIGHTS(10 kg to 1g)
1. Denominations

Bullion weights shall have the following
. denominations:

Gram series: 500,200, 100, 50, 20, 10, 5,
2 and 1.

Kilogram series: 10, 5, 2 and 1.

- -I. ~_ ~ » __
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2. Shape
Bullion w~jghts shall be.ofthe followil"!g ·.two

types :
(i) CyIlndrical:knobtypes-<yli ndricaIknob type .

weights.of denomination 10 kg to 1 g,'both
inclusive, shall beotthe shapeesspecified
in pa~graph:B=2_of.this·Part(Seealso Rgure
5) but.shall bear .indications, spedfied in
parag~ph 6 to Indicate·thaHhey are bullfon
weights.

(ii) Flat ~lindrlcal type--;F1at CYlindrical type
weights of,denominations 1 kg to 1 9 both
Induslv~,:shall.be ·f1at cylindrical In shape,
without a:knob·and·shaUnest with eachother
(See F.lgure·,7).

3. Material
Weights shell be rnade or manufactured from

brass, gun meta!,'bronze or the like.
4. Method ofmanufacture

Weights shall 'be either cast, pressed or turned
from rods, or :made or manufactured by any other
suitable method.as may beapplicable to the selected
material.
5. Loading holes

(a) Weightsof denominations 10kg to 20 g, both
inclusive, made or manufactured according
to requirements specified in paragraph 11
of thIs Part, shall have loading holes of the
type specified for them.

(b) Weights of denominations 10 g to 1g, both
inclusive of either type shall be solid Integral
weights without a loading hole.

(c) Flat cylindrIcal weights from 1 kg to 20 g
both Inclusive, shall have loading holes, in
the shape of a right circular frustum of a
cone located axially and opening Into the

TABLE6

bottom face of the weight with its smaller
diameter (See Figure 7).

(d) In the case of new weights about two-thirds
of the depth of the loading hole shall remaIn
empty after adjustment.

6. Markings
(a) The denominations and other marking on

cylindrical knob type weights shall be as
specified in paragraph 15 of this Part.

(b) Cylindrical knob type weights of
denomination 100g to 19, both inclusive,
shall be marked on the bodywith a 'diamond'
and those of denominations 10 kg to 200g,
both inclusive, shall be marked on the knob
with the words 'Bullion' and (~) within
a 'diamond'.

(c) The denominations of flat cylindrical weights
and the maker's or manufacturer's name or
trade mark shall be Indicated indelibly, in
the sunken form or In relief, on the upper
surface of the central portion of the weights
(See Figure 7). .

(d) Flat cylindrical weights of denominations 10
g to 1 g, both indusive, shall be marked with
only a 'diamond' and those of denominations
1 kg to 20 g, both inclusive, shall be marked
with the words 'Bullion' and (~) within
a 'diamond'. .

(e) The denomination of the weight shall be
Indicated in the international form of Indian
numerals in an indelible manner with the
symbols as illustrated below (See
Agure 7):
~or~2kg
m or '!fI11 10 g

DIMENSIONS FOR FLATCYllNDRICAL BULLlON WEIGHTS
(All dimensions in millimetres)

Denomination A 8 C D E F G

1 kg 80 61.5 20 23 4,0 12 26.6

500g 61 48.5 16 19 2.5 10 22.5
200g 48 37.5 14 16 2.0 7 14.8
100g 37 28.5 12 14 2.0 6 12.7
50g 28 21.5 10 11 1.5 3 11.0
209 21 16.5 9 10. 1.5 3 8.4

109 16 12.5 ** ** 1.5 ** 6.9
5g 12 9.5 ** ** 1.0 ** 5.9
2g 9 7.0 ** ** 1.0 ** 4.4

19 6.5 ** ** ** ** ** 3.6

-r .. ·,..1'!"f·",......'~MMf;'''['It·..···__.,~. ,
, I___ -L _

, ,.. ,- •.~__..__..__ .n' ~ ~ ....---flt...,T">,....t- .,.·-t .,..,
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(1) (2) (3)

200g 10 ±10
100g 5 ±5
50g 3 ±3
20g 2.5 ±2.5
109 2.0 ±2.0
59 1.5 ± 1.5
29 1.2 ±1.2
19 1.0 ± 1.0

[q-py II-~ 3(i)]

r----__A " -.
r----- B " _

Flat Cylindrical Bullion Weights
Figure - 7 .

Note: The abbr~viation ~, fifi!n, lIT or mll'
may be indicated In the regional script.
7. Dimensions

(a) The dimensions of cylindrical knob type
weights shall be as specified InThbles3 and
4.

(b) The dimensionsc:J flat cylindricalweight shall
be as specified in Table 6.

(c) The tolerances on dimensions for bOth types
of weights shall be-
(i) for weights 1 kg and below ± 10 per

cent.
(ii) for weights above 1kg± 5 per cent.

8. Finish
The surface of the weights shall be polished,

smooth and shall not show any porosity to the naked
eye.
9. Permissible error

The maximum permissible errors shall be as
specified below:
Oenomination Permissibleerror

Verification Inspection
(mg) (mg)

(1) (2) (3)
10 kg
Skg
2kg
1kg
500g

500
250
100
50
25

±500
±250
±100
±50
±25

, 10. stamping
(a) The Legal Metrology Officer's sealsshall be

stamped on the lead pellet within the loading
hole, where loading hole is provided.

(b) The Legal Metrology Officer's seals shall be
stamped on the bottom of weights which
have no loading hole.

E.-5HEET METAL WEIGHTS
1. Denominations

Sheet metal weights shall have the following
denomlnatlons:-

Milligram series: 500, 200, 100, 50, 20, 10, 5, 2
and 1.
z, Shape

(a) Bullionweights shall be drcular in shapeand
shall haveoneedge bent for ease of handIing
(See Figure 8).

(b) Non-bullion weights shall have the following
shapes and shall have one edge bent for
ease of handling (See Figure 9).

Denomination(mg) Shapeafter bendingalong
one of the sides

5,50,500
2,20,200

Equilateral triangle
Square
Regular hexagonI, 10, 100

3. Material
Sheet metal weights shall be made or

manufactured from brass, stainless steel, aluminium
nickel-silver or cupro-nickel sheets.
4. Method of manufacture

Sheet metal weights shall be made or
manufacture by pressing or by any other suitable
process.
5. Markings

(a) Sheet metal weights shall bear only the
denomination and symbol for 'milligram' as
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TABlE 7

DIMENSlONs FOR SHEET METALWEIGHTS
(NON-BULUON)(Rgure 9) (All dimensIonsInmill/metres)

Denomination Al A2 A3 B H
(mg)

50 14.0 2.0 3.0
200 12.0 2.0 3.0
100 12.0 2.0 2.5
50 8.0 1.5 2.5
'20 7.0 1.5 2.5
10 7.0 1.5 2.5
5 4.5 1.0 .2.0

4.0 ... 1.0 2.0
4.0 1.0 ·2.0

indicated below (See also Figure 8 and
Figure 9). .

(fi:!m) 500 mg

Note :The abbreviation 1lmT may be Indicated
In the regional script.

(b) Themaker's or manufacture's name or trade
mark shall be indicated indelibly on the box
containing the sheet metal weights.

. (c) The box shall also bear a serial number to
identify it.

6. Dimensions

(a) The dimensions of sheet metal weights shall
be as specified in Tables 7 and 8.

(b) .The tolerances on dimensions shall be
± 10 per cent.

TABLES
DIMENSIONS FOR SHEET METALWEIGHTS

(BULUON) (FIgureS)
(All dimensions in millimetres)

Denomination , D C H
2.0
2.0
2.0
1.5
1.5
1.5
1.0
1.0
1.0

15
13
11
9
8
7
6
5

.4

3.0
3.0
2.5
2.5
2.5
2.5
2.0
2.0
2.0

500 mg
200 mg
100 mg
SO mg
20 mg
·10 mg
5 mg
2 mg
1mg

7. Finish
The sheet metal weights-shall be clearly sheared

and free from burrs. The stamped markings on sheet
metal weights shall be legible and deep enough to
ensure Indelibility but not so deep as to crack the sheet
metal weights.
8. Permissible error

The maximum permissible errors shall be as
specified below:

Denomination (mg) Maximumpennissible error
Verification lnsDecfiOn

Bullion(mg) Non-bullion(mg)Bullion(mg) Non-bullion(mg)

500 0.8 2.5 ±O.8 ± 2.5
200 0.6 2.0 . ± 0.6 ±2.0
100 0.5 1.5 ±O.S ± 1.5
SO 0.4 1.2 ±OA ± 1.2
20 0.3 1.0 ±0.3 ± 1.0
10 0.25 0.8 ±O.2S ±O.8
5 0.20 0.6 ±O.20 ±0.6
2 0.20 0.6 ± 0.20 ±O.6
1 0.20 0.6 + 0.20 + 0.6
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9. Stamping

(a) 'legal Metrology Officer's seals shall not be
affixed on weights of 10 mg, 5 mg, 2 mg
and 1 mg. These weights shall be

authenticated by the Issueof a certfficate of
verlfiCiltionwhich shall also mentlon the serial
number on the box containing the weights.

(b) Legal Metrology Officer's seal for year alone
shall be stamped on sheet metal weights of
20 mg.

Figure 8
Sheet Metal Bullion Weights

H-1500

,,
I
I
I
•• 200

......Ho-+· -500 "'.I
I

•I,
J........_-_,.j..-

f1:mT mg
_.
, ftmr mg

Figure 9
Sheet Metal Weights

-~~.---
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(c) The legal Metrology·0fficer~s,seals.(namely,
year, Quarter and identification) shall be
stamped on sheet metal weights of
denominations' 500 mg to '50 mg, both.
indus[ve.

3. Knob weights
(a) Materials

(l) The weights shall be made from
rolled, drawn or extruded material
and shall not be cast.

(ii) The weights shall be made from
brass, bronze, gun·metal, ntckel­
chromium alloy or non-mecnenc
stainless steel.

(b) Shape and dimensions
The shape and dimensions of the weights
shall be as shown In Figure 10 and Table 9.

(e) Permissible error
The maximum permissible errors shall be
as specified below:

PART II
CARAT WEIGHTS

1.General
This Part deals with the requirements for carat

weights intended for use in weighing pearls, diamonds
and other preciOusstones.'
2. Denomination.

The denominations·of carat weights shall be as
given below (the gram 'and .milligram equivalents are
shownagainsteachfor 'ready reference) :

(a) KNOB WEIGHTS (b) SHEET METAL WEIGHTS

Denomination Equivalent
carat 9

Denomination Equivalent Denomination Verification InspectIoncarat mg
2 400 C3rat mg mg
1 200 500 5.0 ±5.0
0.5 100 200 3.0 ±3.00.2 40 100 2.5 ±2.S0.1 20
0.05 10 SO 2.0 ±2.0
0.02 4 20 1.5 ± 1.5
0.01 2 10 1.2 ±1.2
0.005 1

5 1.0 ±1.0

TABLE9

NOMINAL DIMENSIONS OF KNOB CARAT WEIGKTS

[Clause 3(b}]

(All dimensions in millimetres)
A* C** D E F G H

12.0 0.4 4.0 10.0 6.0 32.0 14.2

10.0 0.4 3.0 8.5 5.0 23.0 10.8

8.0 0.4 2.5 7.0 4.0 19.0 7.9

6.0 0.3 2.0 5.5 3.0 15.0 6.4

5.0 0.3 2.0 4.0 2.0 11.0 4.6

4.0 0.3 1.5 3.0 1.5· 9.0 3.5

3.0 0.2 1.5 2.5 1.5 7.0 2.9

500 100
100 '10
100 20
50 10
20 'I
10 2
5 . 1

Denominations carat

500

200

100

SO

20

10

5

* The cross-section of the top of theknob is elliptical for a/l weights major axis beIng twice the minor sas
(therefore for a/l weights B::;:;A/4)

* * This Is8 recommended dimension .

. , ,- .." --....
--_..l L
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Note: With a material of density 8400 kg/m3

(exactly) the above dimensionswill give weights which
possessmassesto within the required tolerance limits
on the plus side (this ensures a longer life for the
weights). However,as the density of the material may
vary considerably as also the manufacturing
techniques, a tolerance of ±10 per cent Is allowed on
all obligatory dimensions (that is those other than C).
Final values of massescan be adjusted by controlling
the dimension H.

4. Sheet metal weights

(a) Materials-Weights of denominations 0.2
carat and below shalfbe made of aluminium
sheet. Weights of higher' denomInations
shalfbemade of sheets of brass, aluminium/
nickel-silver, nickel chromium alloy, bronze
or cupro-nlckel.

(b) Shape and dlmensions-5heet metal weights
shall be square with one edge bent for ease
of handling (See Figure 11)•. They shall
have dimensions given in Table 10.

(c) Permissibleerror

The- maximum permissible errors shall be as
spedfied below:-

Denomination
Carat

349

Verifialtlon Inspection
mg- mg
2 3

O.S ±O.8
0.6 ±O.6
0.5 ±0.5

'0.4 ±0.4
0.3 ±O.3
0.25 ±0.2S
0.20 ±0.20
0.20 ±0.20
0.20 +0.20

1
2
1
0.5
0.2
0.1-
0.05
0.02
0.01
0.005

TABLE 10
Nominal dimension forsheet metal carat

weights
Denomlfl8t1on Size

Carat mm
2 12
1 10

O.S 9
0.2 8
0.1 7
0.05 6
0.02 5
0.01 4
0.005 3

Tolerance± 10 percent

Manufacturers Name or
TradeName

Figure 10
Knob Carat Weight

H

Figure 11
Sheet Metal Carat Weight
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5. Manufacture an'd1Inlth
. .

(a) The surface of 1.the 'weights shall be
reasonabJy smooth. Sheet :metal weights
shall be smooth!v:sheared and shall be free
from burrs. .

(b) For better stablliw,and flnish, the weights
. may be:nlcke!,:..Or,t:hodium:plated.

6. Marking

(a) Every welgt\t,e.xcept weights of SOcarat and
lower .denommettcns, shall have the
nianufacturer's name or trade marl<and the
denomination Indelibly marked on It.

(b) The denomlnatlon shall consist of the
International form of Indian numeral prefixed
and sL:ifflxed by the letter '~' and 'c'
respectively except that In the case of
weights below 50 carat, only the numerals
shall bemarked. The size of numerals and
letters Indicating the denomination of
weights shall be at least twice the size of
letters Indicating the manufacturer's name
or trademark. '

Note :The abbreviation '<t' may be indicated
in the regional script.

(c) The marking shall be legible and deep
enough to ensure indelibility over a long

. period of use, but not so deep as to crack
the weight itself.

7. Packing

(a) Each set of carat weights shall, In addition
to the seriesof denomination speclf1eclunder
2, consist of an additional piece of weight of
2 carat and the relevant decimal multiple of
two.

(b) The weIghts shall be supplied In a suitable
velvet-lined box. The. small sheet metal
weights shall be so housed and provided with
a cover of glass or any other transparent
material that they will not get dislodged from
their proper places. The box shall also
contain a pair of forceps for lifting the
weights.

PART III
STANDARD WEIGKTS FOR TESTING OF HIGH

CAPAcnY WEIGHINGMACHINES
1. Scope

These specifications shall apply to standard
weights having a nominal value equal to or greater
than 50 kg, used for testing (and adjusting, where
appropriate) of high capacity weighing machines In
accuracy class III(medium) and class IV (ordinary),
defined In the Metrological regulations for non­
automatIc weIghing machines.

(a) It sets forth the technical and metrologIcal
requirements to which these standard weights must
conform. In particular it establishes the values of the
maxImum permissible errors for standard weights and
minimum densIties as functions of the maximum
number of scale divisions on the machines to be
verified using these weights.

2. Nominal values •
The nominal value of the standard weight Is 50

kg, or of the form k x 10n kg, where k is generally
.equal to 1, 2 or 5, and n is whole number equal to or
greater than 2.

3. Shape
I

The standard weights must have a relatively
simple shape, with no sharp edges or comers. They
shall not have any cavities liable to cause a rapid
accumulation of dirt. If they are Intended to run on a
flat surface (or on rails), they must be equipped wIth
roller tracks (or grooves) of limited area.

4. Basisof adjustment

The standard weights must be adjusted taking
the reference conditions applicable to the adjustment
of standard weights as follows:

(a) standard reference density: 8000 kg/ml,

(b) ambIent air density: 1.2 kg/m3, and

(c) equilibrium in air at 200c, without correction
for aIr buoyancy.
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S. Adjusting cavity

The standard weights must indude one or more
adjusting cavities. It must be possible to seal the
closure of these cavities; the dosures must bewater·
tight and airtight (e.g., bymeans of a joint). The volume
of adjusting cavities must be at least equal to 5/100
of the volume of the standard weight. Furthermore, it
is desirable that, after the initial adjustment, a volume
of at least 1/100 of the volume of the standard weight
remains empty.
6. Material

Standard weights are in general made of grey
cast Iron. They may be made of one or more other
materials, provided the provisions of paragraph 8 are
observed. The material used must be of such hardness
and strength that they withstand the loadsand shocks
liable to occur under normal conditions of use.
7. Surface condition

The standard weights may be coated with
materials suitable for providing protectIon agaInst
corrosion by rendering their surface impermeable. This
coating must wIthstand shocks and atmospheric
conditions. Zinc-plating Is an example of a coating
which meets with these specifications.
8. Metrological characteristics

The maximum permissible error for the standard
weights must not exceed 1/3 'of the maximum
permissible error for the corresponding load
considered, on the weighing machIne under
verification. The absolute error for various
denominations of standard weights shall be as given
InAnnexure 1.These maximum permissIble errors for
the standard weights must therefore be compatible
with the number of scale divisions on the machines
which they are Intend toverify. Furthermore, the density
of standard weights must besuch that a Variation of ±
10 per cent ambient air denSity, with respect to its
reference value, does not produce a variation, In the
result of weighing the standard weight In air,exceeding
1/4 of its maxImum permlsslble error. By way of
application of these requirements, the following table
gives examples of the relation amongst :-

(a) the maximum number of scale divisions "n"
on weighing machines under verification
(assumed to be in accuracy dass III);

(b) the maximum permissible positIve or
negative relative error on standard weIghts

. usedfor initial verification of these machines;
and

(c) the corresponding lower limit for the density
of the standard weights.

TABLE

Maximum number MaximumPermissible Minimum
of scale divisions positive or negative density
~n" on weighing relative error on the kg/mJ

machines standard weights
(accuracydass
Ill), capableof
verification with
the standard
weights during
verification

(1) (2) (3)

1000 3.3/10000 1231

3000 1.7/10000 2087

5000 1.0/10000 3000

10000 0.5/10000 4364

Note : Independent of the requirements
concerning the density of the weights, it is desirable
to obtaln-particularly for reference standards or those
-of a high nominal value-a density of about 8000 kg/
ml. For example, a cast iron body may beused, which
incorporates a special cavity In which a lead core may
be cast, with a mass of approximately 30 per cent of
the total nomInal mass of the standard.

9. Inscriptions and markings

Standard weights must carry their nominal value
in numerals, followed by the symbol for the unit used
and a verification mark.

10. Adjustment and verification

Adjustment of the standard weights must be such
as to comply with the maximum permissible errors
given In this specification. In particular this may be
achieved In the case of adjustment by the double
substItUtion weighing technique (Gauss transposition
method, or Borda substitution method), using as

. reference standards, weights haVing an error of less
than 1/3 of the maximum permissible error for the
weight to be adjusted, and as the comparator machine,
a weighing machine for which the limit of repeatability
error does not exceed 0.2 times of the maximum
permissible error for the weight to be adjusted.
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Note :7Standard.weights used for verification
of a weighing maChinewith "n" scale divisions may
be used for the *-verlflcatlon of a weighing machine
with "p. n" .scale (divIsions, where the maximum
permissible.error for this re-verification is "p" times

(where p has a value equal to or greater than I), the
maximum permissible error on verification.
11. Dimensions

The Dimensions for 500 kg and 1000 kg
denominationsweights shall be asgiven InAnnexure II

ANNEXUREI
ABSOLlJTE ERRORS FORSTANDARD WEIGHTS

NormaIN!3lue,kg Maximum permissible error for the standard weights
3.3/19,000 1.7/10000, 1/10000 0.5/10000

Corresponding absolute error (grams)
is!)
'100
260
'SOO
1000
2000
5000

17 . 8.5
33 17
66 33
170 85
330 170
660 330
1700 850
1000 3000

5
10
20
50
100
200
500
5000

2.5
5 .
10
25
50
100
250
10000

Maximum number of scale diviSions .s n z on weighing machines (accuracy class III) capable of
being verified (verification) with the standard weights (see note given at clause 10)

ANNEXURED
TYPICAL EXAMPLES

This annexure contains diagrams of weights used for testing of high capacity weighing machines, which
are considered suitable for use as patterns because of their design and ease of use.

RECTANGULAR STANDARD WEIGHTS
500 kg. and 1000 kg.

SUITABLE FORSTAOONG
Dimensions (mm)

_'''0- j
I~ co !_ . ._ _.

~·I~·
;
•
400-..~

8 b c
500 kg
1000 kg

273
504

100
120

0100
0140
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RECfANGULAR STANDARD WBGHT 1000 kg SUITABLE FOR STACKING

.' J---"-'
..-It--: 0:.. ! ~. .. ..

,-_ .. - .._j

.!. -

..f.-- .._-+-
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,CVUNDRICALSTANDARD WEIGHTS
SOO:kgand 1000 kg

Sl!JITABlE FORSTACKINGAND ROLUNG
Dimensions (mm) FOR 500 kg WEIGHT

[r = 10
R == 20]
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Cylindricalmeasures Conicalmeasures
Dipping type Pouting type .

SDCTlt SOiEDULE
SPEOfICAlIONS FOR MEASURES

[See Rule 12]
PART I - UQUID CAPACITY MEASURES

1. General
This Partdeals with two types of cylindrical liquid

measures, namely the dipping and the pouring types,
and one type of conical measures.
2. Denominations

The denominations of the different types of
measures shall be as under:

Cylindricalmeasures Conicalmeasures
Dipping type Pouring type
1litre
SOOml
200ml
lOOml

2litres
~ litre
SOOml
200ml

20 litres
10 litres
S litres
2litres

RIVETED
Y.lLDED.
SOlDERED
O~8rv.zED

I
I
i
i
I
I
I
j
I

!
i
!,
!
~
i
j
i
I•.._.~_. .__ •.._ ••__ •.:._.f

100
fluftml

1---- 0----1

DIPPING "TYPECYUNDRICAL MEASURES
(SCHEMATIC)
FIGURE-12

SOml
20ml

lOOml
SOml
20ml .

1 litre
SOOml
200ml
lOOml

3. Shapesand dimensions
(a) The shape and dimensions of cylindrical

measures (dipping and pouring types) shall
be as shown In Figures 12 and 13 and
Table 11.

TABLE 11
Nominal Dimensions of Cylindrical CapaCity Measures

Denominations D H 8 G

Max. Min. Min.

i,
i 100I
I ~ml!

.-~ i
i
1 IWETED
i 'I£1llED,
i SOU)ERED
j ORIIRAlfOI

/-G
j
I
I
i

~ 0 J

POURING "TYPECYUNDRICAL
MEASURES (SCHEMATIC)

FIGURE-13
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(b) The shape and dimensions of conical measures shall be as shown in Figure 14 and Table 12.
TABLE12

NOMINALDIMENSIONSOFCONICALCAPACITYMEASURES

Denomination A B C D E F G H' J K M
Min.

20 litres 97 388 288 208 194 390 1.00 35 86 29 30

10 litres 77 308 307 174 154 309 1.00 30 75 26 25

5litres 61 244 245 147 122 247 0.80 25 65 24 20

21itres 45 180 180 118 90 182 0.80 20 56 22 16

1 litre 36 143 143 95 72 145 0.63 20 45 18 16

500ml 28 114 113 74 56 115 0.63 15 35 14 12

200ml 21 B4 84 53 42 86 0.63 10 24 10 8

lOOml 17 66 67 41 34 69 0.63 10 18 7 8

Note 1. : All dimensions in millimetres.

Nl!te2:Tolerance on dimensions ± 10 per cent except in case of 10 litre and 20 litre measures for which
the tolerance shall be± 5 per cent.

4. Material

(a) Cylindricalmeasures-The body or cylindrical
measuresshall be manufactured Inone piece
from aluminium alloy sheets, brass sheets
or stainless steel sheets. The minimum
thickness of the sheets shall be as specified
In Table 11,

(b) Conical measures-The conical measures
shall be fabricated from galvanlsed steel
sheets, aluminium alloy sheets, copper
sheets, brass sheets, stainless steel sheets .
or tinplate. The minimum thickness of the
sheets shall be as specified in lab Ie 12,

(c) The handles for the measures shall be
fabricated from the same material as that
used for the body.

S. Manufacture and finish

(a) Cylindrical measures made of brass sheets
and copper sheetsshall be tinned or tin-plated
uniformly all over the inside as well as the
outside surfaces. Conical measures made
of brass sheets or copper sheets, shall be
well tinned or tin-plated uniformly all over
the insidewhen they are used for measuring
commodities like milk, edible oils and such
other food articles.

(b) The handles shall be of robust construction
and shall be well formed and shaped
generally as shown In Figure 12, 13 and
14. They shall be securely flxed to the
body by means of riveting, soldering or
brazing.

Note .I: CBpadty measures when used for
measuringmilk shall have the handle fixed bywelding,
soldering or other SUitable methods. Brazing so as
not to leave pockets in which dirt may accumulate.

Note 2:Dipping type of cylindrical measures
may also have handles substituted by two suitable
but diagonally opposite brackets affixed to the walls
of the measure by means of soldering, brazing or
weldIng so as to hold the measure properly by a
handle at right angles to the walls of the measures
. to facilitate Its use In hot and boiled milk trade.

(c) The measures shall be free from any
surface defects and indentations and shall
be smoothly finished at the top.

(d) Cylindrical measures shall be provided with
a well formed and proportioned spout to
facilitate pouring.

(e) Conical measures shall be provided with a
retaining lip to avoid spilling. The retaining
lip shall be provided with a plug of suitable

,..,...,.,.......".............,..1-""'" .., ._ .
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POURINGlYPE CONICALMEASURE(SOiEMATIC)
AGURE-14

material with a collar to receive the lead for
the Legal Metrology Officer's seal. A small
hole, about 5 mm in diameter shall be
provided at the bottom of the retaining lip to
indicate the level to which the measures shall
be filled and the hole shall be located on the
side at right angles to the handle. The
bottom of conical measures shall be suitably
reinforced.

(f) The measures shall be so designed that,
when they are tilted 120 degrees from the
vertical, they shall become completely empty_

(g) The finished measures shall have adequate
robustness for durability.

6. Permissible error
The maximum permissible errors shall be as

specified:

Denomination Verification In excessonly
Cylindrical Conical
measures measures

rri ni

Inspection
Cyflndrical . Ccmical
measures measures

Excess Defidency Excess
ml

Deficiency
ml

20 I 100

10 I 50
51 30
21 30 15
11 20 10

500 mt 15 B
200ml 8 4
100ml 5 3
50 ml 3
20 ml 2

474 ~fJlI_,.qo

Error same as ...
in verification

Error same as
in verification

50

15.
10
7.5
5
2.5
1.5
1

25
15
7.5
5
4
2
1.5
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7. Marking
(a) ;Every ,cvllndr.lcal measure shall have the

denomination and manufacturers name or
trade mark Indelibly stamped on it. In the "
case otconlcal measures, the denomination
and manufacturer'sname or trade-mark shall
beeither embossed on the body or Indelibly
marked on a name plate securely fixed to
the body.

(b) The denominations shall be Indicated with
the abbreviations 'I' and '~' for litre; and
'ml' and •~'to Indicate millilitre. "

Note:The abbreviation .~' or •firm,may be
Indicated in the regional script.

The size of numerals and letters Indicating
denominations on the measures shall be twice the
size of the letters Indicating the manufacturer's name
or trade mark.

8. Stamping

(a) CYlindricalCiJpacitymeasures:The Legal
: Metrology Officers seal shall be stamped

just above the indication of the denomination
of the capacity measure.

(b) Conical capacity measures: The Legal
"Metrology Officers seal shall be stamped
on the lead pellet provided for this purpose.

PARTD
DJSPENSINGMEASURES

1. General

This Part deals with two types of dispensing
measures made of glass or transparent plasttc
materials, used for dispensing purposes. Conical
dispensing measures of capadty 100 ml may also be
used in the sale of liquor.
2. Types and denominations

Dispensing measures shall be of the following
types and denomlnatlons:-

(a) Conicalmeasu~200 ml, 100 ml, SO ml,
20 ml, 10 ml and 5 rnl,

(b) Beakermeasurerl000 ml and 500 mi.
3. Materials

(a) GlassmeasurerThe measures shall be
made from clear and transparent glass.
They shall be well annealed; free from
stones, cracks and chippingsi and as free
as possible from blisters and other defects.

Lead glass shall not be used for the
measures.

(b) Transparent ptestk: measures-The
measures shall be made from a clear and
transparent plastic material, manufactured
from plasticised polyvinyl chloride or
copolymer, the major constituent of which
Is polyvinyl chloride. The plastic materials
used shall not contain any constituents
known to be injurious to health and likely to
be extracted by contact with liquids.

4. Definition of capacity

The capacity corresponding to any graduation
marks Is defined as the volume of water at 2PC,
expressed In millilitres, required to fill the measure to
that graduation mark at 21'C, the observer's eye being
level with the front graduation marks and the lowest
point of the water meniscus appearing to touch the
top edge of that mark.

5. Shape, constnlction, etc. of conicalmeasures

(a) Shape-The measures shall be conical as
shown in Figure 15A to 15G. The SO ml
measures shall be "either ~II or squat as
shown in Figure 15Cand 15D respectively.

(b) Constructiorr

(I) Each measure shall have a pouring
lip. The form of the lip shall be such
that, when the measure is filled with
water to the highest graduation mark,
the contents may be poured from the
lip in a stream falling clear of the
outside ot the measure.

(II) Each measure shall have a base on
which it shall stand vertically without
rocking when placed on a horizontal
surface. The size ot the base shall
be such that the measure, when
empty, shall not fall when placed on
a plane inclined at 15° to the
horizontal. The bottom of the
measuring space shall be uniformly
rounded and shall merge smoothly
Into the sides of the measure.

(III) The wall thickness of the measures
shall be sufficient to ensure sturdy
construction and shall not show any
local departures from uniformity.

(Iv) The external surface of the measure
shall be a cone having an Included
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angle of not less than 13° and not
more than 14°.

(v) The overall volume of the measure
shallbe suchthat when It Is finedwith
water to the highest graduation mark
and a volume of water equal to half
its nominal capacity Is.added to it,
there shaII be no overflow. But, the
addition of a further quantity of water
equal to quarter the nominal capadty
shall result in water overflowing from
the pouring lip.

(c) GradUilUons- .
(I) The conical measures shall be

graduated in accordance with Table
13.

(iI) With the pouringdip ofmeasure fadng
to the right, the front graduation
marks shall be placed at right angles
to and on the right hand side of a
vertical line extending from above to
the top graduation mark to near the
base of the measure and below the

bottom graduation mark.
(iii) The graduatipnmariesshallbemarked

as shown in Figure 15A to 15G. The
marks shall be engraved or etched
.and they shall be of a uniform
.thickness not exceeding 0.3 mm.,
provided that they may taper slightly
towards the ends. The graduation
marks shaJllieIn planes perpendicular
to the axis of the measure and shall
be horizontal when the measure is
standing on a horizontal surface.

(iv) Each graduation number shall be
etched or engraved close to the end
of the graduation mark to which it
relates and In such a manner that It
would be bisected by a prolongation
of that graduation mark.

(v) The numberedgraduationmarksshall
have the minimum length specified In
Col. 70fTabie 13. The unnumbered
graduation marks shall be at least
two-thlrd the length of the numbered
graduation marks and dearly shorter
than the numbered marks.

TABLE13
Details of Conical Measures

Denomination Graduated Numbered Back Lowest
At At Unes Graduation

At mark

Helghtot
lowest

graduation
Mark above
bottom of
measuring

space

Minimum
length of'
marl<

1 2 3 4 5
ml ml ml ml ml
200 50, 100, 120, 50, 100, 120, 50,100, 50

140,160, 140, 160, lBO, 200
180,200 200

100 Every 10 ml 10, 20, 40, 60, 20, 60, 10
from 10 to 80,100 100
100ml

50 (Tall) Every 10ml . 10,30,50 30,50 10
from 10 to

SOml
50 (Squat) Every 10 ml 10,30,50 30,50 10

from 10 to
5Cml

20 Every 5 ml 5, 10,20 10,20 5
from 5 to
20ml

10 Everyml 2,4,6, S, 10 2,6, 10 2
from 2 to
10ml

5 Everyml 1,3, S 3,5 1
from 1 to

5ml

6 7
an an

6.S~.S 2.0

3.0±0.S 1.75

4.0±O.5 1.5

2.0~.5 1.5

2.5:t:0.5 1.25

2.5:1:0.5 1.0

2.5:t:0.5 0.75

In
diaC

ode



360 THE~Gi\ZE1T:E OF INDIA: EXTRAORDINARY [PARTI1-SEC. 3(i)]

(vi) The'he,ight of.the lowest',graduation
mark-above:the·lowest1point of the

FIGURE-15A
2000ml

FI~15B
lOO;ml

~~

'-'t
.,..

RGURE-1SF RGURE-1SG
10ml 5 ml

Note:The permissible errors, apart from those
of the SOml squat measure, apply tograduation marks
corresponding to the capacities stated, irrespective of
the nominal capacity of the conicalmeasureconcerned.
6. Shape construction, etc. of beaker measures

(a) ShiJpe-The measure shall be in the form
shown in Figure 16A and 16B.

(b) Construction-
(i) Eachmeasure shall be provided with

a pouring lip. The form of the lip shall
be such that, when the measure Is
'filled with water to the highest
graduation marks, the contents may
be poured from the Up In a stream
falling clear of the outside of the
measure.

(ii) Eachmeasure shall be provided with
a baseon which Itshallstand vertically
without rocking when placed on a
horizontal surface. The size of the
base shall be such that the measure,
when empty, shall not fall when,
placed on a plane inclined at 150 to
the horizontal. The bottom of the
measuring space shall be uniformly
rounded and shall merge smoothly
into the sides of the measure.

(iii) The overall volume of the measure
shall be such that when the measure
is filled with water to the highest
graduation mark and a volume of

FIGURE-lSC
SOml
(Tall)

(d) ,Permissible errors-The maximum
permlssibJe errors on verification or on
inspection shall be as specified below (in
ml) :

Opacitycones- Measuresexcept 50 ml (SQuat)
ponding to 50 ml (Squat) measures
graduation mark

(1) (2) (J)

200, 180, 160 ± 3.0

140, 120, 100 ± 2.0

90, 80, 70, 60 ± 1.5

50,40

30

20

15

± 1.0

±0.8

± 0.6

±O.S

± 0.4

±0.3

± 0.25

±O.20

±0.16

±0.12

+ 0.08

10,9

8,7,6

5

4

3

2

1

± 1.00

± 1.00

± 0.80

±O.6

fIGURE-15E
20ml

'II
,
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water equal to quarter the
denomination volume is added to it,
the water shall not overflow.

(c) Graduatlons-

(i) The graduatiOnmarks shall bemarked
as shown in Figures 16A and 168 and
Table 14. The marks shall be etched
or engraved and shall be of a uniform
thickness not exceeding 0.3 mm,
provided that they may taper slightly
towards the ends. The graduation
marks shall lie in places perpendicular
to the axis of the 'measures and shall
be horizontal when the measure is
standing on a horizontal surface.

(iI) Each graduation numbered shall be
etched or engraved close to the end
of the graduation mark to which it
relates arid in such a manner that it

1000 ml

would be bisected by a prolongation
of that grad~atlon mark.

(Iii) The distance between the highest and
the lowest graduation marks and the
height of the lowest graduation mark
above the Inside of the base of the
measuresha6 be Inac:x:oroancEwith CoIs.
(3) and'(4) resped:IYeIy ofTable 14.

(d) ,Permissibfe etrol"-The maximum permissible
errors on verificatiOf')or on Inspectionshallbe± 7
ml for 1000 ml measuresand ± 5 ml for 500 ml
measure.

'7. Marking
Each measure Shall have permanently and legibly

engraved or etched its denomination in Indo-Arabic
numerals, the abbreviations 'ml' and 'm' being used to
indicate mllliHtres. The manufacturer's name or trade
mark shall be marked on the underside of the base of
each measure.

Note : The abbreviation '1tmt' may be indicated in
~egional script.

SOO ml
BEAKERMEASURES OFMETRIC SERIES
FIGURE-16A FIGURE-16B
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TABLE 14
:GRADUATION,AND DIMENSIONS OF BEAKER MEASURES

'Deno­
mination

Diameter of
top

Overall
height

'Graduation
-at

.Distance

.between

./owest&
.highest

. graduation
marks

Heightof
lowest

graduation
mark above
bottom of
meiJsuring
surface

Min.
Diameter of

base

1000 12 9 23
(1)ml

500

((2) (J)cm (4)cm
4±1

3±0.5

(*S)cm (*6)cm (7)
200to]OOO:m1
·at·each100
;nil;numbered
'back ltnes.et
:200,·600 and
1000.ml
:100to SOOrnI
at each SOml;
"umbered at
each 100ml;
unnumbered
back lines at
100, 300 and
500

n±l

9.±O.S 10 188

* Theseare only recommendatory

8. Stamping
The LegalMetrologyOfficers seal shall be affixed

after each verification just above the uppermost
graduationmarks.

PARTIII- UQUOR MEASURES

1. General

This Part deals with the requirements for liquor
measuresof two types.

2. Types

liquor measures shall be of the following two
types;-

(i) Hand operated, and

(ii) AutomatiC.

3. Denominations

Thedenominationsof the typesof liquor measures
shallbe as given below:-

Handoperated: 100 ml, 60 ml and 30 mi.

Automatic : 20 ml.

4. Material

The body of the liquor measuresshall be made
from glassor brasssheet or.stainlesssteel sheet. The

minimumthicknessof the sheetfor liquormeasuresshali
be 1.2 mm.
5. Shapes and dimensions

The shapes and nominal dimensions of hand
operatedliquor measuresandautomaticliquormeasures
shall be as given in Figure 17, 18 and 19 respectively.
6. Manufacture

(a) liquor measuresmadeof brasssheetshallbe
well tinned or silver-plateduniformly all over
the Insideas well as the outside surface.

(b) Hand operated liquor measuresshall be well
formed. Measuresof 60 ml and30 ml capacity
may be joined together with a commonstem
by brazing.

(c) The measuresshall be free from any surface
defectsand indentationsandshallbe smoothly
finished.

(d) Automatic liquor measuresshallbe capableof
delivering 30 ml of liquor when tilted at an
angle of 120 from the vertical.

(e) Hand operated liquor measuresshall have a
knurled edge_

7. Permissible error
The maximumpermissibleerrors shall be as given

. below;-

Denomln6tion Permissible error
100 ml
60 ml
30 ml

±3ml
±2ml
±lml

54' e If,n-z-n; ·sxt-·...._·dT7'j··r-.....q. '-3.....n-'- -r"
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~ 100ml

~
\,
\ !

,) r....
.' "'.4....... ...,._._._._~

I,
, i
\ i
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~::...-.-.-.-~~~...

i,,
.J \.
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SHAPEAND NOMINAL DIMENSIONS OF COMBINED UQUOR MEASURES
100 mi, 60 mr and 30 ml capacity

FIGURE-17

I I

f+--40",~
-.--....

~ml·
38

so

ft-- 48 .---ti
SHAPEANDNOMINALDlMENSlONS
OF OOMBINED UQUORMEASURE

60ml and 30ml capadty
FIGURE-18

t3
SHAPE AND NOMINAL. DIMENSIONS
OFAUTOMAnCUQUORMEASURE

FIGURE-19

_ __ _.1.__ _
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8. Markings
(a) Every liquor measure shall have the denomination

and manufacturer's name or trade mark
legibly and indelibly marked on it.

(b) The denomination shall consist of international
form ·of Indian numerals and the
abbreviations 'ml' and 'ilrel' to Indicate
millilitres. The size of numerals shall be
twice the size .of the letters indicating the
manufacturer's name or trademark.

Note :Theabbreviation 1M'may be indicated
in the regional seipt.
9. stamping

Legal Metrology Officer's seal shall be affixed
after every verification just below the indication of the
denomination mark.

PARTIV- LENGTHMEASURES
(NON-FlEXIBlE)

1. General
This Part deals with the non-flexible type of

length measures made or manufactured from metal
or wood.
2. Denominations

The denominations of the length measures shall
be as follows :-

Metallic measures
1m

O.5m

Wooden measures
2m
1m

O.5m
3. Material, shape, etc. of metallic measures

(a) Material-The measuresshall bemade from
.mild steel, brass or stainless steel.

(b) Shape and dimensions-The shape and
dimensions of the measures shall be as is
shown in Figure 20.

(c) Graduat/onr- The graduation marks shall be
made at every centimetre or at every

centimetre for the first ten centimetres and
thereafter at every five centimetres. The
graduation marks at every ten centimetres
shall be numbered. The marks at the
centimetre divisionsshallextend over halfthe
breadth and those at five centimetre divisions
over full breadth of the measures. A cross
mark shall be provided at 25an in the case
of 0.5m measureand at 25, 50 and 75on in
the case of 1m measure (See Figure 20).
The graduations shall be only on one side ri
the measure.

(d) Permissible error-«The error on the length
between any two consecutive five
centimetre graduation marks shall not
exceed±0.25mm and further the error from
the beginning of the measure to any
graduation mark shall not exceed 1.0 mm
for 1metre bar and 0.5 mm for half metre
bars provided that the errors on the full
length of the measures shall not exceed the
following limits:

DenomInation VerificatiOn Inspection
Excess Defidency Excess Deficiency

1m 1.0 mm 0.5 mm 1.0 mm 1.0mm
0.5 m 0.5 m 0.25 mm 0.5 mm 0.5 mm
(e) Provision for stampin;j- The measuresshall

be provided with a copper rivet near each
end (see Figure 20) firmly fixed in a hole,
countersunk on both sides, for the Legal
Metrology Officer's stamp. An arrow head
shall be marked at eachend of the measure
to provide the points for checking the length.

4. Material, shape, etc. of wooden measures
(a) Materialfr The measure shall be made from

well seasoned timber of anyone of the
following species :-

(a) Teak (Tectona grandis Linn. f)
(b) Roseweed (Delbergia LatifoliaRoxb)
(c) Shisham (Dalbergia sissooRoxb)

..ft,:,.
13s1mm I

SECTIONAL ENLARGED VIEW OF RIVET ENLARGED VIEWOF REVERSE SiDE
MErALLlC LENGTH MEASURE

FIGURE-20

---- --
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(d) Haldu (Adhina cordifolia Hoock. f)
(e) Bljasal (Pterocarpus marsupium

Roxb)
(f) Boxwood (Bfaxuxsempervirens)

. (9) Beech (Fc1guss}1Yatica)
(b) Shape and dimensions- The shape and

dimensions of the measures shall be as
shown in Figure 21.

I
iiI ·1111\ ~I\
50 ,

Channel shaped 21 SWG Brw Stri~

Section21Enlqed ~lew

S,OtO.Smm

\f!tl 2melrC5 xvz

View of RevietseSide
WOODEN MEASURE

FIGURE-21

(c) Graduations-The graduation marks shall be
made at every centimetre for the first ten
centimetres and thereafter at every five
centimetres. The graduation marks at every
ten centimetres shall be nlJ'Tlbered, Themar1<s
at the centimetre divisions shall extend over
half the breadth and thoseat the five centirretre
divisionover the full breadth of the measures.
A cross mark shall be provided at erery 25
an, excluding the one metre and two metre
graduations. (See Figure 21) Last and first
marks shall coincidewith the end faces.

The graduation shall be on one side of the
measures only. .

(d) Permissible error-The error on the length
between any two consecutive five
centimetre graduation marks shall not
exceed±1mm, and further the error from
the beginning of the measures to any
graduation marks shall not exceed 2 mm,
for 2metre bar, 1mm for 1metre bar and
0.5 mm for half metre bar provided that the
errors on the full length of the measure shall
not exceed the following limits :

Denomination Verification InspectiOn
Excess Deficiency Excess Deficiency

2m 4mm 2mm 4mm 4mm
1m 2mm 1mm 2mm 2mm

O.5mm Imm O.Smm lmm i mrn

(e) Provisionforstamping-Each measure shall
be provided at each end with a metal tip not
lessthan 1em inwidth, securely rlvetedwith
two rivets at each end, as shown in Figure
21 for receiving the LegalMetrology Officer's
stamp. The width of the tips shall be
included in the total length of the measure.

474 ~ 6}11- ~.2

S. Manufacture and finish

(a) The measure shall be evenly finished and
shall be reasonably straight.

(b) In the case of metallic measures, the
graduation marks and the cross marks shall
be legible and deep enough to ensure

. ~.____:~~.:..=__:-_=_L::==-=_=====:::::====================__
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Indelibility over a reasonably long period of
use, butnot so deep as to make the
measures liable to be easily bent. In the
case of wooden. measures, the markings
shall be finished neatly, sharply and legibly,
in a colour contrasting with the wood finish.
They shall 'be visible from a distance and
shall remain Indelible over a reasonably long
periodof use.

6. Marking
(a) .The denomination shall be stamped on the

ungraduated side of the measure at about
one-third of the total length from the
beginning of the measure and the
manufacturer's name or trade mark at a
similar distance from the end of the
measure. In the case of wooden measures,
the markings shall be finished in the same
manner as the graduations.

(b) In Indicating the denominatIOnsthe numerals
shall be preceded by the word '~' and
followed by metre, The size of numerals
and letters, indicating denominations of the'
measures shall be twice the size of the
letters indicating the manufacturer's name
or trade mark.

(c) The end of the measure shall be marked on
the graduated side with the International
form of Indian numeral Indicating the
denomination, precededand folloWedby the
letters '+it' and 'm'.

Note:Theword and abbreviation'~' or'1ft'
may be indicated In the regional script.

PARTY- FOLDING SCALES
1. General

This Part deals with wooden folding sca·les.
2. Denominations .

The denominations of folding scales shall be 1
m and 0.5 m.
3. Materials

(a) The scales shall be made from strips or
sheets of wood. They shall be reasonably
uniform, Inwidth and thickness throughout
the entire length.

(b) The scales shall be made of anyone of the
following species of timbers:-

(I) Boxwood(Buxus sempeNirens)
(Ii) Gardenia (Gardenia sp)
(III) Parrotla (Parrotia jucquemontiana)

(Randla dumetorom)
(iv) Dudhl (Wrightia sp)
(v) Bamboo.
(vi) HaJdu(Adina cordifol/a Hoock f.)

(vii) Kalam (Mitragyna paN/folia korth)
(vIII) Kuthan (Hymenodictyon excelsum

wall)
(lx) Gamri (Gmelina abrorea linn)

(c) The timber shall be thoroughly seasonedand
radially sawn. The moisture content of the
timber shall be between 8 and 12per cent.

The timber shall be free from knots, cracks,sapwood,
snakes and other visible defects such as
decay, insect attack, etc. and shall be fairly
stralght-gralned.

4. Manufacture
(a) General- The scales shall be reasonably

straight and flat, the edges parallel to each
other and the ends reasonably square.

(b) No point on any of the edges shall be more
than 0.5 mm distant from the straight line
connecting its extremities. No point on the
surface of a scale shall be more than
0.5 mm distant from the planeof the surface.

(c) The scalesshall consist of four pieces hinged
together and it shall be an end measuring
scale. (First and last graduation shall be the
end face). The joints shall work smoothly
without undue play and shall be sufficiently
free from the folds to be opened and closed

. without strain. The brass caps shall be
Closely fitted and strongly secured to the
blades. They shall be made flush with the
sides of the scales.

(d) A protective layer of suitable lacquer or
varnish or any other suitable material shall
be provided.

5. Dimensions
The principal dlmenslons of the scaleblanks shall

be as follows :- .
Length of graduated Widthmax.
pan (m) (mm)

Min. Th;clcness
(mm) . (mm)

~.~_•• - 1-.- •
_1:.( _

0.5
1

14.5
19.0

4±1
5+1

15.0
20.0

6. Graduations
(a) Graduation marks shall be made at every

millimetre with a longer line at every 5mm
and centimetre. The length of the graduation
lines shall be as follows:-

em marks 6 mm
5 mm marks 4 mm
1mm marks 2.5 mm

(b) The lines shall be fine and clear, of uniform
depth and thickness, and perpendicular to
the edges. The thickness of lines shall be
not more than 0.2 mm for stamped scales
and 0.1 mm for engine divided scales. The
lines shall be of sufficient depth to be legible
and Indelible.

__ i .. _
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(c) The lines shall be fill~ in black and natural
background or with a suitable colour which
shall contrast with thecolour of the base to .
ensure legibility.

(d) Every· centimetre shall be numbered in
international form of Indian numerals. The
height of the figures shall be between 2.0
and 2.5 mm.

7. Permissible error
The cumulative error for the entire graduated

part shall nit exceed ± 0.50 mm. Further, over any
10 cm length scale, the error shall not exceed ± 0.2
mm.
S. Marking

(a) The denomination shall be stamped on the
ungraduated side of the measure at a distance about
one-third of the total length from the beginning of the
measure. The manufacturer's name or trade mark
shall be indicated Indelibly at the same distance from
the other end of the measure. The markings shall be
finished in the same manner as the graduatIons.

(b) In indicating the denominations the numerals
shall be preceded by the word ".qm" and
followed by 'metre'.

Note :The word "~" may be Indicated In the
regional script.
9. Stamping

The LegalMetrology Officer's seal shallbe affixed
either on the metal strip at the ends or the central
·hingeas may be convenient. _
PARTVI-FABRlC OR PlASTIC TAPEMEASURE

1.General
(a) This Part deals with fabric or plastic tape

measures, which are used for
measurements, where the useof rigid length
measures Is not convenient or practicable.

(b) Tape measures of 0.5 m to 5 m, made of
materials specified in clause 4(b), are
intended to be used for measurements
required In the tailoring trade, anatomical
measurements or householdmeasurements.
lC!pe measures of 5 m and above made of
materials specified In clause 4(c) are
intended to be used for measurements of
buildings, roads, timber and timber products
and for other similar measurements but not
for measurements of land, storage tanks,
fermentation vats and other similar
measurements.

2. Classesof accuracy
Fabric or plastic tape measure shall be divided

into three classes of accuracy, namely, Oass I, Class
II and ClassIII, In accordance with their accuracy.
3. Nominal lengths

Fabrlc:sor plastic tape measures shall be made
in nominal lengths of 0.5 m, 1 m, 1.5 m, 2 m, 3 m,
4 m, 5 m or multiples of 5 metres, provided that the
maximum nominal length shall not exceed 100metres.

NDte :The nominal length of a fabric or plastic
tape measure is the distance at the reference
.temperature of 200e t;>etweenthe initial and terminal
graduation lines, when the tape measure is stretched,
in the wet or dry condition, and without friction on a
horizontal plane surface, under an extension of 20
newtons. The length so measured shall be equal,
within the limits of maximum permissible errors, to
the nominal length of the tape measure.
4. Material

(a) The materials used shall be adequately
strong, stable and resistant to atmospheric
conditions under the normal conditions of
use and shall comply with the following
requirements :-

(I) When ordinarily used at temperatures
between ± aoc of the reference
temperature, the variation in length
of the tape measure shall not exceed
the maximum permissible error.

(II) When usedwith a changeof ± 10 per
cent in the tension, the variation in
length of the tape measure shall not
exceed the maximum permissible
error.

(b) Tapemeasures of nomina/length O.Smto
5m:

(I) The tape measuremay bemade from
a suitable fabric or plastic material.

(II) The fabric shall be coated with
suitable paints, enamels or other
suitable coating so as to give the tape
measure a good finish. All coatings
shall be non-cracking and water
resistant

(c) Tape measure of nomina/length above
Sm:

(i) If made from fabrics, the fabric may
be reinforced length-wise with·rust­
proof and rigid wires of metal or other
equivalent material.

.:_.

_ J. ---
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(Ii) If'made -frem ·plastic materials, the
tape measure shall be reinforced
length,wise ,by .means of rust-proof
and rigid wires of metal or glass fiber.

(Iii) If made from any other material, the
tape measure shall satisfy the
conditions specified in clause 4(a).

5. Manufacture
(a) General:

(I) lape measures shall be well-made,
-robust and carefully finished.

(ii) 'The cross-section of the tape
,measuresshall have suchdimensions
and shape that, under normal
conditions of use it allows the tape
measure to have the accuracy
specified for Its class.

(iii) Tapemeasures shall be so made that
when they are stretched over a plane
surface their edges are practically
straight and parallel.

(iv) The rings, winding, devices or other
devicesshall be attached to the tape
in such a manner that they do not
cause any inaccuracy or permanent
deformation in the tape.

(b) 7iJpemeasures of nomina/length O.5mto
5m:

(i) Tape measures of nominal length
O.Smto 5m shall have a width of not
lessthan 5mm and not more than 25
.rnm.

(ii) If not wound on a spool or In a case,
both the ends of the tape measure
shall be reinforced with plastic or
metal strips, of the samewidth as the
tape measure, over a length of not
less than 10mm or more than
100mm.

(ill) If wound on a spool or In a case, the
tape measure shall have a metal ring
or other device securely attached to
the outer end of the tape measure.
A device, retraction or wInding of the
tape shall be provided.

(c) 7iJpemeasureof nominal length above5m ;
(I) The tape measuresshall havea width

of not less than 10 mm and a
thickness between 0.3 and 0.6 mm.

(II) A metal ring shall be securely
attached to the outer end of eachtape

measure. The ring shall be securely
fastened to the tape' measure by a
metal strip of the same width as the
tape.

(iii) The outer end of the tape measure
shall be reinforced over a length of
not less than 100 mm by a strip of
leather or other suitable material of
the samewidth as the tape measure.
The strip shall pass round the inner
end of the ring and under the metal
strip.
Note : this strip, besidesserving as
a protective device shall also be
utilised for affixing the stamp of
Verification.

(iv) The tape measure shall be rolled into
a suitable container or wound on a
winding devicemadeof metal, plastic,
leather or other suitable material.

6. Graduiltlons
(a) Generalrequirements:

(i) Graduation lines shall be clear,
uniform, indelible and so made as to
ensure easy and unambiguous
reading.

(II) The value of the graduations shall
bedthe foon 1x 10"',2x 1<1'or 5x 10"',
the exponent "n" being positive or
negative whole number or zero. The
valueof the graduation, however, shall
not exceed :
1 em, on measuresof nominal length
less than or equal to 2m,
10em,on measuresof nominallength
more than 2 m, but less than 10 rn,
20em,on measuresof nominallength
more than 10 rn, but lessthan SOm,
50em,on measuresof nominal length
equal to or more than 50 m.

(III) Graduation lines shall be reasonably
straight, perpendicular to the axis of
the tape measures and of uniform
thickness throughout the length.

(Iv) Graduations lines shall be so made
that they form a clear and distinct
scale and their thickness does not
cause any inaccuracyof reading.

(b) Iepe measures of nomina/length 0.5 m to
Sm:

(I) The zero graduation line may be
located at the outer end of the ring or

In
diaC

ode



[oqJ1l I1-~ 3(i)] 369

other device or may commence on
the tape itself at a length equal to or
greater than 50 mm from the outer
end of the ring or other device.

(ii) The tape measuresmaybe graduated
throughout at every millimetre or
everySmm.

... (iii) The graduation linesat every 10mm
shall be marked in suchamanner that
there ls- no confusion between the
10 mm lines and the millimetre or
5 mm lines.

(iv) The tape measuresmay be graduated
on one side or both the sides. If the
tape Is graduated on one side, the
manufacturer's name, trade mark,
advertisement or other similarmatter
may be printed on the ungraduated
side of the tape measure.

(c) Tape meesore« of nominal length above
Sm:

(i) The zero graduation line may be
located at the outer end of the metal
ring or on the tape itself, at a length
equal to or greater than 100mm from
the outer end of the ring.

(ii) The tape measure may be graduated
at every millimetre, every 5millimetre
or every 10 millim~tre.

(iii) The graduation linesat every 10mm
shall bemarked in suchamanner that
there is no confusion between the
10 mm graduation Hnes and the
millimetre or 5 mm graduatiOn line.

(iv) The graduation lines at every 10 m
shall havea length approximately half
the width of the tape.

(v) Every graduation line at 50 mm shall
have the same length as the
graduation line at 10 mm but may
have an arrow at Its end. This
requirement shall not apply to tape
measures graduated at every
millimetre.

(vi) The zero grad'uatlon line, the
graduation lines at every 100
mllilmetres and at every metre shall
have a length equal to the width of
the tape.

7. Numbering
(a) General reourements :

(i) The numerals shall be indicated

clearly, uniformly and indelibly and
shall be easily and unambiguously
legible.

(ii) The places,dimensions,shape,colour
and contrast of the numerals shall be
suitable for the scaleand graduation
lines to which they relate.

(Ill) The numeralsshall bemartcedparallel
to or perpendicular to the axis of the
tape measure depending upon the
intended manner of use of the
measure.

(b) On tape measures of nominal length O.Sm
to5m:

(I) Every graduation line at 10mm shall
be marked with the complete number
of centimetre.
Explanation :Thegraduation number
marked may be, for example 122and
notzz after completion of onemetre.

(iI) The height of the numerals shall not
exceed two-thirds the width of the
tape measures.

(c) On tape measures of nominal length above
Sm:

.t:.~ (i) The graduation lines at every 100mm
and at every metre shall be
numbered. The numerals shall have
a height of not more than two-thirds
of the width of the tape.

(II) the metre graduations shall be
accompanied by the symbol 'm' and,
i(required, 'tit·

Note : The abbreviation '-;it' may be indicated In
the regional script.

(iii) After the graduation lineat onemetre,
every graduation lineat 100mm may
bemarked with an additiOnalnumeral
indicating the completed number of
metres. This numerals, jf provided,
may be located just above, below or
in line with the numeral of the
100mm graduation line. The height
of the numeral may beapproximately
half the height of the numerals
indicating 100mm.

8. M6x1mumpennlssible em»:
(I) On verification, under the conditions

specified in clause 2, the error on the length

_J......
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between'the axis o(any ~ graduation;lines
shall not.exeeed : .'. ',,.,. ', .. '
for Class.! .:±'(O;1-.+~O;lL) mm;
for ClassJI ±,(O;3·:+:0.21.:.}mm;and
for ClassIII±' (0:6 :+,OAl;).mm;'
Where~L;ls7the'lerigth 'between the two
graduation lines .concerned, expressed in
me~ir.ounded,off.tothe'next:higher whole
number,ofmetres.

(ii) The maximum iperrnlsslble error on tape
. rneasures.ontlnspectlon shall be twice that
specified Jor werification, the methods of
verification, remaining .unchanged.

(iii) Tape measure of nominet length 0.5 m to
5m sh,m'belongto accuracy Oass II or Oass
m.

(IV) Tape measures of nominal length above
5m shall belong to accuracy Class I, Class
II or ClassHI. .

9. Markings
,(a) 7ilpemeasures of nominal length 0.5 m to

Sm: .
The tape measures and the case or container, if

provided shall be marked at a suitable place with the
following markings:

(i) nominal length in metres.
(il) manufacturer's name or trade mark

or both.
(iii) class of accuracy IT or III In an oval.
(Iv) an Indication of the location of zero

on the scale. . ,
(v) model approval number Issuedby the
. .Central Governrnent..

(b) Tape measure of nomina/length above
Sm:

.The tape measure and.the case or container or
other device, where provided shall be marked near
the zero graduation line and on the container, caseor
other device with the following markings :-

(I) nominal length in metres.
(ii) manufacturer's name or trade mark

or both .:
(iii) class of accuracy : I, II or III in an

oval.
(Iv) an indication of. the location of zero

on the scale.. ' ' ." ~.
(v) model approval number Issuedby the

Central Government.
(c) The inscription sh~I!,be ~Iearly,visible and

legible. '~":~~:,;.. .

(d) Advertising inscriptions, If made, shall be
carried out of such a manner that they did
not Intrude in any way with the use of the
tape measure ..

10. Sealing
The stamp of verification shall be affixed on the

metal, plastiC, leather or other strip provided at the
beglnnlng'ofthe tape measure.

PART VII-sTEEL TAPE MEASURES
1. Genel1ll

This Part deals with steel tape measures which
are used for measurements where the use of rigid
length measures is not convenient or practicable. .
2. Classesof accuracy

Steel tape measures shall be divided into three
classes, namely, Class I, Class II and Class III, In
accordance with their accuracy.
3. Nomlnallengths

The tape measures shall be made in nominal
lengths of 0.5 m, 1 m, 1.5 m, 2 m, 3 m, 4 m, 5 m or
multiples of 5m, provided that the maximum nominal
length not exceed 200m.

Note : The nominal length 'of a steel tape
measure Is the distance at the reference temperature
of ± 200c, between the initial and terminal graduation
lines, when the tape measure is stretched, without
friction, on a horizontal plane surface, under a tension
of 50 newtons. The length so measured shallbe equal,
within the limits of maximum permissible errors, to
the nominal length of the tape measures.
4. MaterIals

(a) The materials used shall be adequately
strong, stable and resistant to environmental
Influences under normal conditions of use
and shall comply with the following
requirements :

(I) when ordinarily used at temperatures
between ± lOoC of the reference
temperature, variation in length of the
tape measure shall not exceed the
maximum permissible error;

(iI) when used with a change of ± 10%
in the tensions, the variation in length
of the tape measure shall not exceed
the maximum permissible error.

(b) The tape measure shall be made from steel
or stainless steel.

5. Manufacture
(a) Tape measures shall be well made, robust

and carefully finished. (See Rgure 22 to 26).
(b) The crosssection of the tape measures shall
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have such dimensions and shape that, under
normal conditions of use, It allows the ta pe
measures to have.the accuracy specified for
its class.
Note: It Is recommended for guidance of
manufacturer and users that tape measure
may have a width of not less than 5mm and
a maximum thickness of 0.4 mm.

(c) The steel tape measure shall be so made
that when It Isstretched on a plane surface,
the edges are practically straight and parallel.

(d) At the zero end, tape measures shall be
provided, with a ring or other device for
facilitating withdrawal. The ring or other
device, when provided, shall be fastened to
the tape measure by a metal strip of the
same width as the tape.

(e) The tape measures shall be capable of being
wound Into suitable container or other
winding device of robust construction and
made of metal, plastic, leather or other
suitable material.

(f) The winding devices shall be so designed
that they do not cause any Inaccuracy or
permanent deformation in the tape.

(9) The edges of tape measures shall be slightly
rounded.

(h) The tape measure shall be provided with
rust proof coating and shell be free from
burrs.

6. Graduations
(a) Generalrequirements

(i) Graduation lines shall be clear,
uniform, indelible and so made as to
ensure easy and unambiguous
reading.

(Ii) The value of the graduations shall be
of the form 1 x 10", 2 x 10" or 5 x lD"
metre where the exponent 'n' being
a positive or negative whole number
or zero.
The value of the graduations,
however, shall not exceed :
1em, on measures of nomInal length
less than or equal to 2 m,
10em, on measuresof nomInal length
more than 2 m but less than 10 m, .
20 em, on measuresof nominal length
more than 10 m, but less than 50 m,
50em, on measuresof nominal length
equal to or more than 50 m.

(iii) Graduation lines shall be reasonably
straight, perpendicular to the axis of

the tape measure, and of uniform
thickness th~ughout their length.

(iv) Graduation lines shallbe somade that
they form a clear and distinct scale
and that their thickness does not cause
any inaccuracy of reading.

(b) Tape measures above 5 m to 200 m shall
be graduated only on one side. Tape
measures of O.S m to 5m may be graduated
on both sides (Only metric scale).

(c) The graduated lines, numbers and other
markings shall be either in relief, engraved,
typographically printed or made in any other
suitable manner.

(d) The zero of the scale may be located at the
outer or inner edge of the ring or other
device, or may also be located on the tape
measure Itself, at a length equal to or greater
than:

(I) 50 mm from the outer end of the ring
or other device, in the case of tape
measures of nominal length 0.5 m to
5m; and

(Ii) 100 mm from the outer end of the
ring or other device,. in the case of
tape measures of nominal lengths
above 5 m.

: '1 (e) Tape measure of denominations O.Smto Sm
may be graduated throughout at every
millimetre, every 5 millimetre or every 10
mIllimetre.

(i) The graduation lines at every 10mm
shanbe marked In sucha manner that
there is no confusion between the 100
mm graduation lines and the
millimetre or 5 mm graduation lines.

(II) In the case of tape measures
graduated at every 5 mm or 10mm,
not less than the first 100 mm shall
be subdivided into millimetre.

(f) In the case of tape measures of nominal
length above 5 m, every graduation line at
SO mm shall have the same length as the
graduation line at 10 mm but may have an
arrow at its end. This requirement shall not
apply to tape measures graduated at every
millimetre.

(g) The thickness of the graduation tines shall
not exceed the following limits :
O.4t mm in the case of Class I and Class II
tape measures, and O.Smm in the case of
Oass III tape measures.

(h) In the case of tape measures of nomInal
length 0.5 m to' 5 m, the graduation lines
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FlGURE-22
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may have a length between one::fourth and
full width of the tape, depending upon
convenience. In the case oftape measures
of nominal length above 5 m, the jength of
the graduatlon·lines mayibe'as·follows :-

(i) for millimetre graduation lines, about
. one-third of the width of the tape;

(ii) for 5 millimetre graduation lines,
;about half the width of the tape;

(iii) ':for :.10:mllllmetre graduation lines,
,abouttwo-thirds thewidth of the tape;
.end

(iv) ifor l00minimetre graduation lines and
,for metre graduation lines as well as
,mr the zero graduation lines, equal
:tD the width of the tape.

7. Numbering

(a) General requirements "

(I) The numerals shall be Indicated
clearly, uniformly and Indelibly and
shall be easily and unambiguously
legible.

(ii) The places,dimensions, shape,colour
and contrast of the numerals shall be
suitable for the scale and graduation
lines to which they relate.

(iii) The numerals shall bemarked parallel
to or perpendicular to the axis of the
tape measure depending upon the
Intended manner of use of the
measure.

(b) The following graduation lines shall be
numbered :

10mm, for tape measure of nominal length
0.5 to 5 m, 100 mm for tape measure of
nominal length exceeding 5 m.

(c) The metre graduation lines shall be
numbered and accompanied by the symbol
'm' and If required' '-;jt' I

Note: The abbreviation "-;fi" may be
indicated In the regional script.

(d) In the case of the tape measure of nominal
length of 0.5 m to 5 m, the height of the
numerals shall be such as would facilitate
the reading of the measurement without
ambiguity.

, (e) In the case of tape measures of nominal
length 5m and above, after the graduation
line at one metre, every graduation line at
100 mm may bemarked with an additional
numeral indicating the completed number
of metres. This numeral, if provlded,may
be located just above or in line with the
numeral of the 100mm graduation line. The
height of this numeral may be approximately
half the height of the numerals indicating
100mm. '

(f) In the case of tape measures of nominal
length 5 m and above the height of the
numerals, except those given In sub-dause
(e) of clause 7 may be :

(I) about 1/3 of the width of the tape,
for 10 mm graduation lines,

(II) about 1/2 of the width of the tape,
for 100 mm graduation lines, and

(iii) about 2/3 of the width of the tape,
for metre graduation lines.

(g) If tapes of 0.5 m to 5 m are contained In
special container may be marked with Its
dimension, for example, 50 mm, to facilitate
measurement of internal dimensions.

8. Maximum permissible error

(a) On verification, under the conditions
specified in clause 2, the error on the length
between the axis of any twograduation lines
shalf not exceed :

for Oass I ± (0.1 +O.ll) mm,

for Class II ± (0.3 + 0.2L) mm, and

for aass III ± (0.6 + O.4L) mm,

where L is length between two graduation
lines concerned, expressed In metres,
rounded off to the next higher whole number
of metres.

(b) The maximum permissible error on tape
measures on inspection shall be twice that
specified for verification, the method of
verification remaining unchanged.

(c) Steel tape measures of nominal length O.S
m to 5 m shall belong to accuracy ClassI or
Class II.

(d) Thpe measures of nominal length above 5
m shall belong to accuracy Class I, Class II
or Class III.
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9. Markings

(a) The steel tape measures shall bemarked at
a suitable place near the end and on the
container,where providedwith the following
markings:

(i) nominal length in metre,

(ii) an Indication of the location of the
zero of the scale,. .

(iii) the manufacturer's name or trade
, mark or both,

(iv) class of accuracy: I, II or III in an
oval,

(v) modelapproval number issuedby the
CentralGovernment.

(b) The inscriptIons shall be clearly visible and
legible. .

(c) Advertising inscriptions, If made, shall be
carried out in such a manner that they do
not intrude in any way with the use of the
tape measure.

10. Sealing .

The stamp of verification shall be affixed on the
metal, plastic, leather or other strip provided at the
beginning of the tape measure.

PARTVUI -SURVEYING CHAINS

1.General

This Partdealswith link type surveying chainsof
20 m and 30 m lengths for land measurement.

(a) Surveying chaiQ-An Instrument for
measuring the surfacedIstancebetween two
points.

(b) Length of chain-The distance between the
outside edges of the handles when fully
stretched.

(c) Tallies-Metallic tags or indicators of
distinctive pattern fixed at (various points)
of the chain, to facilitate quick reading of
fractions of a chain.

3. Material

The different components of the chains shall be
made from the materials mentioned against each.

Components Material

Handle

EyeBolt Collar

BrassCastings

Brass suitable for free cutting
and high speed machine work

Galvanised mild steel wire
4mm.

Ring Link, Small
Link, Large

Link, Connecting

Tally
Indicating ring

Brass sheet or galvanized
sheet Brasswire

4. Constructional details

(a) The nomenclature of the different parts of
the chain and their dimensions shall be as
Indicated in Figure 27, 28 & 29.

(b) The tallies shall be fixed at every fifth metre

1.- ---------2Om--------------""1~
- -+--" -...._____5.. '15m~ 5m ~m~

~~-oqo- ~-ooo-o-o .
. \_ BRASS RING " EVl'RV

METRELENGTH

TALLIES 1-5 TO
2-0 MM THlCK

2D-MElRECHAIN
FIGURE-II

----------- -_._-
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1o--..;....._-----------SOm----------------~
1 J~----5m-----~--~5m--.--5M-----5~--.--5.--~---------5M--------~

ENGRAVE 30 m ON.5URFAGESAAND B
TO INDICATETHE'tENGTH OF'CHAIN

IA

3O-METRECHAIN
FlGURE-2B

13mm

SM --------------------------~

~---------loomm----..------~----20~------------~

RING 4.00mrn (OR 8 SWO)

~'~
TALLY~ .ij

16rrun

L,INK. LARGE,4.00mm(ORlISWG)

---- LDIK,SMASS

~.IJOaJ.. (OR' SWG)

6mm OIA
Engrave 20 m OR 30 m OM SURFACE
INDICATETHE LENGTHOF CHAIN

NOMENClAlURE AND DETAILSOF 5 mLENGTHATTHE BEGINNING AND ENDOF SURVEYINGCHAIN
FIGURE-29

'.- ••• - • T ,-.-.~ .• - ' _ ..--------~
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along the chain. Small rings shall be fixed
at every metre, except where tallies are
attached. Thllles shall havedistinctive shapes
depending on their position In the chain as _
shown In Figure 27 and 2B.

(c) Connecting links between two large links
shall be oval In shape, the central one being
a circular ring.

(d) To faciUtate holding the arrows (chain pains)
in position with the handle of the chain, a
groove shall be cut on the outside surface
of the handle as shown in Figure 29. The
radius of the groove shall correspond to the
radius of the arrows.

(e) The handle joint shall have flexibility In order
that It may be possible to swivel the handle
round the eye bolt. A swivel may also be
provided at the middle of the chain.

S. Permissible error
(a) Whenmeasuredwith a tensbn of 80newtons

every metre length shall becorrect with an
error not exceeding ±2 mm.
The overall length of the chains shall be
correct within the following limits of error:
20 metre chains ± 5mm
30 metre chains ±8 mm

(b) The permissible errors shall be the same
for verification and inspection.

Explanation: Nominal distance between the
centres of the circular links containing the small rings
or tallies shall define the distance.
6. Marking

(a) The tallies used for marking the distances
in chain shall bemarked with letters' 'i:ft Iand
'm' (See Figure 29).

(b) The length of the chain, 20 m or 30 m, as
the case may be, shall be indelibly marked
over the handle (See Figure 29).

(c) The chains shall be indelibly marked, on the
reverse side of the surface of the handle
having the denominations with the
manufacturer's name or trade mark.

Note:The abbreviation 1ftmay be Indicated in
the regional script.
7. Provision for stamping

A metal label or disc shall be permanently
attached to the handled at the beginning of each chain
for the verification of stamp.
PART IX -TAPES FOR USE IN MEASUREMENT OF

On.QUANTIIlES
1. General

This Part covers the requirements of tape with
the dip weight attached to it and to be used Ingauging
petroleum, petroleum products and other oils. .

2. Definitions
A dip tape shall mean essentially a graduated

steel tape in one continuous length used in conjunction
with a dip weight.
3. Denominations

The tape shall be of the denominations 5, 10,
15, 20, 25 and SOmetres.
4. Material

(a) Tape-The steel used shall have a minimum
tensile strength of 1500 MPa.

(b) Dip weights or dip bobs-The dip weights .
shall be made of brass or other non-sparking
or low spar1<ingmaterial, sufficiently hard

. to resist damage by contact with steel.
S. Dlptape

(a) The dip tape shall be of the following
dimensions :
Width: 13 mm or 16mm
Thickness: Between 0.20 and 0.30 mm

. Length: One continuous piece of suffICient
length for the purpose required. The tape
shall be longer than the distance between
the dip reference point and the bottom of
the container.

(b) Graduations
(I) The tape shall be marked legibly and

indelibly on one side only with a line at
every millimetre or five millimetres,
centimetre, decimetre and metre. The
height of marking lines shall be as
follows:

Unitofgraduation Approximate height of
graduation mm

Millimetre
Fivemllilmetres

4
6
8Centimetre

Dedmetre Full width of the tape
Metre Full width of the tape

(c) The tape shall be so made that it is capable
of being wound on a drum and held In a
winding frame or case.

(d) The free end of the tape shall be fitted with
the dip weight or arrangements provided for
attaching the dip weight.

6. Dipweights
(a) Dip weights shall be of two types, light and

heavy, and shall be of cylindrical torpedo
shape. The dimensions for light and heavy
dip weights shall be as shown in Figure 30.

(b) The light type may either be fixed
permanently to the tape or attached
separately to it by any suitable device.

(c) The heavy type shall be attached to the tape
by a swivel hook (See Figure 31).
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(d) The dip weight shalrhavethe lenqths of
graduation and weights given below:

Light Heavy
Lengthof graduatiOns 150,mm 150mm
from bottom weight 7.00.+ 50 9 1500+ 50g

(e) The dlp·weight shallbe graduated In a
manner Similar to .the tape.

(f) The graduations on the dip weight shall
begln!from,its:bottomand shall becarried
over.:in·suchamanner that when the dip
weight Is attached to the tape the
graduations are continuous from the
weighUo the tape.

7. PermIssIble error
The error In the length of the tape supported

on horizontal surface with a tension of 50 newtons
shall not exceedthe following limits :

(a) Betweenany two Not more
adjolnlng mm and em than ± 0.2 mm
lines

(b) Between any two Not more
adjoining decimetre than ± 0.4 mm
and metre lines

(c) From zero to the points specified below;
(I) One metre mark ± 0.4 mm
(ii) Two metre mark ± 0.6 mm
(iii) Fivemetre mark ± 1.0 mm
Ov) Anymetre mark

beyond the first
five metres

± 1.0mmfor
the first five
metres plus
0.5 mm for
each addi­
tional . five
metres or part
thereof subject
toa maximum
error of
2.0mm.

8. Marking
(a) Everycentimetre, decimetre and metre shall

bemarkedwith International form of Indian numerals.
The declmetre and metre numerals shall be In bold
type. The metre divisions shall, in addition, bear the
designation ,1ft, or 'm' or both. The end of the tape
measureshall be marked with word'~ or 'metre'
or both.

(b) On the ungraduated side and on the case
of each tape and also on the dip weight, the name
or trade-mark of the manufacturer and the

denominations shall be legibly marked. In addition,
direction of winding shall also be legibly marked on
the case or reel. SUitable provisions shall be made
for LegalMetrologyOfficer'sstampson the dip weight
and the tape.

(c) Every dip weight and dip tape shall be
suitably marked to identify them with each other

Note: The word 'lftl\' and abbreviation 'lft'
may be Indicated in the regional script.

SEVENTH SCHEDULE· HEADING - A
[SeeRule 13J

SPECIFICATION FOR NON-AUTOMATIC WEIGHING
~

PART I
TERMlNOLOGY

.1. Generaldefinitions
(1) WeighIng instrument

Measuring instrument that serves to determine
the mass of a body by usIng the action of gravity on
this body.

The Instrument may also be used to determine
other quantities, magnitudes, parameters or
characteristics related to mass.

Accordingto its method of operation, aweighIng
instrument Is classified as an automatic or non­
automatiC Instrument.
(2) Non~automatic weighing instrument

Instrument that requires the intervention of an
operator dulling the weighing process, for example
to deposit on or remove from the receptor, the load
to be measured and also to obtain the result. .

The Instrument permits direct observation of
the weighing results, either displayedor printed; both
possibilities are covered by the word "indication".

Note: Terms such as "Indicate", "indicating
component" and their derivatives do not include
printing.
A non-automatic weighing instrument may be

-graduated or non-graduated,
-self-Indicating, semi-self-Indicatingor non-self
Indicating.
NottJ : In this spedfication, a non-automatiC

weighing Instrument Iscalled an "instrument".
(i) Graduated instrument

Instrument allowing the direct reading of
the complete or partial weighing result.

(II) Self-indicating instrument
Instrument in which the position of
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equilibrium Is obtained without the
intervention of an operator.

(III) Semi-self Indicating Instrument
Instrument wIth a self-indication weighing
range, In which the operator Intervenes
to alter the limits of this range.

(iv) Electronic instrument
Instrument equipped with electronic
devices.

(v) Instrument with price scales
Instrument that indicates the price to pay
by means of prIce charts or scales related
to a range of unit prices.

(vi) Price computing Insttument
Instrument that calculates the price to pay
on the basis of the indicated mass and
the unit price.

(vii) Price-labelling instrument /
Pricecomputing instrument that prints the
weight value, unit price and price to pay
for pre-packages.

(viii) Self-service tnstrumen:
Instrument that is intended to be operated
by the customer.

(3) Indication provldtid by an instrument
(0 Printing indication

Indication, signals and symbols that are
subject to requirements of this
specification

(ii) Indication, signals and symbols that are
not primary Indications.

2. Construction of an Instrument
In. this specification the term "device" Is used

for any means by which a speclflc function is
performed, irrespective of the physical realization,
e.q, by a mechanism or a key initiating an operation;
the device may be a small part or a major portion of
an Instrument '
(1) Main device

(0 Load receptor or pan
Part of the Instrument intended to receive
the load.

(ii) Load transmitting device
Partof the Instrument for transmitting the
force produced by the load acting on the
load receptor, to the load-measuring
devlce,

(Iii) Load-mellsuring device
Part of the Instrument for measuring the

474 C, 6}1I- 'b

massof the load by meansof an equilibrium
device for balancing the force coming from
the load transnilttlng device, and an
Indicating or printing device.

(2) Modu/e
Part of an instrument which performs a
specific function, can be examined
separately and Is subject to specified
partial error limIts,

(3) Electronic parts
(i) Electronicdevk:e,

A device e'!1ploylngelectronic subassembly
and performing a spedflc function. An
electronic device Is usually manufactured
as a Separateunitand canbe independently
tested.
Note: An electronIc device, as defined
above, may be a complete Instrument (e.g,
Instrument for direct sales to the public)
or parts of an Instrument (e.g. printer,
Indicator).

(ii) Electronic sub-assembly
A part of an electronic device, employing
electronic components and having a
recognizable function of its own, (e.g.
AID converter, display matrix),

(III) Electronlccomponent
The smallest p~yslcal entity that uses
electron or hole conduction in semi­
conductors, gases or In a vacuum.

(4) Indication device (of a wdghlng instrument)
Part of the load measuring device onwhich
the direct reading of the result isobtained,

(i) Indicating component
Component indicating the equilibrium and!
or the result on an instrument with one
position of equilibrium it indicate only the
equilibrium (so-called zero).
On an Instrument with several positions of
equilibrium it indicates both the equilibrium
and the result. Onan electronic instrument,
this is the display.

(II) Scale mark
A line or other mark on an indicating
component corresponding to a spedfled
value of mass.

(III) Scale base
An Imaginary line though the centres of
all the shortest scale marks.

__ _ _ ===:_:_:_::_:=-===::...:::=:===_l::::__:::::===--=:..:.:==========---
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(5) Auxiliary indicating devices
(i) Devfcefor Interpolation of reading (Vemier)

DevIceconnected.tothe:indicating element
andsub-divldingthe scale of an instrument,
without specialac;ijustment.

(II) ComplementlJryindicating device
Adjustable device bymeans of which it Is
possibleto estlmate, Jn units of mass, the
value corresponding to the distance
between a scalernerk and the IndicatIng
component.

(Iii) Indicating deVice wH:h a dIfferentIated
scale division
Digital.lndlcatlng device of which the last
figure j!lfter the decimal sign Is clearly
differentiated from other figures.

(6) Extended indicating device
A device temporarily changing the actuai scale

interval (d) to a value lessthan the verification scale
interval (e) following a manual command.
(7)Suppfementary devIces

(I) Levelling device
Device for setting an Instrument to Its
reference position. .

(ii) Zero setting device
Device for setting the indication to zero
when there Isno loadon the load receptor.
(a) Non automatic zero setting device

Device for setting the Indication to
zero by an operator.

(b) Semi automatic zero settIng device
Device for setting the Indication to
zero automatically following a
manual control.

(c) Automatic zero-setting device
Device for setting the lndlcetlon to
zero automatically without the
intervention of an operator.

(d) Initial zero-setting device
Device for setting the Indication to
zero automatically at the time the
Instrument"is switchedon and before
it is ready for use.

(iii) Zero tracking device
Devicefor maintaining the zero Indication
within certain limits automatically.

(iv) TaredeVIce
Device for setting the indication to zero
when a ioad is on the load receptor;

without altering the weighing rangefor net
loads (additive tare device); or
reducing the weighing range for net loads·
(subtractive tare device).
It may function as:
a non-automatic devices (load balanced
by an operator);
a semi-automatic device (load balanced
automatically following a single manual
command);
an automatic device (load balanced
automatically without the Intervention of
an operator).
(a) rare balancing device: Tare device

V'/ithout indication of the tare value
when the instrument is loaded.

(b) Tare weighing device: Tare device
that stores the tare value and Is
capable of Indicating or printing it
whether or not the instrument Is
loaded.

(v) Preset tare device
Device for subtracting a preset tare value
from a gross or net weight value and
Indicating the result of the calculation.
The weighing range for net loads is
reduced accordingly.

(vi) Locking device
Device for immobilizing all or part of the
mechanism of an Instrument

(vII) Auxiliary verification device
Devicepermitting separate verlficatlon of
one or more main devices of an
Instrument.

(viii) Selection device for load receptors and
load measuring devices
Devices for attaching one Or more load
receptors to one or more load measuring
devices, whatever intermediate load
transmitting device are used.

(lx) Indication stabilizing device
Device for maintaining a stable indication
under given conditions.

3. Metrological characteristics of an
instrument
(1) Weighing capacity (Max)

(I) Maximum weighing capacity, not taking
Into account the additive tare capacity.
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(ii) Minimum capacity (Min)
Valueof the load belowwhich the weighing
results may be subject to an excessive
relative error.

(iii) Self-Indication capacity
Weighing capacitywithin which equilibrium
Isobtained without the intervention of an
operator.

(iv) Weighing range
Range between the minimum and
maximum capacities.

(v) Extension Interval of self-indication
value by which it Is possible to extend the
rangeof self-Indicationwithin the weighing
range.

(vi) Maximum tare effect (T= + "'f T = -...)
Maximum capacity of the additive tare
device or the subtractive tare device.

(vii) Maximum safe 1000d(Lim)
Maximum static load that can be carried
by the Instrument without permanently
altering Its metrological qualities.

(2) Scale divisions
(;) Scale spacing (instrument with analogue

indiC8tion)
Distance between any· two consecutive
scale marks, measured along the scale
base.

(II) Actual scale interval (d)
Value expressed in units of mass of,­
the difference between the values
corresponding to two consecutive scale
marks, for analogue indication, or
the difference between two consecutive
indicated values, for digital Indication.

(iii) VeriRcatlon scale interval (e)
Value expressed in units of mass, used
for the claSSificationsand verification of
an instrument.

(iv) Scale Interval of numbering
Value of the difference between two
consecutive numbered scale marks.

(v) Number of verification scale Intervals
(single Interval instrument)
Quotient of the maximum capacity and
the verification scale interval:

n= MaX/e

(vI) Multi-Interval inStrument
Instrument having one weighing range
which is divided Into partial weighing
ranges eachwith different scale intervals,
with the weighing range determined
automatically according to the load
applied, both on Increasing and
decreasing loads.

(vII) Multiple range Instrument
Instrument having two or more weighing
rangeswith different maximum capaCities
and different scale Intervals for the same
load receptor, each range extending from
zero to its maximum capacity.

4. MetrologIcal properties of an instrument
(1)Discrimination

Ability of an instrument to react to small
variation of load.
The discrimination threshold, for a given
load, is the value of the smallest additional
load that, when gently deposited on or
removed from the load receptor causes a
perceptible change In the indication.

(2)Repeatability
Ability of an instrument to provide results
that agree one with the other when the
same load is deposited several times and
In a practically ident;.:al way on the load
receptor under reasonably constant test
conditions.

(3)Durability
Ability of an instrument to maintain Its
performance characteristics over a period
of use.

(4) WBrm-up time
The time between the moment power Is
applied to an instrument and the moment
at which the instrument is capable of
complying with requirements. '

5. Indlt:lltions and errors
(J)Methods of indication
(I) Balandng by weights:

Value of metrological controlled weights
that balance the load (taking into account
the reduction ratio of the load).

(II) Analogue indication:
Indication enabling the evaluation of the
equilibrium position to a fraction of the
Scale interval. .
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(iii) Digitallndication:

Indication ·In,·which' the scale marks are
composedof a sequence of.aligned figures
thetscc.nct.permtt. interpolation to
fractions of the scale interval.

(2) Weighing results
Note: The following definitions'~pply only when

the lndlcation hasrbeen.zero :before the
load-has been.applied to:the :Instrument.

(i) Gross.value((Ci)::

Indlcatlon.oflthe'weight·of a load on an
instr.ument, 'with no tare or preset tare
device' In.operation.

(ii) Net·value;(N):

IndlCBtJonof the weight of a load on an
instr:ument after operation of a tare
device.

(iii) 78re ;value (T) :

The .weIght value of a load, determined
by a tare weighing device.

(3)Other weight values

(i) Preset /zIre value (PTJ :

Numerical value, representing a weight
that Is ir.ttroduced into the Instrument.

"Introduced" Includes such as keying in,
recalling from a data storage, or Inserting
via an Interface.

(Ii) calculated net value:

Value of the difference between a gross
or net weight value and a preset tare
value.

(ill) calculated total weight value:

calculated sum of more than one weight
value and/or calculated net value.

(4) Reading

(i) Readingbysimple juxtaposition

Reading of the weighing result by simple
juxtaposition of consecutive figures giving
the weighing result, without the need of
calculation.

(Ii) Overall Inaccuracy of reading

The overall Inaccuracy of reading of an
instrument with analog indication Is equal

to the standard deviation of the same
Indication, the reading of which is carried
out under normal conditions of use by
several observers.

It Is customary to make at least ten
readings of the results.

(iii) Rounding error of digital indication

Difference between the indication and the
result the instrument would give with
analog indication.

(Iv) MInImum reading distance

The shortest distance that an observer Is
able to freely approach the indicting
device to take a reading under normal
conditions of use.

This approach is considered to be free for
the observer if there is a clear space of at
least 0.8 m in front of the indicting device.
(See figure 32 A)

Indicating device

The Minimum read­
ing distance is S;
However, if S < 0.8
m. the minimum
reading distanceisL.

FJGURE-32A

(5) Errors
(See Figure 32 B for Illustration of certain terms used)

., I
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FIGURE·32B
Illustration of certain terms used

M = mass to be measured
E = error of Indication
MPEl=maxlmum pennissible error on

verification
MPE2=maxlmum permissible error In

service (inspection)
C = characteristic under reference conditions
C1 = characteristic due to infl~ factoror

disturbance
C2 =characteristic after durability tests
II = intrinsic
DE:::: durability error
Situation 1 : Shows the error El of an

instrument due to an influence factor or a
disturbance, IllS the Intrinsic error. The fault due to
the influence factor or disturbance applied equals
El minus 11. '

Situation2: Shows the error E2 of an Instru­
ment after the durability test. 12 is the Initial Intrinsic
error. The durability error equals E2 minus 12.

(I) Error (of Indication)
The indication of an instrument minus the .
(conventional) true value of the mass.

(ii) Intrinsic error
The error of an instrument under
reference conditions.

(iii) Init/a/lntrinslcerror
The intrinsic error of an instrument as
determined prior to the performance and
span stability tests.

MPI,

- -,.

MPK,
'-_ - - - - - - - - - - -

(iv) Maximum permissible error
Maximum difference, positive or negative,
allowed by regulation between the
Indication of an Instrument and the
corresponding true value, as determined
by reference standard masses, with the
Instrument being at zero at no-load in the_. I

reference position.
(v) Fault

..-
The difference between the error or
Indication and the Intrinsic error of an
Instrument.

Note: Principally, a fault Is the result of an
undesired change of data contained in or flowing
through an electronic instrument.

(vi) Significant fault
A fault greater than e.

Note: Fora multi-interval Instrument, the value of
e is that appropriate to the partial weighing range.

The following are not considered to
be significant faults, even when they
exceed e:
• Faults arising from simultaneous and
mutually independent causes In the
Instrument

• Faults implying the impossibility to
perform any measurement.

• Faults being so serious that they are
bound to be noticed. by all those
interested in the result of measurement.

.._--- _._----- .-- _j~-- _--
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o Transltory<faults'~befng -momentarv
variations In the indication which cannot
be .Interpreted, .memorized or
trensmlttedas a measuring-result.

(vii) Durability error
The difference between:.the intrinsic error
over a:perlod of use and the' tnltla I intrinsic
error of·.an Instrument.

(viii) SignlOcant durability error
A durablllty;error:greater .than e.

Note1: A durablllty{error'can::be due.toimecbanlcal
wear and tear or,due'to.drift:and,aging of electronic
parts. The concept (of :signlficant ,durability error
applies only to eiectronlc,parts.
Note 2: For a multHnterval instrument, the value of
e is that appropdateto.the partial weighing range.

The foiloWlr.19are not conslderedto be significant
durability error,even when they exceed e:

ErrorsOCQurting.after apertod of Instrument use
that are clearly ttJe 'result of a failure of a device/
component, or ,of a disturbance and for which the
indication :

o cannot be Interpreted, memorized, or
transmitted as a measurement result/or

o Implies the Impossibility to perform any
measurement, or

o is so obviously wrong that It Is bound to
be noticed by all those interested In the
results of measurement. ' '

(ix) Span stability
The capacity of an instrument to maintain
the difference between the Indication of
weight at maximum capacity and the
Indication at zero over period of usewithin
specified limits.

6. Influence lind reference conditions
(1) Influence quantity
A quantity that is not the subject of the

measurement but which influences the values of the
measure and or the Indication of the Instrument.

(i) Influence factor
An Influence quantity having a value within

. the spedfled rated operating conditions
of the Instrument.

(ii) Disturbance
An Influence quantity having avalue within
the limits specified in this specification but
outside the specified rated operating
conditions of the Instrument.

(2) Rated operating conditions
Conditions of use, giving the range of values of

Influence quantities for which the metrological
characteristics are intended to lie within the specified
maximum permissible errors.
(3) Reference conditions

A set of specified values of Influencefactors fixed
to ensure valid mter-compertson of the results of
measurements.
(4) Reference position

POsitionof the instrument at which its operation
is adjusted.
7. Performllnce test

A test to verify whether the equipment under
test (EUT) Is capable of performing its intended
functions.

PARTII
NON-Aln'OMATICWEIGHING INSTRUMENTS

1. Scope .
This Specification specifies the metrological and

technical requirements for non-automatic weighing
instruments and will not be applicable to the following
non-graduated instruments :
(1)Beam scale
(2)Counter machine
2. Prlndples Involved

(1)Units of measurement
(I) The units of mass to be used on an

instrument shall be the kilogram (kg) the
milligram (mg),.the gram (g) and tonne
. (t).

(ii) For special application e.g. trade with
precious stones, the metric carat (1carat
= 0.2 g) may be used as unit of
measurement. A symbol for the carat shall
be "c".

(2)Metrological requirements
The requirements apply to all instruments

Irrespective of their principles of measurement.
Instruments are classified according to:

o the verification scale interval,
o the number of verification scale Intervals.

The maximum permissible errors are in the order
of magnitude of the verification scale interval.

A minimum capadty (Min) is specified to indicate
that the Instrument should not be used for measuring
loads below that limit.

"_, _ ._ .•.. _ _==::::a .. _. __ ..Li._ . i ._. ...... _._ ......---- . i _
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3. MetrologlCllI requirements
(JJ Principles of classification

(i) Accuracy classes
The accuracy classes for instrument and their

symbols shall be as given in Table 15.
TABLE 15

Dass- SYlJ!bOl
Special accuracy I
High accuracy n
Medium accuracy m
Ordinary accuracy

(2) Verification scale Interval
(i) Verification scale interval shall be in the

form
1 X lOk, 2 x lOk, 5 x lOk
k being a positive or negative whole
number or equal to zero.

(ii) The verification scale interval for different
types of instruments !;hall be as given in
Table 16.

Typeof instrument Veril'ia1tionscale IntefVlJ/

Graduated, without
auxiliary Indicating
device

Graduated, with
auxiliary Indicating
device

e=d

e is chosen by the
manufacturer according t?
requirement in sub-
paragraph (3) and clause
(iii) of sub-paragraph (5) of
this paragraph.

Non-graduated e is chosen by the manufacturer
according to sub-paragraph
(3)of this paragraph.

(3) Classification of instruments

(I) The verification scale interval, number of
verification scale Intervals and the minimum
capacity, in relation to the accuracy dass
of an Instrument, shall be as given in Table
17.

TABlE 17

Accuracy class Verification scale
Intervale

Minimum
capacity

Special I
Highll

0.001 g S e
0.001 g ses: 0.05 g
0.1g se

Medium ill 0.1 g Se S 2 9 100
5g.se 500

Ordinary IV 5 g < e 100
Note: For values of 'et less than 1 mg In respect of
dass I accuracy instruments, e shall be taken to be
equal to 1mg for the purpose of verification/Inspection.

See for exception In clause (v) of sub-paragraph
(5) of this paragraph.

(ii) On multiple range instruments, if the
verification scale intervals are el, e2 .... e,.
with ~ < ez < ...< e,., Min, n and Max shall
be indexed accordingly.

(iii) On multiple range instruments each range
shall be treated as an instrument with one
range.

(iv) For special application that are clearly
marked on the instrument, an Instrument

Number..JJfverlficatlonscale intervals
n=MaX/e

minimum maximum
50000*
100
5000

100000
100000
10000
10000
1000

lODe
20e
50e
ZOe
ZOe
IDe

may have weighing ranges in classes I and
II or in classes II and Ill. The instrument
as a whole shall then comply with the more
severe requirements of sub-paragraph (9)
o~ this paragraph applicable to either of
the two classes.

(4)Additional requirements for amulti-interval
instrument

(I) Partial weighing range
Each partial range (index j = I, 2...) shall
be defined by:
-Its verification scale intervals ej, Ei+1 > el
Its maximum capacity Maxj
Itsminimum capacity Mini = Max(i-l) (for I
= 1 the minimum capacity is MinI = Min)

_1 _
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TABLE 19

[PARTn-SEC. 3(j)]

The number'ofverification scale intervals
n for each partial range is equal to

n, ...Maxj/ei
(ii) Accuracy Class

ei and'nlln each'partial'welghing range,
and ml~1shalltomply witMhe.requlrements
given In-Table!'to according·to the accuracy
dass of the Instrument.

(iii) Maximum capacity of partial weighing
ranges
With ·.the :exception ·of the last partial
weighlng1'a'1ge, the.requirements InTable
'18 shall'be'complied with, according to the
accuracy.dass of the instrument.

TABLE1.8
aess I II III IV
Maxjlej+1 ~ 50 000 z 5 000 > 500 ~SO
(iv) instrumentwlth a tare device

Requirements concerning the ranges of a multi­
interval instrument apply to the net load, for every
possible value of the tare.
(5) Auxiliary indk2Jtingdevices

(i) Type and application
Only Instruments of classes I and II may
be fittedwith an auxiliary indicating device,
which shall be,-
-a device with a rider, or
-a device for Interpolation of reading, or
-a complementary indicating device (*)
or
-an Indicating device with a differentiated
scale division (**).
These devices shall be permitted only to
the right of the decimal sign.

(II) A multi-interval Instrument shall not be
.fitted with an auxiliary indicating device.

(iii) Verificationscale intelVal
The verification scale interval e shall be

determined by the expression
d « e < 10 d***

such that e ;-1 x 10k kg, 2 x 10kkg, 5 x 10k kg
k being a positive or negative whole number, or

zero. This condition shall not apply to an Instrument
of classIwith d < 1mg. In that casee shall unIformly
be 1mg.

***The value of e, calculated following this rule,
are, for example,

TABLE 20

d= 0.19 0.29 0.5g
e= 19 19 19

(i) Example of a complementary indicating
device (*)

(II) examples of indicatIng devices each with
a differentiated scale division (**)

1.2 3, 4 &I g 1

12 3, 4 IIg 1

last differentiated figure: 5
d = 0.01 g or 0.05 ge
e = 0.1 g
last differentiated figure : 8
d = 0.01 g or 0.02 g
e = 0.1g

Figure 32-C Example of a auxiliary indicating
device

(Iv) MInimum capacity

The minimum capacity of the instrument
Is determined in conformity with the
requirements in Table 17.

(v) Minimum number of verification scale
IntelVals

for an instrument of class I with d< 0.1
mg, n may be less than 50000.

(6) Maximum permissible errors

(I) Valuesof maximum permissible errors on
verification/reverification

The maximum permissible errors allowed
for Increasing or decreasing loads shall
be as given Table 20.

Maximumpermissible
errors on veritlC8tion/
re- verification

For loads m expressed In verlflC8tion scale intervals e

Gass I Gass II Class III OasslV
±0.5e
±le
+1.Se

Min .5_m sSO 000 Min .5_m e 5000
50000< m.$ 200000 SOOO.5_ m .5_20 000

200000 < m 20000 <m <100000

Min_sm_sSO
SO < m _s 200

200 < m < 1000

Min .5_m ssao
500 sro.s 2000

2000 < m < 10000
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(ii) Valuesof maximum permissible errors in
inspection
The maximum permissible errors during
inspection shall be twice the maximum
permissibleerrors allowed on verification.

(iii) Basicrules concerning the determinatiOn of
errors
(a) Influence factors

Errors shall be determined under
normal test condition. When the
effect of one factor Is being
evaluated, all other factors are to
be kept relatively constant, at a
value close to normal.

(b) Maximum permissible errors for net
values
The maximum permissible errors
apply to the net value of the load
for every possible tare load, except
preset ta re values

(c) Tare weighing device
The maximum permissible error for
a 'tareweighing device Is the same,
for any tare value as those of the
Instrument, for the same value of
load.

(7)Permissible difference between results
Regardlessof what variatlon of results is
permitted, the error of any singleweighing
result shall by itself not exceed the
maximum permissible error for the given
load.

(i) Repeatability
The differencebetween the maximumand
minimum results of several welghings of
the same load shall not be greater than
the absolute value of the maximum
permissible error for the given load.

(ii) Eccentric loading
The Indications for different positions of
a load shall meet the maximum
permissible errors, when the Instrument
Is tested according to sub-paragraphs (a)
to (d) of this paragraph.
(a) Unlessotherwise specifiedhereafter,

a load corresponding to 1/3 of the
sum of the maximum capadty and
the corresponding maximum
additive tare effect shall be applied.

(b) On an Instrument with a load
receptor having n points of support,

with n>4, the fraction 1/{n-l) of the
sum of the maximum capacity and
the maximum additive tare effect
shall be applied to each point of
support.

(c) Onan instrumentwith a load receptor
subject:to minimal off-centre loading
(e.g. tank, hopper) a test load
correspondingtoone-tenthof thesum
of the maximum capacity and the
maximumadditive tare effect shallbe
applied to each point or support.

(d) On an instrument used forweighing
rolling loads (e.g. vehicle scale, rail
suspensioninstrument) a rolling test
load corresponding to the usual
rolling load, the heaviest and the
most concentrated one which may
be weighted, but not exceeding 0.8
times the sum of the maximum
capacity and the maximum additive
tar effect, shall be applied at
different points on the load receptor.

(III) Multiple indicating devices
For a given load the difference between
the Indications of multiple indicating
. devices induding tare weighing device,
shall be not greater than the absolute
value of the maximum permissible error,
but shall be zero betweendigital indicating
or printing devices.

(Iv) Different positions of equilibrium
The difference between two results
obtained for the same load when the
method of balancing the load is changed
(In the caseof an instrument fitted with a
device for extending the self-Indication
capacity) in two consecutive tests, shall
not exceed the absolute value of the
maximum permissibleerror for the applied
load.

(8)Discrimination
(I) Non-self indicating instrument

An extra load equivalent to the value of
the maximum permiSSibleerror for the
applied load when gently placed or
withdrawn from the instrument at
equilibrium shall produce movement as
required under sub-paragraph (1) of
paragraph 6.

(II) Self or semi-self indicating instrument
(a) Analogue indication

An extra load equivalent to the
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maximum -permisSible -errer for
,!lPplied load ,when, placed ,gently on
or,;wlthdrawn (from nne :Instrument
at cequlllbrlum shall cause a
,permanent :dl~placement -of the
indicating elemen~.correspondingto
not.less 'than :0:1 'times the extra
.load.

(b) ;D!gltal;lndlcation
tAn:addltlonal:load-equalto 1.4 times
:the actual, .scale interval, when
~nt!y;placed,on:or.withdrawn from
·tthe'lnstrument at equilibrium shall
,change the ~initial:indicatlon.

(9) Variationdueto influence quantitiesand
time

An Instrument shall comply, unless otherwise
specified, with,:sub-paragraphs (6), (7) and (8) of
this paragraphWlder the conditions of (II) and (m) of
sub-paragraphrV3)-ofthISparagraph and additionally
it shalf comply \With clauses (I) and (Iv) of sub­
paragraph (9) of this paragraph. -

(i)Tilting
(a) For Instrument of dass II, III or IV liable

to be tl1ted, the influence of tilting shall
be determined under the effect of a
lengthwise or transverse tilting equal to
2/1000 or corresponding to the limiting
value of tilting marked on, or Indicated
by a level Indicator, whichever Is the
greater tilt.
The absolute value of the difference
between the indication of the Instrument
in its reference position (not tilted) and
the indication in the tilted position shall
not exceed:
- at no load, two verification scale

intervals, (the instrument havingfirst
been adjusted to zero at no load in
Its reference position) except
instruments of class II.

- at self indication capacity and at
maximum capacity, the maximum
permissible error (the Instrument
having been adjusted to zero at no
load both in the reference and In the
tilted position).

An Instrument shall be fitted with a
levelling device and a level Indicator fIXed
firmly on the instrument in a place dearly
visible to the user, unless the Instrument
is:

freely suspended, or
installed in a fixed position, or
complying with the requirements on
tilting when tilted to 5% in any
direction ..

The limiting value of the level indicator
shall be obvious, so that tilting is easily
noticed.

Note: LImiting value of tilting : Displacement of
2 mm from a central position.

(b) On a class1instrument, the limiting value
of tilting shall correspond to a tilt of no
more than 2/1000 otherwise the
Instrument shaII meet the requirement for
Instruments of class II.

(ii) Temperature
(a) Prescribed temperature limits

If no particular working temperature is
stated in the descriptive markings of an
Instrument, this instrument shall maintain
Its metrological properties within the
following temperature limits:
-lOoe + 400e

(b) Special temperature limits
An Instrument for which particular limits
of working temperature are stated in the
descriptive markings shall Complywith the
metrological requirements within those
limits.
Ttle limits may be chosen according to
the application of the instrument.
The ranges within those limits shall be at
least equal to:
5 °e for instruments of class (1)
15°C for instruments of class (II)
30 "C for instruments of class (III) and
(IV)

(c) Temperature effect on no-load indication
The Indication at zero or near zero shall
not vary by more than one verification
scale interval for a difference In ambient
temperature of 1°Cfor instrumentsof class
(I) and SOc for other classes.
For multi-Interval instruments and for
multiple range instruments this applies to
the smallest verification scale interval of
the instrument.

(iii) Mains power supply
An Instrument operated from a mains
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power supply shall comply with the
metrological requirements If the power
supply varies:
involtage from :-15% to+ lO%'of the value
marked on the Instrument,
in frequency: frorrr2% tD+2% of the value
marked on the instrument, If alternate
current Is used.

(iv) nme
Under reasonably constant environmental
conditions, an instrument of class I, II or
IIIshall meet the following requirements.
(a) When any load Is kept on the

instrument, the difference between
the Indication obtained Immediately
after placlnq a load and the
indication observed during the
following 30 minutes, shall not
exceed 0.5 e. However, the
difference between the Indication
obtained at 15 minutes and after
that at 30 minutes shall not exceed
0.2 e.
If these conditions are not met, the
difference between the Indication
obtained Immediately after placing
a load on the instrument and the
indication observed durIng the
following four hours shall not exceed '
the absolute value of the maximum
permissible error at the load applied.

(I)) The deviation on retumlng to zero
as soon as the indication has
stabilized, after the removal of any
load which has remained on the
instrument for one half hour, shall
not exceed 0.5 e.
For a multi-interval instrument, the
deviation shall not exceed 0.5 t'J..
On a multiple range Instrument, the
deviation on returning to zero from
MaXI shall not exceed 0.5 el'
Furthermore, after returning to zero
from any load greater than Max1and
Immediately after switching to the
lowest weighing range, the
Indication near zero shall not vary
by more than el during the following
5 minutes.

(c) The durability error due to wear and
tear shall not be greater than the
value of the maximum permissible
error.

---- - - - -

Adherence to this requirement is assumed
If the instrument ~ passed the endurance
test specified in paragraph 9, which shall
be performed only for instrument with
Max~lOOkg.

(10) Pattem evaluation tests
Upon pattern evaluation, the tests given In
paragraph 9 and Annexure A shall be
performed, to verity adherence to the
requirement in sub-paragraphs (6), (7), (8)
and dauses (i) to (lv) of sub-paragraph
(9) of this paragraph, sub-paragraph (5)
and (6) of paragraJia4, sub-paragraph (3)
of paragraph 5 and sub-paragraph (1) of
paragraph 6. The endurance test shall be
performed after all other tests inparagraph
9 and Annexure A.

4. Technlc~1requirements for iI self or seml­
selflndlatlng instruments

(1) General requirements of construction
(I) Su/tiJbility

(a) Suitability for application
An instrument shall be designed to
suit its intended purpose of use.

(b) Suitability for use
An Instrument shall be solidly and
carefully constructed in order to
ensure that it maintains Its
metrological qualities during a perIod
of use.

(c) SuitablJity for verification
An instrument shall permit the tests
set out in this Specification to be
performed.
In particular, load receptors shall be
such that the standard masses can
be deposited on them easily and In
total safety. If weights cannot be
placed, an additional support may be
required.
Itmust be possibleto identify devices
that have been subject to a separate
type examination procedure (e.g.
load cells, printers).

(II) Security
(a) Fraudulent use

An instrument -shall have no
characteristics likely to facilitate its
fraudulent use.

I--I- _
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(b) AccideAtal· breakdown .and mal­
adJustment
An Instrument shall'beso constructed
that an accldental.breakdown or a
mal-adjustment-of control elements
likely to disturb its correct functioning
cannot take place .without its effect
being'evident.

(c) Controls
Controls .shall be .so designed that
they .cannot'normally come to rest in
positions .other ,than those intended
by (desLgrl;, unless during the
manoeuvre 'all :jndicatlon Is made
possible, :keys shall be marked
unaniblguously.

(d) securing (Sealing) of components
andpre-set controls
An .Instrument shall have provlslons
as .required by the director legal
metrology, for securing components
and preset controls to which access
or adjustment likely to affect the
metrological characteristics of the
Instrument, is possible.
On a class I instrument devices to
adjust sensitivity may remain
unsecured.

(e) Adjustment
If an instrument is fitted with an
automatic or a semi-automatic span
adjustment device, this device shall
be incorporated inside the
instrument. External influence upon
this device shall be practically
impossible after sealing.

(f) Gravity compensation
A gravity sensitive instrument may be
equipped with a device for
compensating the effects or gravity
variation. After securing, external
Influence on or access to this device
shall be practically impossible.

(2) IndiCiltion of weighing results
(i) Quality of reading

ReadIng of the results shalf be reliable,
easyand unambiguous under conditions of
normal use:
the overall inaccuracy of reading of an
analogue indicating device shall not exceed
0.2 e.
the figures forming the results shall be of
a size, shape and clarity for reading to be
easy.

. The scale, numbering and printing shall
permit the figures which form the results
to be read by simple juxtaposition:
Provided that this requirement shall not be
applicable in the case of steel yard type
weighing instruments.

(Ii) Form of the indication
(a) Weighing results shall contain the

names or symbols of the units of
mass In which they are expressed.
For anyone indication of weight,
only one unit of mass shall be used.
The scale interval shall be in the form
1 x lOk, 2 x lOk or 5 x lOk, in which
the result is expressed, the Index k
being a positive or negative whole
number or equal to zero.
All Indicating, printing and tare
weighing devices of an instrument
shall, within anyone weighing
range, have the same scale interval
for any given load.

(b) A digital indication shall display at
least one figure beginning at the
extreme right.
Where the scale interval is changed
automatically the decimal sign shall
maintain its position in the display.
A decimal fraction shall be separated
from its integer by a decimal sign
(comma or dot), with the indication
showing at least one figure to the
left of the sign and all figures to the
right.
Zero may be Indicated by one zero
to the extreme right, without a
decimal sign.
The unit of mass shall be chosen so
that weight values have not more
than one non-significant zero to the
right. For values with decimal sign,
the non-significant zero is allowed
only in the third position after the
decimal sign.

(Iii) Limits of indiCiltion
There shall be no indication above
Max +·9 e .

(iv) Approximate indication device
The scale Interval of an approximate
Indicatingdeviceshallbegreater than
MaX/lOa without being smaller than

j__J .C__:t:_ ......:::::t-_.i... .....................,..'"T-"..~--~.",.... . ..-- ••.• _
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20 e. This approximate device is
considered as giving secondary
Indications.

(v) Extending the range of self-indication on a
semi-self-Indicating instrument
The extension Interval of the rangeof self­
Indication shall not be greater than the
value of the self-indication capacity.
(a) The scale interval of extension of the

range of the self-indication should be
equal to the capacity of self, indication
(comparator instruments are
excluded from this provision).

(b) An extension device with accessible
sliding poises is subject to the
requirements of clause (ii) of sub­
paragraph (2) of paragraph 6.

(c) On an extension device with
enclosed sliding poises or mass
switching mechanisms each
extension should involve an
adequate change in the numbering.
It should be possible to seal the
housing and the adjusting activities
of the weights or masses.

1.10"®
I L

(3) Analogue indicctting deVice _
The following requlrernentsapply in addition to

those In clause (I) to (iv) of sub-paragraph (2) of this
paragraph.

(I) Scalemarks: Length and width

Scale shall be designed and numbered so
that reading -the weighing results Is easy
and unambiguous.
(a)' Forms of scale marks.

Scale marks shall consist of lines of
equal thickness; this thicknessshould
be constant and between 1/10 and
1/4of the scalespacing,without being
less than O.2mm. The length of the
shortest scalemark shouldbe at least
equal to the scale spacing.

(b) Arrangements of scale marks
Scale marks should be arranged In
accordance with one of the sketches
In Figure 32-0 (the line joining the
end of the scale marks optional);

2.10n®
I J I

5.lon(9.
d,I,I,I,I,III,I,Jlf,L

Figure 32 D-Examples of the application to rectilinear scales

should appear wholly in the projected(c) Numbering
On one scale, the scale In~erval of
numbering should be:
+constant,
-In the form 1 x 10k, 2 x lOk, 5 x
lOk units (k being a positive or a
negative whole number or equal to
zero),
-not greater than 25 times as the
scale Interval of the instrument.
If the scale is projected on a screen,
at least two numbered scale marks

zone.
The height of the number (real or
apparent) expressed in milllmetres
should be not less than 3 times the
minimum reading distance
expressed in metre, without being
less than 2 mm.
This height should be proportional
to the length of the scale mark to
which it relates.
The width of a number, measured
parallel to the base of the scale,

--- -- - -.dJ~"--:..:........:..c......::..::..-=.:::.=====
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should .be. iess .than .the distance
between two consecutivenumbered
scale marks.

(d) Indicating component
. The width of the polnter of the
indicating components should be
approximately equal to ~hat of the
scale marks and of the 'Iength such
that the tip.is atleast level with the
shortest mark.
.Thedistanceibetween the scaleand
the pointershouldbeat the mostequal
to the .scale spacing, without being
greaterthan2mm.

(ii) Scalespadng
on an instrument of class(I) or (II);
1mmfor indicating'devices;
0.25 mm for complementary Indicating
devices;
on an instrument of classIII and IIII.
1.25mmfor dial Indicating devices.
1.75mm for optical projection Indicating
devices.

(iii) Limitsofindicauon
Stops shall be provided to limit the
movement of the indicating component
whilst allowing It to travel below zero and
above the capacity of self-indication. This
re-requlrements does not apply to multi­
revolution dial Instruments.
The stops limiting the movement of the
indicatIng components should permit it to
travel across zones of at least 4 scale
spacingsbelowzeroand abovethe capacity
of self-Indication (three zones are not
provided with a scaleon fan charts and on
dials wIth a single revolution poInter they
are called "blank zone").

(iv) Damping
Dampingshouldachievea stable Indication
within 5 simple half periods of oscillation.
Hydraulic damping elements sensitive to
variations In temperature should be
provided with an automotive regulating
device or an easily accessible manual
regulating devIce.
It should be Impossible for the fluid of
hydraulic damping elements on portable
instruments to spill when the instrument is
inclined at 45°.

(4) Dlglta/lndlcatlng and printing deviceS
The following requirements apply in addition

to those in clauses (I) to (v) of sub-paragraph (2) of
this paragraph•

(i) Changeof indication
After a change in load, the previous
Indication shall not persist for longer than
1second.

. (II) Stable equilibrium
Equilibrium is deemed to be stable
when,-
In case of printing and/or data storage,
the requirement In clause (v) of sub­
paragraph (4) of this paragraph are met,
In caseof zero or tare operations clauses
(Iv), (vi), (vii) of sub-paragraph (5) and
(vIIi) of sub-paragraph (6) of this
paragraph, it Is sufficiently close to the
final equilibrium to allow a correct
operation of the device within relevant
accuracy requirements.

(III) Extended indicaung device
An extended indicating device shall not
be used on an instrument with a
differentiated scale division.
When an instrument is fitted with an
. extended indicating device, displaying the
Indication with a scale interval smaller
than 'e' shall be possible only.
during pressing a key, or
l

for a period not exceeding 5 secondsafter
a manual command.
In any case printing shall not be possible.

(Iv) Multiple use of indicating device
Indications other than primary indication
may be displayed in the same indicting
device, provided that,-
Quantities other than weight values are
Identified by the appropriate unit of
measurement, or symbol thereof, or a
special sign.
Weight values that are not weighing
results (sub-clause (I) through clause (ill)
of sub-paragraph(2) of paragraph5PartI )
shall be clearly identified, or they may be
displayed only temporarily on manual
command and shall not be printed.
No restrictions apply if the weighing mode
Is made inoperative by a special
command.
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(v) Printing devIce
Printing shall be clear and permanent for
the Intended use, printed figures shall be
at least 2 mm high.
If printing takes place, the name or the
symbol of the unit of measurement shall
be either to the right of the value or above
a column of values.
Printing shall be impossible when the
equilibrium Is not stable.
Stable equilibrium is considered to be
achieved when over a period of 5 seconds
following· printout, no more than two
adjacent values are indicated, one of
which being the printed value.

(vi) Memory storage device
The storage of primary indications for
subsequent indication, date transfer,
totalizing, etc, shall be impossible when
the equilibrium is not stable. The criterion
of stable equilibrium Is the same as In
clause (v) of sub-paragraph (4) of
paragraph 4.

(5) Zero setting and zero-tracking devices
An Instrument may have one or more zero­

setting devices and shall have not more than one
. zero-tracking device.

(i) Maximum effect
The effect of any zero setting device shall
not alter the maximum weighing capadty
of the Instrument
The overall effect of zero setting and zero
tracking device shall be not more than 4%
and of the Initial zero setting device not
more than 20% of the maximum capadty.

(ii) Accuracy
After zero setting I the effect of zero
deviation on the result of the weighing
shall be not more than 0.25 e; however,
on an Instrument with auxllJary Indicating
device this effect shall be not more than
0.5 d.

(iii) Multiple range instrument
Zero setting In any weighing range shall
be effective also in the greater weighing
ranges If switching to a greater weighing
range Is possible while the instrument is
loaded.

(iv) Control of the zero setting devIce
An instrument except an Instrument

according to sub-paras (13) and (14) of
this paragraph,
whether or not equipped with an initial
zero-setting device, may havea combined
semi-automatlc zero-setting device and a
semi-automatiC tare-balancing device
operated by the same key,
If an instrument has a zero device and a
tare-weighing device, the control of the
zero-setting device shall be separated
from that of the tare-weighing device.
A semi-automatic zero setting device shall
function only; and when the instrument
is In stable equilibrium, it cancels any
previous tare operation.

(v) Zero indicating device on an instrument
wIth digital indiciJtion
An Instrument with digital indication shall
have device that displays a special signal
when the deviation from zero is not more
than 0.25 e. This device may also work
when zero is indicated after a tare
operation.
This device is not mandatory on an
Instrument that has an auxiliary indicating
or a zero-tracking device provided that the
rate of zero tracking Is not less than 0.25
d/second.

(vi) Automatic zero setting device
An automatic zero-setting device shall
operate only when,-
the equilibrium is stable, and
the indication has remained stable below
zero at least 5 seconds.

(vII) Zero tracking device
A zero tracking device shall operate only
when,-
the Indication is at zero, or at a negative
net value equivalent to gross zero, and
the equilibrium is stable, and
the corrections are not more than O.S dl
second.
When zero Is IndIcated after a tare
operation I the zero tracking device may
operate within a range of 4% of max
around the actual zero value.

(6) TaredevIce
(I) Ge,neralrequirements :

A tare device shall comply with the
relevant provisions of sub-paragraph (1)
through (4) of this paragraph.

,
_l __
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(ii) Scale interval-:
The scale interval of a tare-weighing
device shall be equal to the scale interval
of the Instrument for any .glven load.

(iii) Accuracy:
A tare device .shell permit setting the
lndicatlon'tozerowlth an accuracy better
than:
± O.2Se for electronic instrumentsand any
instrument with analogue indication.
± O.25e for mechanical instruments with
digital .indication and instruments with
auxiliary 'indication device.
± O.Sefor mechanical instruments with
digital indication and instruments with
auxiliary indication device.
On amulti-interval instrument e shall be
replaced by el'

(iv) Operating range
The tare deviceshall be such that It cannot
be used at or belo_wits zero effect or
above its maximum indicated effect.

(v) Visibility of operation
OperatIOnof the tare deviceshallbe visibly
indicated on the instrument. In the case
of instruments with digital indication this
shall be done by marking the indicated
net value with the sign "NET" or "Net" or
"net".

Note: If an instrument Isequipped with a device
that allows the gross values to be
displayed temporarily while a tere device
is In operation, the "NET" symbol
disappears while the gross value is
displayed.
This is not required for an Instrument with
a combined semiautomatic zero-setting
device and a semi-automatic tare­
balancing device operated by the same
key.

(vi) Subtractive tare device:
When the use of subtractive tare device
does not allow the value of the residual
weighing range to be known, a device
shall prevent the use of the Instrument
above Its maximum capadty or Indicate
that this capadty has been reached.

(vii) Multiple range instrument:
On a multiple range instrument the tare
operation shall be effective also in the

greater weighing ranges, if SWitchingto a
greater weighing range is possible while
the Instrument is loaded.

(viii) Semi-automatic or automatic tare devices
Thesedevices shall operate only when the
instrument is in stable equilibrium.

(ix) Combined zero setting and tare balancing
device
If the semi automatic zero settinj'Jdevice
and semi automatic tare balanCingdevice
are operated by the same key; sub clause
(II) and (v) of sub-paragraph (5) of this
paragraph and if appropriate seb-deuse
(vII) of sub-paragraph (5) of this
paragraph apply at any load.

(x) Consecutive tare operations
Repeat operation of a tare device is
permitted.
If more than one tare device is operative
at the same time, tare weight values shall
be clearly designated when indicated or
printed.

(xl) PrInting of weighIng results
Gross weight values may be printed
without any deslqnation. For a
designation by a symbol, only "G" is
permitted.
If only net weight values are printed
without corresponding gross or tare
values, they may be printed without any
dEjslgnation. A symbol for designation
shall be "N". This appliesalsowhere semi­
automatic zero setting and semi­
automatic tare balancing are initiated by
the same key.
Gross, net or tare values determined by ~
multiple range instrument or by a multi­
Interval instrument need not be marked
by a special designation referring to the
(partial) weighing range.
If net weight values are printed together
with the corresponding gross and/or tare
values, the net and tare values shall at
least be identified by the corresponding
symbol "Nil and "T".
However, it is permitted to replace the
symbols G, N, T by complete words.
If net weight values and tare values
.determined by different tare devices are
printed separately, they shall be suitably
Identified.
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(7) Preset tare device
(7)(i) Scale interval

Regardless of how a preset tare value is
~:~tlOducedinto the device, its scale interval
shell be equal or automatically rounded to
the scale interval of the instrument. On a
multiple range instrument, a preset tare
value may only be transferred from one
weighing range to anotheronewith a larger
verification scale lotesval but shall then be
rounded to the latter. Fora multiple interval
instrument, the maximum preset tare value
shall not be greater than Max1 and the
indicatedor printed,calculatednet valueshall
be rounded to the scale interval of the
instrument for the same net weight value.

(ii) Modes of operation
A preset tare device may be operated
together with one or more tare devices
provided that:
clause (x) of sub-paragraph (6) of this
paragraph Is complied, and
a Preset tare operation cannot be modified
or cancelled as long as any tare device
operated after the preset tare operation is
still In use.
preset tare devices may operate
automatically only if the preset tare value
is clearly identified with the load to be
measured.

(iii) IndicatIon of operation
Forthe indicating device dause (v) of sub­
paragraph (6) of this paragraph applies.
It shall be possible to indicate the preset
tare value at least temporarily.
Provisions of clause (xi) of sub-paragraph
(6) of paragraph 4 applies accordingly
provided that
·if the calculated net value Is printed, at
least the preset tare value Is printed as
well, with the exception of an Instrument
covered by sub-paragraphs (13), (14) or
(16) of this paragraph.
Preset tare values are deSignated by the
symbol "PT"; however, it is permitted to
replace the symbol "PT" by complete
words.

(8) LockingpositIons
::i) Preventiono/weighing outside the "weighr

position
If an instrument has one or more locking
device, these devices shall only have two

47lt?oJII-'~

stable posldons corresponding to "locked"
and "weigh"; and weighing shall only be
possible in the "weigh" position.
A "pre-weigh" position may exist on any
instrument of class I or II, except under
sub-paragraphs (13), (15) or (16) of this
paragraph.

(ii) Indication ofposftlon

The "locked" and "weigh" positions shall
be clearly shown.· .

(9) Auxlfiilry calibration devIces (removable or
fixed)

(I) Oevices with one or more platform
The nominal value of the ratio between the
weights to be placed on the platform to
balance a certain load and this load shall
not be less than 1/5000 (it shall be visibly
Indicated just above the platform).
The valueof the weights needed to balance
a load equal to the verifICationscale interval
shall be an integer multiple of O.lg

(II) Numbered sca~edevices
The scale intervaloftheauxiliaryveritication
devices shall be equal to or smaller than
1/5 of the verification scale interval for
which it is intended.

(10) Selection of weighing ranges on a weighing
scale on a multiple range instrument
The range which is actually in operation
shall be clearly indicated.

Ca) Manual selection of the weIghing range Is
allowed
-from a smaller to a greater weighing
range at any load;
-from a greater to a smaller weighing
range when there is no load on the load
receptor and the indication is zero at a
negative net value. The tare operation
receptor shall be cancelled and the zero
shall be set to ±0.25 e both automatically.

(11)Device for selection (or switching) between
various toed receptors-LOiJd transmitting
devices and various load measuring
devices

(I) Compensation of no 1000deffect
The selection device shall ensure
compensation for the unequal no loadeffect
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of the-venous "oaa receptors-teed
transmlttll19 devices, lnuse,

(il) Zero setting
Zero:settlng 'of an instrument with any
multiple .ccmbfnatlon of various load
measurl119 .devlces and various load
receptors ·shall be possible without any
,ambiguity and ;In .accordance with the
provisions of sub-paraqraph (5) of
paragraph4,

(iii) Imposslbl/Ity,ofweigfring
Weighing .shall not be possible while
selection devices are being used.

(iv) Identification of the combination use
Comtilnatlon of load receptors and load
measuring devices used shall be readily
Identtflable,

(12) "P/us"and ''minus'' comparative Instrument
For the purpose of verification a "heavy"
or "pius" and "light" or "minus"
comparators Instrument Is considered to
be a semi-self Indicating Instrument.

(i) Distinction between ''plus'' and 'minus"
zone
On an analogue Indicating device, the
zonesSituated on either side of zero shall
be distinguished by "+" and "-",
On a digital indicating device, an
inscription nearer the indlC!tlng device
shall be given,
range ± .."......gram (kg, t)
range .,,"""" gram (kg, t)/+" ....gram
(kg, t)

(ii) Form of scale
Scale of a comparator instrument shall
have at least one scale diviSion dequal to
e (d = e) on either side of zero, The
corresponding value shall be shown at
either end of the scale,

(13) Additional requirement for an instrument
for direct sstes to the pub/I:;
The following requirements apply to an
Instrument of class II, III, or IV with a
maximum capacity not more than 100 kg
capacity designed for direct sale to the
public,

(i) Primary Indication
On an Instrument for direct sale to the
public, the prImary indications are the
weighing results and the Information

about the correct zero position, tare, and
pre-set tare operation,

(1/) Zerosettingdev/ce
An Instrument for direct sale to the public
shall not be fitted with a non-automatic
zero setting device unless operated with
a tool.

(iii) Taredevice
A mechanical instrument with a weight
receptor shall not be fitted with a tare
device,
An Instrument shall not be fitted with a
device which can recall the gross value
while a tare or pre-set tare device Is In
operation,
(a) Non-automatic tare device

A displacement of 5 mm of a point
of the control shall be at the most
equal to one verification scale
interval.

(b) Semi-automatic tare deVice
An instrument may be fitted with
semi automatic tare device If-
the action of the tare device does
not permit the reduction ofthe.tare;
and
their effect can only be cancelled
when there is no load on the load
receptor.
In addition, the instrument shall
comply with at least one of the
following requirements :
the tare value is indicated
permanently in a separate display,
the tare value is Indicatedwith a sign
"-" (minus), when there is no loadon
the load receptor, or
the effect of the device is cancelled
automatically when the indication
returns to zero when unloading the
load receptor after the stable net
weighing results greater than zero
hasbeen Indicated.

(c) Automiltictaredevice
An instrument shall not be fitted with
an automatic tare devices,

(Iv) Preset tere device
A preset tare device may be provided if
the preset tare 'value is indicated as a
primary indication on a separate display
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which is clearly differentiated from the
weight display sub-clause (b) of clause
(iii) of sub-paragraph (13) of this
paragraph, applies.
It shall not be possible to operate a pre­
set tare device, if a tare device is In use.
Where a preset tare is assodated with a
price look up (PLU), the preset tare value
may be cancelled at the same time, as
the PLU is cancelled.

(v) ImpossibIlity of weighing
It shall be Impossible to weIgh or to guide
the Indicating element during the normal
locking operation or during the normal
operation of adding or subtracting
weights.

(vi) Visibility
All primary Indications shall be displayed
clearly and simultaneously to both the
vendor and the customer.
On digital devices that display primary
indIcations, the numerical figures on eIther
set shall be of the same dimension and at
least 10 mm hIgh, with a tolerance of
O.Smm
On an instrument to be usedwlth weIghts,
it shall be, possibleto distinguish the value
of the weights.

(vii) No auxl'llary and extended indicating
deVIce
An Instrument shall not be fitted wIth any
auxiffary Indicating device nor an extended
indicatIng device.

(viii) Instrument of class II
An Instrument of classIIshalf comply with
the requirements given in sub-paragraph
(9) of paragraph 3 for an Instrument of
class III.

(ix) SignificQnt fault

When a significant fault has been
detected, a visible or audible alarm shall
be provIded for the customer; and data
transmiSSionto any peripheral equipment
.shall be prevented. This alarm shall
continue until such time as the user takes
action or the cause disappears.

(x) CountIng ratio
The counting ratio on a mechanical
counting Instrument shalf be 1/10 or
1/100.

(14) Additional requirements for an instnJment
for direct sale to the public with price
indication
The following requirements are to be
applied in addition to sub-para(13) of this
rule:

(1) Primary indIcations
On a price indicating Instrument, the
supplementary primary Indication are unit
price and price to pay and if applicable,
number, unit price and price to pay for
non-weighed articles and price totals.
Price charts, such as fan charts, are not
subject to the requirements of this
specification.

(1/) Instrument with price scales
Forunit price and price-to-pay scales,sub­
paragral*l (2) ctthis paragraphand dauses
(i) to (iii) of sub-paragraph (3) of this
paragraph apply accordingly. The decimal
shall be indicated to two places.
Reading from price scales shall be 50
possible that the absolute value of the
dIfference between the product of the
Indicated weight W and unit price U and
the Indicated price to pay P is not greater
than the product of e and the unit price
of that scale.
IW.U- p 1.5. e.U

(iii) Price computing instroment
(a) The price to pay shall be calculated

and rounded to the nearest interval
of price to pay, by multiplication of
weight and unit price, both as
indicated by the instrument. The
device which performs the
calculations in any case considered
a part of the Instrument.

(b) The unit price is restricted to price/
100g or price/kg.

(c) Notwithstanding. the provisions In
clause (I) of sub-paragraph (4) of
this paragraph, the indication of
weight unit price and price to pay,
shall remain visible after the weight
indIcation is stable and after any
Introduction of the unit price, for at
least one second and while the load
is on the load receptor.

(d) Notwithstanding the provisions In
clause (I) of sub-paragraph (4) of
this paragraph, these indications

I
- '""'----
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. m~y remain visible for not more than
3'seconds after'removing the load,
;.'provldedthatttheweiqht indication
-has: been stable 'before and the
Indication would.otherwise be zero.
As .Iong as there Is a weight
'IndJcatlon:after iremovlng the load,
!'It shall not 'be .possible to Introduce
or .change,auntt prlce,

(e) ,If'transaction 'performed by the
:Instrument is printed, weight, unit
~prlce·:and;price..to-pay shall all be
;:printed.

<0 'The data maybe stored In 8memory
.of ,the lnstrurnent before printing.
:nbesame data shall not be printed
twice on the ticket for the customer.
Instrument that can be used for
price labelling purpose, must comply
with sub-paragraph (16) of this
paragraph as well.

(iv) Special8pplications of a prIce computing
instrument
Only if all transaction performed by the
instrument or by connected peripheral are
printed on a ticket or label Intended for
the customer, a price computing
instrument may perform additional
functions which facilitate trade and
management. These functions shall not
lead to confusion about the results of
weighing and price computing.
Other operations or Indications not
covered by the following provisions may
be performed, provided that no Indication
which could possibly be misunderstood as
a primary Indication, is presented to the
customer. .

(a) Non-weighed artides
An Instrument may accept and
record positive or negative prices to
pay one of several non-weighed
articles, provided the weight
Indication is zero or the weighing
mode is made inoperative. The
price-to-pay for one or more of such
articles, shall be shown In the price­
to-pay display.
If the price to pay is calculated for
more than one equal article, the
number of such articles shall be
shown on the weight display,without
being possibly taken for a weight·

and the price for one article on the
unit price display, unless
supplementary display are used to
show the number of articles and
artides price.

(b) Totalization
An instrument may totalize
transaction on one or severaltickets;
the price total shall be indicated on
the price-to-pay displayand printed,
accompanied by a special word or
symbol, either at the end of the
price-to-pay column or on a separate
label ticket with appropriate
reference to the commoditieswhose
prices to pay have been totalized; all
prices to pay that are totalized shall
be printed and the price total shall
be the algebraic sum of all these
prices as printed.
An instrument may totalize
transaction performed on other
instruments linked to it, directly or
over metrologically controlled

. peripherals, and If the price-to-pay
scale Intervals of all connected
instruments are identical.

(c) Multi-vendor operation
An instrument may be designed to
be used by more than one vendor
or to serve more than one customer
at the same time provided that the
connection between the transactions
and the relevant vendor or customer
is appropriately Identified.

(d) cancellation
An instrument may cancel previous
transaction, where the transaction
has already been printed, the
relevant price-to-pay cancelledshall
be printed with an appropriate
comment. If the transaction to the
cancelled is displayed to the
customer, it shall be clearly
differentiated from normal
transaction.

(e) Additional information
An instrument may print additional
information if this is clearly
correlated to the transaction and
does not interfere with the
assignment of the weight value to
the unit symbol.
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A self service' instrument need not have'
two sets of scales displayed.
If a ticket or label is printed, the primary
Indications shall include a designation of
the product when the instrument used to
sen different products.

(15) Instruments similar to one normally used
for dIrect sale to the public
An Instrument similar to one normally
used for direct sale to the public which
does not comply with the provisIons of
sub-paraqraphs (13) and (14) of this
paragraph shall carry near the display, the ,
indelible marking:
"NOT TO BE USED FOR DIRECT"SALETO
THE PUBUC"

(16) Price labelling instrument
Clause (vifl) of sub-paragraph (13), sub­
clauses (a) and (e) of clause (III) of sub- ,
paragraph (14), sub-clause (a) of clause
(iv) of suo-paragraph (14) and sub-dause .
(e) of dause (iv) of sub-paraglClph (14) .
of this paragraph respectively apply.
A price labelling instrument shall have at •
least one dIsplay for the weight. Itmay be
used temporarily for set-up purpose such .
as supervision of setting.weight limits, unit
price, preset tare values, commodity
names.
It shall be possible to verify, during use of
the instruments, the actual values of unit
price and preset tare value,
Printing below minimum capacity shall not
be possible.
Printing of labels with fixed values of
weight, unit price and prtce-to-pev is
allowed provided that the weighing mode
is made In-operative.

(17) Mechanical counting instrument wIth unit­
weight receptor
For the purpose of verification, a counting
Instrument is considered to be a semi- '
self indicating instrument.

(i) Indicating device
To permit verification, a counting
Instrument shall have a scalewith at least
one scale division d = e on either side of
zero, the corresponding value shall be
shown on the scale.

----- --- -

(fi) Counting ratio
The counting ratio shall be shown dearly
just above each counting platform or each
counting scale marie.

S. RequIrements for electronic instruments
In addition to paragraphs 3 and 4, an
electronic instrument shall comply with
the follOWing requirements.

(1) General requirements
(i) An electronic instrument shalf be designed

and manufactured such that when it is
exposed to disturbances:
either;
(a) significant faults do not occur, or
(b) significant faults are detected and

acted upon.
. Note: A fault equal to or smaller than eis allowed

Irrespective of the value of the error of
IndicatIon.

(II) The requirements in sub-paragraphs (6),
(7), (8) and (9) of paragraph 3 and clause
(I) of sub-paragraph (1) of this paragraph
shall be met durably in accordance with
the Intended use of the instrument.

eJII) A pattern of an electronic instrument Is
presumed to comply with the requirements
In clause (i) and (iiyof sub-paragraph (1)
and clause (H).ofsiib-paraqraph (3) of this
paragraph, if it passes the examinatIons
and tests specified In sub-paragraph (4)
of this paragraph.

(iv) The requirements In (I) of sub-paragraph
(1) of this paragraph may be applied
separately to-
(a) each individual clause of Significant

fault, and/or;
(b) earn part of the electroniCinstrument

The choice; where sub-clause (a) or (b) of
clause (i) of sub-paragraph (1) of
paragraph 5 Is applied, is ieft to the
manufacturer. .

(2) Acting upon Significant faults
, When a signifICantfault has been detected,
the instrument shall either be made
Inoperative automatically, or a visual or
audible indication shall be provided
automatically and shall continue until such
time as the user takes action or the fault
disappears.

_j .__ ---- -
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.(3)Functione/ requirements
(i) Upon'swltch on (switch-on of indication),

a special procedure shan be performed
that shows all relevant signs of the
Indicator Inlthe active and non-activestate
sufficlent!y long to be checked by the
operator.

(ii) In addition to the sub-paragraph (9) of
paragraph'3an electronic instrument shall
comply with the .requlrements under
relatlve:l'1umldityof 85%.at the upper limit
of the temperature range. this Is not
appjtc.ableto an electronic Instrument of
dassl and of class II, if e Is less than 1g.

(iii) ElectronicInstruments, dass I Instruments
exempted, shall be subjected to the span
stability test specified indause (Iv) of sub­
paragraph(4) of this paragraph. The error
nearmaxImum capability shall not exceed
the maximum permissible error and the
absolute value of the difference between
the errors' obtained for any two
measurements shall not exceed half the
verification scale interval or half the value
of the maximum permissible error,
whichever Is greater.

(iv) When an electronic instrument is
subjected to the disturbances specified
in clause (iii) of sub-paragraph (4) of this
paragraph, the difference between the
weight indication without the disturbance
(intrinsic error), shall not exceed eor the
instruments shall detect and react to a
significant fault.

(v) During the warm-up time of an electronic
instrument there shall be no Indication or
transmission of the weighing result.

(vi) An electronic instrument may be equipped
with Interfaces permitting the coupling of
the instrument to any perIpheral devices
or other Instruments.
An interface .shall not allow the
metrological functions of the Instruments
measurement data to be inadmissibly
influenced by the peripheral devices (for
example computers), by other
interconnected instruments, or by
disturbances acting on the Interface.
Functions that are performed or Initiated
via an Interface shall meet the relevant
requirements and conditions of dause (Iv)
of this sub-paragraph.

Note: An "Interface" comprises all mechanical,
electrical and logic properties at the data

_c.

-------

Interchange point between an instrument
and peripheral devices or other
Instruments.
(a) It shall not be possible to introduce

into an instrument, through an
interface, instructions or data
intended or suitable to:

o display data that are not clearly
defined and could be mistaken for a
weighing result,

o falsify displayed, processedor stored
weighing results,

o adjust the instrument or changeany
adjustment factor; however
instructions may be given through
the lnterface to carryout an
adjustment procedure using a span
adjustment device incorporated
inside the instrument or for
instruments in class I, using an
external standard mass,

o falsify primary indication displayed
in case of direct sales to the public.

(b) An interface through the functions
mentioned in sub-clause (a) of
clause (vi) of sub-paragraph (3) of
this paragraph cannot be performed
or initiated, need not be secured.
Other interface shall be secured as
per sub-clause (d) of clause (if) of
the sub-paragraph(1) of paragraph4.

(~ An interface intended to be
connected to a peripheral device to
which the requirements of this
(Schedule) apply, shall transmit data
relating to primary indication in such
a manner that the peripheral device
can meet the requirements.

(vii) A battery operated electronic instrument
shall either continue to function correctly
or not indicate any weight values,
whenever the voltage is below the
manufacturer'S specified value.

(4) Performence and spen stability tests
(I) Testconsiderations :

All electronic instruments of the same'
category, whether or not equipped with
checking faCilities, shall be subjected to
the same performance test programme.

(Ii) State of instrument under test:
Performance tests shall be carried out on
fully operational equipment in its normal

--,
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operational state or in a status, as similar
as possiblethereto.
If an electronic instrument is equippedwith
an interface permitting the coupling of the
instrument to external equipment, the
instrument shall, during the tests
mentioned Insub-paragraphs (n (3) and
(4)of paragraph 3 of Annexure A be
coupled to external equipment, as
specified by the test proceclure.

(iii) Performance test
Performance tests shall be performed
according to paragraphs 2 and 3 of
Annexure A.

TABLE43-A
Tests CharacteriStIcunder test

Static temperature Influence factor

Damp heat, steady state Influence factor

Power voltage variations Influence factor

Short time power reductions Disturbance

Bursts (transients) Disturbance

Electrostaticdischarge Disturbance

Electromagneticsusceptibility Disturbance

(iv) Spanstability test

Span stability test shall be performed
according to paragraph 4 of Annexure A.

6. Technicalrequirements for a non-self
IndicatingInstrument

A non-self-Indicating instrument shall
comply, as far as appllcable, with
paragraphs 3_and4.

(1) Minimumsensitivity

An extra load equivalent to the absolute
value of the maximum permissible error
for the applied load, shall be placedon the
instrument at equilibrium and shall cause
a permanent displacementof the Indicating
element of at least
1mm for an Instrument of class I or II

2 mm for an Instrument of class III or IV
with Max. 30 kg
5 mm for an Instrument of dass III or IV
with Max. 30 kg

The sensitivity tests shall be carried out by
placing extra loads with a slight Impact in
order to eliminate the effects of
discrlmfnatlo:1 threshold.

(2) Indicatingdevce
(f) Generalprovisions·

(a) Equilibrium,lndlcatlng component
If two indices are providedl with one
fixed and another movable then the
thickness of the two indicating
components shall be equal and the
distance between them shalf not
exceed their thickness.
However, this distance may be equal
to 1mm, If "the thickness of the
indices is less than this value.

{b} Securing
It shall be possible to secure the
sliding poises, the removable masses
and the adjusting cavities or the
housings of such devices as
prescribed by Director.

(c) Printing
If the device permits printing, this
should be possibleonly if sliding bars
or poises or a mass switching
mechanism are each in a position
corresponding to a whole number of
scaledivisions. Except for accessible
sliding poisesor bars, printing should
be possible only if the equilibrium
indicating component is in the
reference position to within the
nearest half scale interval.

(If) Sliding poise device
(a) Form of scale marks

On bars on which the scale interval
is the verification scale interval of
the instrument, the scalemari<sshall
consists of lines of constant
thickness. On other major (or
minor) bars, the scale mari<s shall
consist of notches.

(b) Scale spadng
The distance between scale marks
shall not be less than 2 mm and be
of sufficient length so that the
normal machining tolerance for
notches or scale marks does not
causean error in the weighing result
exceeding 0.2 of the verification
scale interval.

. (c) Stops
The displacement of sliding poiseson
major and minor bars shall be limited
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to the graduated part of major and
minor bars.

(d) Indicating component
Each sliding poise device shall be
provided with an indicating
component.

(e) Accessible sliding poise device
'There shall be no moving parts in
,sliding .polses, except sliding minor
:bars.
"There shaUbe no cavity on sliding
poises that could aCCidentally hold
foreign bodies.
.It shaHbe possible to secure parts
that are detachable.
The displacement of sliding poises
on major and minor bars shall
require a certain effort.

(iii) Indication by use of proportional weights
The reduction ratios shall be in the form
lOk, k being an integer or zero.
On an Instrument intended for direct sale
to the public, the height of the raisededge
of the weights receptor platform should
not exceed one-tenth of the greatest
dimension of the platform, without being

~ more than 25 mm.
{3}Condition of construction
(I) Equilibrium indicating component

An Instrument shall be provided with two
moving indices or one moving Indicating
component and a fixed datum mark, the
respective position of whiCh Indicates the
reference position of equilibrium.
On an Instrument of class III or IV
designed to be used for direct sale to the
public, the Indices shall allow the
equilibrium to be seen from the opposite
sides of the Instrument.

(ii) Knives, bearings and friction plates.
(a) Types of connection

Leversshall be fitted with knivesonly
and these shall be pivoted on
bearings.
The line of contact of the knives and
bearing shall be a straight line.
Counter beams shall be pivoted on
knife edges.

(b) Knives
The knives shall be fitted to the

levers In such a way that the
invaria bility of the ratios of the lever
arms is assured. They shall not be
welded or soldered.
The edgeSof the knives of one and
the same lever shall be practically
parallel and shall be situated In one
plane.

(c) Bearings:
The bearings shall not be welded or
soldered to their supports or In their
mountings.
It shall be possiblefor bearingsof an
Instrument with ratio platforms and
steelyards to oscillate in all directions
on their supports or in their
mountings. On such instrumentsanti­
disconnection devices shall prevent
the disconnectionof articulated parts.'

(d) Friction plates:
The longitudlnai play of the knives
shall be limited by friction plates.
There shall be point contact between
knife and friction plates and it shall
be situated on the extension of the
line(s) of contact between knife and
bearing(s).
The friction plate shall form a plane
through the point of contact with the
knife and its plane shall be
perpendicular to the line of the
contact between knife and beartng.
Itshall not be welded or soldered to
the bearings or their support.

(iii) Hardness
Contact parts of knives, bearings, friction
plates, inter levers, inter leversupportsand
links shall have a hardness of at least 58
RockweliC.

(iv) Protective coating
A protective coating may beapplied to the
parts In contact of jointed components
provided that this does not lead to changes
of metrological properties.

(v)· TlJredevices
No Instrument shall be fitted with a tare
device.

{4}Simple sliding poise instrument (steelyard)
(I) General

(a) Scale marks: The scale marks shein
be lines or notches, either on the
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edge, or on the flat of the graduated
shank.

The minimum scale spadng is 2 mm
between notches and 4 rnrn
between lines.

(by Pivots: The load per unit length on
the knives shall be not more than
10 kg/mm.
The bores of bearing in the form of
an annulus shall have a diameter at
least equal to 1.5 times the largest
dimension of the cross section of the
knife.

(c) Equilibrium indicating component

The length of the equilibrium
indicating component, if provided
taken from the edge of the fulcrum
knife-edge of the instrument, shall
be not less than 1115 of the length
of the graduated part of the major
sliding poise bar.

(d) Distinctive mark
The head and the sliding poise of
an Instrument with detachable
sliding poises shall bear the same
distinctive mark.

(ii) Instrument with Single capacity

(a) Minimum distance between knife­
edges
The minimum distance between
knlfe-edges is,-
25 mm for maximum capacities less
than or equal to 30 kg.
20 mm for maxim um capacities
exceeding 30 kg.

(b) Graduation
The graduation shall extend from
zero to the maximum capacity.

(c) Zero setting
If an instrument of class III or IV is
provided with a zero-setting device,
this shall be a captive screw or nut
arrangement with a maximum effect
of 4 verification scale intervals per
revolution.

(5) Instrument with a load measuring device
with accessible sliding poises (of steelyard type)

(i) General

The provisions of sub-paragraph (2) of
paragraph 6 relating to load measuring

deviceswith accessiblesliding poisesshall
be observed.

(ii) Range of numbered scale

The numberedscaleof the instrumentshaff
permit continuous weighing from zero to
the maximum capacity.

(iii) Minimum scale spacing

The scale spacing ix of the different bars
(x = 1,2,3....)
ix ~ dx/(e)( 0.05) mm but ix ~ 2mm

-(iv) Ratio platform

If an instrument is provided with a ratio
platform for extending the indicating range
of the numbered scale, the ratio between
the value of the weights placed on the
platform to balance a load and the load
itself shall be 1/10 or 1/100.

This ratiO shall be indicated legibly and
permanentlyon the beamina positionclose
to the ratio platform, in the form 1 : 10,
1 ; 100 or 1/10, 1/100.

(v) Zero setting

An instrument shall have a zero-setting
device consisting:

either of a cup with greatly convex cover

or of a captive screw or nut arrangement
with a maximum effect of 4 verification
scale intervals per revolution.

(vi) Lrxking of the beam

An instrument shall have a manual device
for locking the beam, the action of which
prevents the equilibrium indicescoinciding
when at rest.

(vii) Woodenparts

If certain parts of an instrument, such as
the frame, the platform or the board are
of wood, this shall be dry and free from
defects. It shall be coveredwith a paint or
an effective protective varnish.
No nailsshall be usedfor the final assembly
of wooden parts.

7. Markingofan instrument
(1) Descriptive markings

All instruments shall carry, in order, the
following markings:

(i) Compulsory in all cases
- manufacturer's mark, or name written in­
full,

-----~--- -_------ --~ - - --- - -_ _j=-" ==-:_~=---=========~==
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• Indication of accuracy class In the form
for specie"accuracy I
for high accuracy n
for medium accuracy m
for ordinary accuracy N

- maximum capacity in the form Max
- minimum capadty in the form Min
- verifIaltion scale interval in the form e=

(ii) Compulsory If applicable
- mark of manufacturer's agent for· an
imported Instrument,

- identification mark on each unit of an
instrument consisting of separate but
associatedunits.

- pattern approvalmark,
- scaleInterval if d< e
.: maximumadditional
tare effect

in the form d ;:
in the form T = +...

- maximumsubtractive in the form T .. - ...
tare effect If
different from Max

- maximumsafe load
- the special temperature
limitswithin
which the instrument
complieswith the
prescribedconditions
of correct operation

in the form lim =
in the form 0c/

....... 0C/

in the form 1 :
...... or 1/........

: ....... mg/g/kg/t

- counting ratio on a
counting instrument

- rangeof pius/minus
indicationof a digital
comparatorinstrument

(iii) Presentation of descriptive markings
The descriptive marking shall be indelible
and of a size shape and clarity allowing
easy reading.
They shall be grouped together in a dearly
visible place either on a descriptive plate
fixed to an instrument, or on a part of the
Instrument itself.
The markings:Max ..

Mln ..
e.I.".·••.•....".
d If d = e and
Accuracy class.......

shall also be shown near the display of
the result if they are not already located
there.
It shall be possible to seal the plate
bearing the descriptive marking.

(a) Markings in special cases:
In specialcase, someof the markingsshall
be in the form of a table as illustrated
below:-

For amulti-interval
instrument .

For en Instrument with more
than one weighing range (Wl, ~) I

For an instrument with
weighing ranges in
differen{c/asses .

Wl W2 W1
n.

Max2/5/15 kg Max20 kg 100kg Max 1000g
Min20g Min 2009 1kg Min5g
e = 1/2/5 g e = 109 50g e = 0.1 9

d = 0.02 9

m
5OO0g

40g
2g
2g

(b) Dimensions:
Whenseveral plates are placedone above
the other (as for example In the caseof an
instrument conSistingof several separate
devices) they should be of the samewidth.
This common width is fixed at 80 mm.

(c) Fixing:
The plate shall be fixed by rivets or screws
with one of the rivets of red copper or
material having qualities recognised as
similar. Itshould be possible to securethe
head of one of the screws by means of a

lead cap inserted in a device that cannot
be dismantled. The diameter of the rivet
or of the lead cap should be able to
accommodate a stamp 4 mm in diameter.

(d) Dimension of the letters: The height of
capital letters should be at least 2 mm.

(Iv) Specific cases
(a) Instrument having several load receptors

and load measuring devices
Each load measuring device which Is
connected or can be connected to one or

•• ! ~ ••••• r'" 1-· ·t·3~"'..""",,~1~3f1'l!,,,,,,·,,=,·,[:t,--·,·'.:-.,t:'lit!"!.!!:'"'' ~"r '·1-11~""·J"-'-'It4~~'!1!:;L_:-.::..:::!::1~~·~·"fWT'+~~"'·.·.~~.... --. '-
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more load receptors, shall bear the
descriptive markings relating to these viz.
Identification mark,
maximum capadty,
minimum capacity,
verification scale interval and
if appropriate, maximum safe load and
maximum additive tare effect.

(b) Instruments consisting of separately built
main parts
If main parts cannot be exchangedwithout
altering the metrological characteristics of
the Instrument, each unit shall have an
identlflcatlon mark which 'shallbe repeated
in the descriptive markings.

(2) Verirtcationmarks

(i) Position
An Instrument shall have a place for the
application of verification marks.
Thisplace shall,-
be such that the part on which It is located
cannot be removed from the instrument
without damaging the marks
allow easy applicationof the markswithout
changing the metrological qualities of the
instrument
be visible without the instrument having to
be moved, when It is In service.

(Ii) Mounting
An Instrument required to bear verifICation
marks shall have a verification mark
support, at the place provided for above,
which ensures the conservation of the
marks:

(a) When the mark isof the self-adhesivetype,
a spaceshall be providedon the instrument
for the application of the mark.

8. Metrological control
(J)Verification
(i) Visual inspection

Before testing, the instrument shall be
visually Inspected for
metrological characteristics, I.e., accuracy
class, Min, Max e, d.
prescribed Inscription and position for
verification and control marks.

model approval number wherever
applicable.

(if) ~sts
Tests shall be carried out to verify
compliance with the following
requirements :

• clause (I) of sub-para (6) of
paragraph 3-Value of maximum
permissible error,

• sub-clauses (b) and (c) of clause (iii)
of sub-paragraph (6) of paragraph
3-Maximum permissible error for
net and tare values,

• dause (ii) of sub-paragraph (6) of
paragraph 3-ScaIe interval of the
tare weighing device,

• dause (iii) of sub-paragraph (7) of
paragraph 4 operation of the tare
device shall be Visible.

• clause (i) of sub-paragraph (7) of
paragraph 3 repeatability (3
weighing on classes III and IVand 6
weighing for I and II)

• clause (iI) of sub-paragraph (7) of
paragraph 3-Eccentric loading

• sub-paragraph (8)of paragraph 3-
Discrlminatlon

(iii) Stamping
Verification shall be testified by verlficatlon
marks, All components whose dismantling
or maladjustment might alter the
metrological characteristiCS of the
Instrument should be secured by a seal.

(2) Inspection
During inspection the following tests shall
be carried :
- maximum permissible error; clause (i)
of sub-paragraph (6) of paragraph 3,

- Eccentric loading; clause (ii) of sub­
paragraph (7) of paragraph 3,

- the seal applied during verification shall
remain Intact.

9. Testprocedure during verification and
Inspection

(1) Evaluation of error
At a certain load L, the indicated value, I
Is noted. Additional weights of say 1/10
e are successively added until the

_L ~_" ~ __
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indlcatlon;'of the lnstrument'ls Increased
unambiguously by .one .scale Interval
(I + e) .::The. additional; load ;Ladded to
the load rec~ptor.gives the:indication P, by
using the formula
P = I +'(U2)e - £\'L
The error Is E·= P-:L
= I + (1l2)e - L-.£\L

.:5.:mpe
(2) Weights
(i) The standa~d.weights,usedfor verlficatlon

of an' instrument shall not have an error
greater than 1/3 of the maximum
permissible,error of the instrument for the
epplled.load.

<ii) Substitution of standard weights: While
verlfY-lng:Instrument with maximum of 1
tonne :and more, instead of standard
weights, any other constant load may be
used,provided that standard weights of at
least 1 tonne or 50% of maximum,
whichever is greater, is used..

(3)Weighing tests
Apply test loads from zero up to and
induding Max.and similarly removethe test
loads back to zero. During verification 5
test loads shall be selected and during
inspection 3 test loads.
The test loads selected shall Include Max.,
Min and values at or near those at which
the maximum permissible error changes.
When loading or unloading, the weights
shall be progressively Increased or
decreased. If the instrument Is provided
with an automatic zero setting device, it
shall remain In operation during test. Error
iscalculatedasgiven in sub-para (1) above.

(4)Weighing test using substitution method
Apply the test loads from zero up to and
indudlng maximum portion of the standard
weights. Determine the error and then
remove the weights so that the no load
indication, or In the case of an Instrument
with a zero tracking device, the Indication
of say lOe, Is reached.
Substitute the previous weights with
substitution material until the same
changeover point, as used for the
determining of the error is reached. Repeat
the above procedure until Max. of the
instrument Is reached.

Unload in reverse order to zero, i.e. unload
the weights and determine the change over
point. Placethe weights backand remove
the substitution material until the same
changeover point is reached. Repeat this
procedure until no-load is reached.

(5) Tare
(I) Tareweighing

Weighing tests shall be performed at least
at two different tare values. At least 5
stepsmay be selected Induding Min. loads
close to values at which mpe changesand
the value close to the maximum possible
load (or maximumadditive tare if provlded).

(6) Eccentridty test
Largeweights should be used in preference
to several small weights. The load shall
be applied centrally in the segment If
several weights are used.
The location of the load shall be marked
on a sketch in the report.
The automatic zero-setting deviceshall not
remain in operation during the sets.

(I) Instrument with load receptor having not
more than four points of supports
The four quarter segments roughly equal
to 1/4 of the surface of the load receptor
shall be loaded in turn.

(II) Iristruments with a load receptor having
more than four points of support

The load shall be applied over eachsupport
on an area of the same order of the
magnitude as the fraction of l/n of the
surface area of the load receptor, where n
Isthe number of points of support.

(III) Instrumentwith specialloadreceptor (tank,
hopper)
The load shall be applied to each point of
support. .

(Iv) Instrument used for weighing rolling loads
A rolling load shall be applied at different
positions on the load receptor. These
positions shall be at the beginning, the
middle and at the end of the load receptor
In the normal driving direction. The
positionsshall then be tested in the reverse
direction.

•• • ,.,_ .... u .... __ t_ ~. __ .• ~_, .............. 1....... __•._.. _&l. ,,_ ._•.. __ 1...._. __._1........._5.__ _ ....._~L_ i ._-.--
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(7) Discrimination test
The following testsshallbe perfonnedwith
three different loads, i.e. Min, 1/2 loadand
Max.

(i) Non-selftndlaJtlon and analogue Indlct3tian

An extra load shall be placedgently on or
removed from the load receptor while the
instrument Is at equilibrium,

(ii) Digltilllndlcation:

A load plus sufficient additional weights
(say 10 times 1/10 of e) shall be placed
on the load receptor. The additional
weights shall then be removed until the
indication, I Is decreased unambiguously
by one actual scale interval i.e. I-d. One
of the additional weights shall be replaced
and a load equal to 1.4 e shall then be
placed gently on the load receptor and
give a result, Increasedbyone actual scale
interval above the initial Indication, l.e,
I+d. "

(8) Repeatability test
Two series of weighing shall be
performed; one at 1/2 load and the other
at max. Readingsshall be taken when the
instrument Is loaded and unloaded.

(9) Creep test

load the Instrument close to Max. Take
one readIng as soon as the Indication has
stabilized end then note the Indication
while the load remains on the Instrument
for a period of four hours. During this
test the temperature should not vary more
than 20C.

The test may be terminated after 30
minutes If the indication differs less than
Q,SedurIng the first 30 minutes and the
difference between 15 and 30 minutes is
less than 0.2e.

(10) Zero retum test

The deviation In the zero indication before
and after a period of loading with a load
close to Max for half an hour, shall be
determined. The reading shall be taken
as soon as the indication has stabilized.

For multlplerance instruments, continue
to read the zero indication during the
followIng 5 minutes after the Indication
has stabilized,

If the instrument is providedWithautomatic
zero-setting or zero-tracking, it shall not
be Inoperation. .

Test for the stability of equilibrium
(Instruments with printing and/or data
storage devices)

Load the instrument up to 50 per cent of
Max. Manuallydisturb the equilibrium and
InitIate the command for data printing or
data storage as soon as possible. Read
the indicated value S seconds after
printing. Perform the test S times.

tu)Inffuence factors

(I) Tilting

The instrument shall be tilted both
forwards and backwards longitudinally,
and from side to side transversely.

In the text that follows, classII instrument
Intended for direct sales to the public are
deSignated class II* and class II
Instrument not intended for direct sale to
the public are deSignated dass II.

In practice the tests (no load and loaded)
can be combined as follows:

After zero setting in the referenceposition,
the indication is determined at no load
and at the two test loads. The instrument
Is then unloadedand tilted (without a new
zero setting), after which the indication
at no load and at the two test loads are
determined. This procedure is repeated
for each of the tilting directions.

In order to determine the influence of
tilting on the loaded instrument, the
Indication obtained at each tilt shall be
corrected for the deviation from zero
which the Instrument had prior to loading.

If the instrument is provided with
automatic zero-setting or zero tracking,
It shall not be in operation.

TIlting class II, III and IIII instruments

(a) Tilting at no-load (class 11*, III and
1111) :

The instrument shall be set to zero
in its reference position (not tilted).
The instrument shall then be tilted
longitudinally up to 2/1000 or the
limiting value of the level indicator,
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whichever is greater. The zero
Indication. is noted. The test shall
be repeated with transverse tilting.

(b) Tilting when loaded (class II,II*, III
andIIII) :

The'lnstrumentshall be set to zero
In Its reference position and two
.welghlngs 'shall be carrJedout at a
~Ioad,closetothe lowest load where
\the :maximum permissible error
:chaT19es,and at a load close to Max.
The:instrument is then unloadedand
tilted 'longitudinally and set to zero.
The tilting shall be 2/1000 or the
limiting value of the level Indicator,
whiCheveris greater. Weighing tests
as described above shall be
performed. The test shall be
repeated with transverse tilting.

(c) Tiltlng class I instrument:

The Instrument shall be tilted
longitudinally up to the limiting value
. of the level indicator. Check the tilt.
Repeat with transverse tiltIng.

If the tilt is not greater than 2/1000,
no further testing Is required.
Otherwise test as per "tilting when
loaded (class II, II* III and IIII)" in
(b) above.

(d) Instrument without level Indicator :

For an Instrument liable to be tilted
and not fitted with a level indicator
the test "tilting class II, III and IIII"
as given in (a) and (b) shall be
performed except that the
Instrument shallbe tilted 5% Instead
of 0.2%.

(12) Wal777up time test

An Instrument using electric power shalf
be disconnected from the supply for a
period of at least 8 hours prior to the test.
The Instrument shall then be connected
and switched on and as soon as the
indication has stabilized, the instrument
shall be set to zero and the error at zero
shall be determined. Calculation of error
shall be made. The instrument shall be
loaded with a load close to Max. These
observationsshall be repeated after 5, 15
and 30 minutes.
For Instruments of class I, the provisions

of the operating manual for the time
following connection to the mains shall
be observed•.

(13) Temperature tests

See Figure 32 E for practical approach to
performing the temperature tests.

(I) St6tiC temperature tests :

The test consists of exposure of the
equipments under test (EUT) to constant
temperatures within the range stated
under free air conditions, for a 2 hour
period after the EUT has reached
temperature stability.
The weighing tests (loading and
unloading) shall be carried out

o at a reference temperature
(normally 200C but for class I
Instruments the mean value of the
specified temperature limits);

e at the specified high temperature;
o at the specified low temperature or

at a temperature of SoC if the
specified low temperature is below
100C; and

• at the reference temperature.

The change of temperature shall not
exceed 10C/min during heating and
COOlingdown.
I
For class I instruments changes In
barometric pressure shall be taken into
account.

The absolute humidity of the test
atniosphere shall not exceed 20 g/m3,
unless the operating manual gives
different specifications.

(II) Temperature effect on the no-load
IndIcation:

The instrument shall be set to zero and
then changed to the prescribed highest
and lowest temperature aswell as at SoC
If applicable. After stabilisation the error
of the zero indication shall be determined.
The change In zero Indication per lOC
(class I) instrument or per SoC (other
Instruments) shall be calculated. The
changes of these errors per 1°C (class I
Instruments) or per SoC (other
Instruments) shall be calculated for any
two consecutive temperature of this test.
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This test may be perfonned together with
the temperature test. The errors at zero
shall then be additionally determined
immediately before changing to the next
temperature and after the 2 hour period
after the Instrument has reached stability
at this temperature.

Note: Pre-loading Is not allowed before these
measurements.
If the Instrument is provided with
automatic zero-setting or zero-tracking,
it shall not be in operation.

(14) Voltage variation
Stabilize the EUT under constant
environmental conditions.
The test consistsof subjecting the EUTto
variations of AC mains voltage.
The test shall be performed with test loads
of lOe and a load between 1/2 Max and
Max.

Upper limit V + 10%

Lower limit V • 15%

Where V is the value marked on the Instrument.

Test severity: Voltagevariations :

Maximum allowable variations : All functions
shall operate as designed, and all indications shall
be within the maximum permissible errors. If the
instrument is provided with an automatic zero-setting
or a zero tracking device, It may be in operation during
the test.

(15) Endurance test :
(Applicable only to instruments of dass II, III

and IIII with Max ~100 kg
The endurance test shall be performed after

all other tests.
Under normal conditions of use, the Instrument

shall be subjected to the repetitive loading and
unloading of a load approximately equal to 50% of
Max. The load shall be applied 100 000 times. The
frequency and speed of application shall be such that
the instrument attains an equilibrium when loaded and
when unloaded. The force of the load applied shall not
exceed the force attained Ina normal loadingoperation.

A weighing test In accordance with the
procedure shall be performed before the endurance
test is started to obtain the intrinsic error. A weighing
test shall be performed after the completion of the
loadings to determine thedurability error due to wear
and tear. If the Instrument is provided with automatic
zero-setting or zero-tracking device it may be in
operation during the test.

..t
i
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FIGURE32E
Proposed test sequence for tests given in clauses (I)
and (iI) of sub-paragraph (13) of Paragraph 9 of

Part-II
(temperature test where the temperature

limits are +40oC /- 10°C)
Annex-A

ADDmONAL TESTS FOR ELECTRONIC
INSTRUMENTSFOR MODEL APPROVAL
J. General requirements for electronIc

instruments under test (EUT)
Energise the EUT for IS time period equal to or

greater than the warm up time specified by the
manufacturer and maintain the EUT energised for
the duration of the test.

Adjust the EUTas closely as practicab Ie to zero
prior to each test, and do not re-adjust it at any time
during the test, except to reset It If a Significant fault
has been Indicated. The deviation of the no-load
indication due to any test condition shall be recorded,
and any load Indication shall be corrected accordingly
to obtain the weighing result.
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Thehandllng"ofthe Instrument snail be such that
no condensation of water occurs on the Instrument ..
2. Performancetests for Influencefacto"

2(1) Static temperatures.
2(2) Damp heat, steady state

(not applicable to class I instrument or
class IIInstruments where e Is less than
1gram).
Test procedure in brief: The test consists
of exposure of the EUT to a constant
temperature and a constant relative
humidity. TheaIT shall be tested with at
least five different test loads.
o at the reference temperature (20 DCor

themean valueof the temperature range
whenever 200C is outside this range)
and a relative humidity of 50% following
conditioning.

o at the high temperature of the range
specified Inclause (ii) of sub-paragraph
(9) of paragraph 3 of Partnanda relative
humidity of 85%, two days following
temperature and humidity stabilization,
and

o at the reference temperature and
relative humidity of 50%.

Maximum allowable Variations : All
functions shall operate as designed.
All indications shall be within maximum
permissible errors.

3. Power voltagevariations
Performance tests for disturbances
(1)Short time power reductions

Test procure In brief : Stabilize the EUT
under constant environmental conditions.
A test generator capable of reducing the
amplitude of one or more half cycles (at
zero crossings) or the AC mains voltage
shall be used. The test generator shall
be adjusted before connecting the EUT.
The mains voltage reduction shall be
repeated ten times with an Interval of at
least Hi seconds.
The test shall be performed with test loads
of 10e and a load between 1/2Max and
Max;
Test ~Vf!rlty Reductions 100% 50%

Numberof half cycles 1 2
Maximum allowable variations : The
differencebetween the weight Indicationdue

to the disturbance and the indicationwithout
the disturbance shall either not exceeds
eor the instrument shall detect and react to
a significant fault.

(2)Surst
The test consists In exposing the EUT to
specified bursts of voltage spik.es.
Before any test stabilize the EUT under
constant environmental conditions.
The test shall be applied separately to:
power supply lines,
I/O circuits and communications lines, If
any.
The test shall be performed with test loads
of 10 e and a load between 1/2 Max and
"Max.
Test severity : Open circuit output test
voltage for:
o power supply lines 1 kV
o I/O signal1,data andCDntrollinesO.Sk.V.
Maximum allowable variations : The
difference between the weight indication
due to the disturbance and the indication
without the disturbance shall either not
exceeds e or the Instrument shall detect
and react to a significant fault.

(3) Electrostatic discharge
The test, consists in exposing the EUT to
specified, direct and Indirect, electrostatic
distharges.
This test includes the paint penetration
method, if appropriate, for direct
discharges the air discharge shall be used
where the contact discharge method
cannot be applied.
Before any test stabilize the EUT under
constant environmental conditions.
At least 10 direct discharges and 10
Indirect discharges shall be applied. The
time interval between successive
discharges shall be at least 10 seconds.
The test shall be performed with test loads
of 10e and a load between 1/2.Max. and
Max.
Maximum allowable variations : The
difference between the weight indication
due to the disturbance and the indication
without the disturbance shall either not
exceeds e or the instrument shall detect
and react to a significant fault.
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(4) Immunity to radiated electromagnetic fields
The test consists In exposing the EUT to
specified electromagnetic fields.
Before any test, stabilize the EUT under
constant environmental conditions.
The EUT shall be exposed to
electromagnetic fields of the strength and
character as specified by the severity level.
The test shall be performed with one small
test load on Iy :
Frequency range 26-1000 MHz
Field strength 3 VIm
Modulation 80% AM 1kHzsine

wave
Maximum allowable variations : The
difference between the weight Indication
due to the disturbance and the Indication
without the disturbance either shall not
exceed e or the Instrument shall detect
and react to a Significant fault.

4. Span stJIblllty ttJst
(Not applicable to class I instruments)
Test procedure In brief : The test consists in

observing the variations of the error of the EUTunder
sufficiently constant ambient conditions (reasonably
constant conditions In a normal laboratory
environment) at various Intervals before, during and
after the EUT has been subjected to performance
"tests. -

The performance test shall Include the
temperature test and If applicable, the damp heat
test; they shall not Indude any endurance test; other
performance test In this Annexure and In paragraph
9 shall be performed.

The EUTshall be disconnected from the mains
power supply, or battery supply where fitted, two
times for at least 8 hours during the period of the
test. The number of disconnections may be Increased
If the manufacturer specified so or at the discretion
of the approval authority In the absence of any such
specification.

For the conduct of this test the manufacturer's
operating instructions shall be considered.

The EUT shall be stabilised at sufficiently
constant, ambient conditions after switch-on for at
least 5 hours, but at teast 16 hours after the
temperature and damp heat test have been
performed.

Test duration: 28 days or the period necessary
for the performance tests to be carried out, whichever
Is shorter.

Time between measurements : Between 1/2
and 10 days.

47~ t; 17If - (0 It

Test load : Near Max : The same test weights
shall be used throughout this test.

Number of measurement at least 8.
Test sequence: Stabilizeall factors at suffICiently

constant ambient conditions.
Adjust the EUT as close to zero as possible.
Automatic zero-tracklnp shall be made

Inoperative and automatic built In span adjustment
device shall be made operative.

Apply the testweight(s)anddetennined the error.
At the first measurement Immediately repeat

·zerolng and loading four times to determine the
averagevalueof the error. Forthe next measurements
perform only one unless either the result is outside
the spedfted tolerance or the range of the fIVereadings .
of the Initial measurements Is more than O. le.

Record the following data:­
(8) data and time
(b) temperature
(c) barometric pressure
(d) relative humidity
(e) test load
(f) Indication
(g) errors
(h) changes in test locations
and apply all necessary corrections resulting
from variations of temperature, pressure, etc.
between the various measurements.

Allow full recovery of the EUTbefore any other
test is performed.
Maximum allowable variations

The variation in the errors of indication shall not
exceed half the verification scale interval or half the
absolute value of the maximum permissible error on
initial verification or the test load applied, whichever
Is greater, on any of the nmeasurements.

Where the difference of the results indicate a
trend more than half the allowable variation specified
above,the test shall becontinued until the trend comes
to rest or reverses itself, or until the error exceeds
the maximum allowable variation. .

SEVENTHSOiEDULE
HEADING -B _ -
(see rule 13)

GENERALREQUIREMENIS
J. category

Weighing instruments of the following categories
are Included In this Part:

(a) Beam Scales
. (b) Counter Machines

------------------------ --
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2. ConstnJctlons
(a) Weighing instruments :shall .be of such

materials, design and, construction that
under normal conditions of.service:
,(I) They maintain accuracy.
(iI) They function' satisfactorily without

the need for'frequent'adJustment.
(iii) excessive stresses ·do not develop

In the vital .parts,
(b) The plv.ots, ;knife~edges 'and ·bearlngs,

wherever 'used shall be of agate or
suitableihardimatelial or of suitable Quality
steel. iThe:steel!knife"edges llnd bearings
shall have\tne 'hardness specified below:
(I) For 'beem 'scale of classes e and 0

and with capacities lOkg.and below
I:lOt less than 54 Rockwell C.

(ii) .F.silr'ather weighing instruments-60
to 66 Rockwell C.

(c) The pIYDts,knife-edges and bearings shall
be protected against corrosion and dirt.

3. Ma.rklng
(a) All welghlng Instruments shall carry the
. following markings:- ,

(i) manufacturer's name, or his
registered trade mark.

(ii) to weight kg, or g as appropriate.
(iii) dass, wherever applicable.
Note: The manufacturer's name or
registered trade marks shall be such as
will not be mistaken for the stamp or seal
of the verification authority.

(b) The markings shall be indelible and of a
size, shape and clarity allowing easy
reading under normal conditions of use
of the Instruments.

(c) All numerals appearing on weighing
instruments shall be international form of
IndIan numeral.

4. Sealing
All weighing Instruments shall be provided by

the manufacturers with a plug or stud of soft metal
to receive the stamp or seal of the verification
authority. Such plug or stud shall be provided in a
conspicuouspart of the Instrument and shall be made
in such a manner as to prevent Its removal without
obliterating the seal.

PARTI BEAMSCALES
J. Definitions

(a) Beam Scale-A weighing instrument with
equal anns having three knife edges, three
bearings, an Indicator (pointer) in the
centre, and pans suspended from the end
knife-edges.

(b) Sensitivity figure-It is expressed in terms
of milligrams per divisIon.

(c) Sensitiveness-It Isexpressed as the least
weight, required to be added to or
removed from one of the pans, to cause
~ vIsible displacement of the pointer from
Its position of equilibrium.
Note : 1. Sensitivity figures shall be
determined only for those beam scales
which have a pointer with sector plate. For
other beam scales the sensitiveness test
shall apply.

2. All class 'A' beam scales shall be
provided with a pointer with sector plate
or the scale.

(d) Error (Due to inequality of arms)-The
error due to inequality of arms of a beam
scale under specified load conditions Is
equal to the mass of the additional
weights required to bring to equipoise the
balance, carrying weights of equal masses
In the pans.

(e) Greatest Error (Due to Inequality of
Arms)-The greatest error due to
Inequality of arms Is the error determined
with two weights each equal to the
capacity (full load) of the balance.

2. Classesand Capadtles
(a) Beam scales shall be of anyone of the

four classes namely, A, B, C or 0, based
on limits for sensitivity figure/sensitiveness
and greatest error specified in Tables
21-A to 21-0, respectively.

(b) Beam scales of the different classes shall
, be of one of the capadties mentioned in
Tables 21-A to 21-0.

(c) The trades for which the different classes
of scales may be used are:

Cm~ofS~k Use
A * Commercial assay and in 'Dharam Kanta'

for verifying the, weights of bullion and
precious stones.

B Precious stones, jewels, pearls, bullion,
preciousmetals, saffron and similar expensive
commodities, chemists and druggists
preparations, perfumery, etc.

e Basemetals and commodities suchascereals,
tea, coffee, tobacco, jute, cottan, dry fruits,
spices, oil seeds, etc.

o Weighment of cheaper commodities such as
scrap iron, fuel, wood, charcoal, vegetables,
etc.

*Sln~ /)8nbalancesmayalsobe usedinplaceof aess A
or 8~6m salts. (For tests to be conductedon suchbalances
seeanntXlI~ at the end of this /)8rt.)

i
'I

........,.•. ,-. , ,_ ~. t· _. _ ~ t ~._ .• __ , :a::t" _,_,_,,, ._ ., __:J••...•.•~ _._:::Ji•• , .•• _, r. __ "._. _
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TABLE21 A

UMITS FOR SENSlllVITY FIGUREAND GREATEST ERROR FOR BEAM SCALES

Class 'A:

DJe_aci9:_ Ven"flcatlon Inspection

SensitIvity figure per Greatest error I SensitIVIty figure per Greatest error
dIvision of scale at no ,llowed when division of scale at no allowed when
l08d and at full load fullr_loaded , toad and at tuff load full!. loaded

. 1 2 3 ·4 5

m2 rn~: mg rna

29 0.02 0.04 0.06 0.08

59 0.05 0.10· 0.15 0.20

10 9 0.10 0.20 , 0.30 0.40

20 9 0.20 0.401 0.60 0.80

50 9 0.50 1 1 1.5 2

100 g 1 2 . 3 4

200 g 2 4 6 B

500 9 5 10 I 15 20

1 kg 10 20 ' 30 40

2 kg 20 40 60 80

5 kg 30 60 90 120

10 kg 50 100 150 200

20 kg 100 200 300 400

50 kg 200 400 600 800

TABLE 21 B

LIMITS FOR SENsmVENESS AND GREATEST ERRORS FOR BEAM SCALES

Class'B"

DJpaci!r.. Verific8tlon Inspection

Sensitiveness Greatest error Sensitiveness Greatest error
at full load allowed when at full load aI/owed when

fully loaded ! I fully loaded

1 2 3 I 4 5

2 9 1 rng 2 mg 3 mg 4 mg

5 9 2 mg 4 mg 6 mg 8 mg

10 9 3 mg 6 mg 9 mg 12 mg

__ ..__- . .__ - --_..J .. _~ _
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1 2 3 4 5

20)9 5."1g 10mg 15 mg 20 m9

.50 9 10 mg 20 mg 30 mg 40 m9

1009 20 mg 40 mg 60 mg 80 mg

200 9 30 mg 60 mg 90 mg 120 mg

500 9 50mg 100mg 150 mg 200 mg

1 kg 100rng 200 mg 300 mg 400 mg

2 kg 2DOmg 400 mg 600 mg 800 mg

5 kg 300 mg 600 mg 900 mg 1.2 9

10 kg 500 mg 1 g 1.5 9 2 g

20 kg 19 2 9 3g 4g

50 kg 2g 49 6g 8g

100 kg 5 9 10 9 15 9 20 9

200 kg 10 9 20 9 30 9 40g

TABLE21 C

UMITS. OF SENsmVENESS AND GREATESTERRORSFOR BEAM SCALES
C4e!.d~ Verification Inse.ection

Sensitiveness Greatest error Sensitiveness Greatest error
at full/oad allowed when at fully load aI/owed when

ful'.l.loaded I ful'.l.loaded

1 2 3 4 5

100 9 100 mg 200 mg 300 mg 400 mg

200 9 200 mg 400 mg 600 mg 800 mg

500 9 500 rrig 19 1.59 29

1 kg 19 2 9 3g 4g

2 kg 29 49 69 89

5 kg 3g 69 99 129

10 kg 5 9 10 9 15 9 20 9

20 kg 10 9 20 9 309 409

SO kg 15 9 30 9 459 609

100 kg 25 9 50 9 759 1009

200 k9 50 9 100 9 150 9 2009

300 kg 75 9 1509 2259 3009

500 kg 100 9 200 9 300 9 400 9

1000 kg 150 9 300 9 450 9 600 g
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TABLE 21 0

UMITS OF SENSITIVENESS AND GREATEST ERRORS FOR BEAM SCAl:ES
Class '0'

capacity Verification Inspection
Sensitiveness at full Greatest error Sensitiveness at full Greatest error

load allowed when load allowed when
fully loaded fully loaded

kg 9 9 9 9
1 2 3 4 5
5 5 10 15 20

10 10 20 ·30 40
20 20 40 60 80
SO 30 60 90 . 120

100 50 100 150 200
200 100 200 300 400
300 150 300 450 600
500 200 400 600 800

1000 300 600 900 1200

3. Materials
(a) Material for Class A Beam Scales--Class A

beam scales shall be made of non-magnetic
materials only, except knife-edges and
bearings.

(b) Material for other Oass of Beam Scales­
Beams and pans shall bemade of stainless
steel, mild steel, brass or bronze. Aluminium
alloy may be used in balances, having a
capaCity of not more than 50g. The pans of
Class B beam scales may be made of glass
also. In the case of beam scales of Oasses
C and D, pans of hard-wood shall be
permitted for capacities 100 kg. and above.
The pans of beam scales, when made of
timber, shall be adequately reinforced and
protected against wear.

(c) Suspension-Pans shall be suspended from
the beam by metal chains through stirrups,
hooks Or rings. In the case of Class8 beam
scales of capadty 100 g or less, the pans
may be suspended by silk or nylon threads.

(d) All mild steel parts used In beam scales shall
be suitably protected against rust.

4. Construction
(a) Knife-edges andBearings

0) The knife-edges and bearings used
in beam scales shall be of one of the
following types:-

Agate-bo.\'-Whereln agates bearings are
fitted in a brass or iron box, with side
holes which permit the projecting
ends of the knife-edges to pass into
the boxes and rest on or rise to their
bearings (See Fig- 33 A).

BEAM

AGATE BOX BEAM
F1GURE-33A
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Dutch-end-Whereln the end bearings are fixed
inside plates bolted together acrcssthebeam to form

Swan-neck-Wherein the ends are curved and
slotted, the bottom of the slot forming a knife-edg~,
the extremities of the beam being widened In direction

Continuous knlfe-edge!......Whereln the knife-

a shackle (See Figure- 33 B)

DUrOf-END BEAM
FIGURE·33B

at right angles to its length so that the baseof the slot
is parallel to the central knife-edge (See Figure
5S-H).

SWAN NECK BEAM
F1GURE-33C

edges bear along their whole length (See Fig 33 D)

CONTINUOUS KNIFE
F1GURE33D
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(ii) Class A beam scales shall have continuous
knife-edges and shall be provlded withmeans
for relieving all the knife-edges from the
bearings.

(iii) oass S, beam scale shall not have swan­
neck fittings.

(b) Glass Case-
Every beam scale of oass A shall be provided
with a glass case. It shall also be provided
with bubble or a plumb line and levelling
screws to faCilitate levelling of the
instrument.

(c) Leading Dimensions

(I) NodImensions have been specified for Class
A beam scales.

(II) Beam scale of Classes S, C and D shall have
the leading dimensions specified In Tables
21 E to 21 I and Figure 33 E to 33 I as
applicable to within the tolerances specified
In 4(d). For ClassC beam scalesof t;.apadtfes
5 kg and below fixed hooks may also be
provided. .

TABLE21E

LEADING DIMENSIONS OF BEAM
Class B (with pointer above the beam)

capadty Length between ends Depth at the centre Thickness of plate at the
(Nominal) (Nominal) centre (Nominal)

L D T
2 3 4

mm mm mm
FLATlYPE

70 10 2'
95 12 2
110 15 2
120 20 3
135 22 3
150 25 4
170 25 5
200 30 5
250 40 6
300 45 6
450 50 6
500 58 8
600 58 10
750 100 15

1000 110 18
1250 125 25
OPENPATTERN(BRIDGE) lYPE
170 2S 5
260 37 5
310 44 5
350 48 5
450 60 6
500 70 8
600 80 10
750 120 15
1000 150 20

1

29
59
109
20g
50g
100g
200g
500g
1 kg
2 kg
5 kg
10 kg
20 kg
SO kg
100 kg
200 kg

200g
500g
1kg
2 kg
5 kg
10 kg
20 kg
50 kg
100 kg
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TABLE21F
LEADING DIMENSIONS OF BEAM

Class B (Flat and Open Pattern Type with pointer below the beam)

Capacity length between the ends Depth at the centre Thickness of plate at the
(Nominal) (Nominal) .centre knife edge

(Nominal)
A L 0 T
1 2 3 4

mm mm mm
29 70 3 2
59 95 3 2
109 110 4 2
20g 120 20 3
50g 135 20 3
1009 150g 20 4
2009 200 20 6
500g 235 25 8
1 kg 300 30 8
2kg 320 30 8
5 kg 350 32 10

10 kg 400 40 12
20k9 500 50 14
50 kg 700 70 18

100 kg 800 80 20
200 kg 1250 125 25

TABLE 21 G
LEADING DIMENSIONS OF BEAf1

Class C (Swan NeckType)'
Capacity length between the Depth at the centre Thickness of plate at the

ends (Nominal) (Nominal) centre knife edge (Nominal)
L D T

1 2 3 4
mm mm mm

1009 150 30 4
200g 200 40 5
500g 300 40 6
1 kg 350 45 6
2kg 400 45 6
5k9 550 70 6
10kg 600 80 6
20k9 750 108 8
50 kg 900 116 8
100 kg 1200 138 14
2ook9 1350 148 16
300 kg 1650 154 18
500 kg 1800 178 25
1000kg 2000 200 32

••..• T· t •
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TABLE21H
I

LEADING DIM ENSIONS OF BEAM
Class C (Dutch EndType)

capacity Length between end Depth at the centre thIckness of plate at the
knife-edges (Nominal) knlfe-edge (Nominal)
(Nominal)

L D T
1 2 3 4

mm mm mm
100g 150 35 4
200g 200 4{) 5
500g 300 40 6
1 kg 350 45 6
2kg 400 45 6
5 kg 450 70 6

10 kg 450 75 6
20 kg 600 75 6
50 kg 750 80 8
100 kg 900 120 14
200 kg 900 133 16
300 kg 1050 142 16
500 kg 1350 192 20
1000 kg 1650 203 25

TABLE 21 I

LEADING DIMENSIONS OF BEAM
Class '0',

capadty Length between the end Depth at the centre Thickness of plate at
knife-edges (Nominal) (Nominal) the centre (Nominal)

L D T
1 2 3 4

I«J mm mm mm
SWAN-NECKWITH FIXED FLATHOOKS

5 550 70 6
10 600 80 6
20 750 108 6
SO 900 116 8
100 1200 138 14
200 1350 148 16
300 1650 154 18

DETACHABlE FLATHOOKS
SOO 1800 178 2S
1000 2000 200 32

474 40]11 - leG
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BEAM SCALE CLASS B (FLAT TYPE) ..
FIGURE-33E

"T-_T - ---.------ -.- -.- -'--,, ~

..
~_______________L __

,__.... X- '_ - - - - - - - - - - - ._--

yT-H--_----,r------t--.qr
SECTION XX .... _

BEAM SCALE CLASS C (DUTCH END TYPE)
F1GVRE-3JF

iT
SECTIONXX m

BEAM SCALE CLASS C (SWAN NECK WITH SEPARABLE FLAT HOOKS
FIGURE33G

. I
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FIGURE-33G

T x

o
·x

.....------.__;,_ L ---
BEAM SCALE CLASS B (OPEN PATIERN TYPE)

FlGURE-33H

5T010MM

T

SECTION XX APROX

BEAMSCALEruss D (SWAN-NECKWITH FIXED FLATHOOKS)
FIGURE33 I'

Note: Oass 0 beam scalesshall be distinguished
from Class C scale by the existence of two Identical
holes 5 to 10mm in diameter through the beam, one
on either side of the central knffe-edqe,

(d) Permissible variation in Dimensions-The
dimensions of the beam scalesshall notvary
by more than 10 per cent of the dImensions
prescribed in Tables 21 E to 21 I. '

(e) Attachment for Adjusting the Balance of a
Beam scale-Beam scales of Classes B, C
and 0 may be provided with a balance ball
or balance box securely attached to one of
'the suspended chains or' pans in such a
manner that it is not possible to alter iteaSily.
The balance ball or balance box shall not be
so large as to contain more loose material
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OPEN TYPE PAN

than an amount exceeding one-percent in
weight of the capacity of beam scalesunder
100kg oran amount exceedlng.f kg for.beam
scale orqlpaclty 100 kg·and above.

(f) A"angement adjustifJg sensitivity figure­
Beam scales-of Class..A shall 'be provided
with an .attachment for adjusting the

FIGURE33J

5. TestS
(a) Test for sensitivity figure or sen~tlvenessOnly

-Class 'A' beam scales shall be tested for sensitivity
figure. The sensitivity figure shall be determined at
zero and full loads and shall comply with the
requirements spedfied in Table 43-8, Beam scales
other than Class 'A' shall be tested for sensitiveness
at full loadonly and shall comply with the requirements
specified in Tables 43-C to 43-E.

(i) aess A BeamScales-For determining the
sensitivity figure of a ClassA beam scale at
no load, the beam scale shall be properly
balanced without any load In the pans. A
small weight whose mass Is accurately
known shall be put on one of the pans. This
small weight shall be so chosen that the
turning points of the pointer remain within
the reading Index. The rest point shall be
determined by the usual oscillation method.
The weight shall then be transferred to the
other pan and the second rest point shall be
determined. If the rest points shift by'n'
divisions on the scale and if the mass of the
test weight Is 'w' mg., the sensitivity figure
'5' in milligrams per division, at no load, Is
given by the relation:

sensitivity figure. Beam scales of other
classes shall not be provided with an
attachment to adjust their sensitiveness.

(g) For the purposes of postal transactions
Class C beam scales may be provided
with an open type pan as illustrated in
Figure 33 J.

s = 2w/n.
A similar test with appropriate weights in each

pan representing the full capacity of the beam scale,
shall be performed to determine the sensitivity figure
of the beam scale at full load.

(II) aessA beam scales 2g to 20g-As it is not
practicable to make weights of
denominations smaller than one milligram,
the sensitivity figure of beam scales of
smaller capacities, that is, from 2 9 to 20 9
shall be determined by means of a pair of
weights, each weight having a mass of
approximately 5 mg. The difference in the
masses of the two weights of the pair shall
be adjusted to be of the order of 0.05 mg,
0.12 mg., 0.25 mg, or 0.5 mg depending on
the beam scaleunder test, that is, for testing
2 9, 5 g, 10 9 or 20 g, beam scale,
respectively.This difference should be known
accurately. After balancing the beam scale
at zero load, one of the two weights in the
pair shall be put on the right pan and the
other weight on the left pan. The rest point
shall be determined. The two weights shall
then be inter-changed and the second rest
point shall be similarly determined. If the
rest point shifts by 'n' divisions and if the
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difference between the masses of the two
test weight Is 'w' mg., the sensitivity figure
's' of the beamscale Inmilligrams per dMslon
at zero load Isgiven by the relatIon:

s = 2w/n.
To determine the sensitivity figure of the beam

scale at full load a similar test shali be performed
with weights equal to the maximum capacity of the
beam scale in each pan.

(iii) Beam SCdlesother than class A-Pans of a
beam scale other than Class A, shall be
loaded with weights representing Its full
capacity and the scale is balanced. Weights
of such mass shall then be added on one of
the pans as may move the tip of the pointer
from its equilibrium position by an
appreciable distance. After removing these
weights the same test shall be repeated on
the other pan and the weights required for
moving the tip of the pointer by the same
distanceon the other side of the equilibrium
position shall then be added. If these weights
are denoted by 'wl' and 'w2' respectively,
the sensitiveness "5" of the beam scale is
given by the relation:

s = ~1±W2

2
(b) Inequality of Arms Test
(i) Class A Beam Scale- The error due to

inequality of arm of aass A beam scale shall
be determined by the following method. The
beam scale shall be properly balanced
without any load In the pans. The rest point
(Re> shall be determined by the usual
oscillation method. After arresting the beam
both the pans shall be loaded with equal
weights of same material and representing
the full capadty of the beam scale.The beam
scale shall then be properly balanced by
adding small weights. The rest point (R1)

shall be determined by the oscillation
method. After arresting the beam, the loads,
including the small weights, shall be
interchanged and scale balanced again by
putting additional weights (rn), if necessary
on one of the pans. The rest point (R2) shall
again be determined. The error (E) caused
due to Inequality of the arms of the scaIe is
given by .

E:::m+[Bl±R~
2 2

where 5 is the sensitivity figure of the beam scaJe.

~7 'f q. /7 It - 10 7

(II) Beam SCilIesother th4n ClassA-In the case
of beam with fIXed hooks the beam with
hooks but without chains and pans shall be
checked for balance. Ifdetachable hooksare
provided the beam alone shall be checked.
The loose hooks shalf then be attached and
the assembly Checked for balance. The
chains and pans shall then be attached In
the case of both the types of balances and
checked again for balance.

After Checking at no load, each of the pans shall
be loaded with weights equal to the maximum capacity
of the beam scale and the scale shall be balanced,

The loads thereon- shall then the interchanged
and the beam scale balanced again by adding
necessary weights on one of the pans. The additional
weight shall be equal to twice the error due to
inequality of arms of the beam.

In the case of beams with attached hooks, the
loadsshall be Interchanged along with the chains, and
pans and rn the case of beams with detachable hooks
the I~ds shall be interchanged along with the hook
chains and pans.

(III) The figure so obtained shall be halved to
determine the error at full-load. These
should bewithin the limits specified in Thbles
43-6 to 43-E.

(c)Shift 7est:-Beam scales other than Oass A"'7
With the pans loaded to half the capacity, no
appreciable difference in the accuracy of the
instrument shall result from moving the knife-edges
or bearings laterally or backwards and forwards within
their limits of movement.

Similarly when the above load is moved to any
position on the pan, the difference shown shall not be
appreciable.

Note: The words 'appreciable difference' shall
mean 'a difference which can be detected; but the
Legal Metrology Officer should exercise his discretion
in each particular case.
6. Sellllng

. All beam scales shall be provided by the
manufacturer with a plug/plugs or stud/studs of soft
metal to receive the stamp or seal of the verification
authority. Such plug/plugs or stud/studs shall be
provided In a conspicuous position and shall bemade
in such a manner as to prevent its removal without
obliterating the seal/seals.

ANNEXURE
Tests for single pan balances.

1. SensitiveneS5- The balance shall be tested
for sensitiveness near zero, middle and extreme
position of the projection scale under three conditions
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of loading namely no load, half load and full load. The
balance shall be.such so as to record the change in
mass of the order of l.sub-:divlsion of the·projection
scaleaccuratelywithin the limitSof the value equivalent
to the least count oUhe vernier or micrometre scale if
provided, otherwise ,within ·half a divisIon of the
projection scale.

2. Accuracyof projectionscale-The·accuracy
of the projection scale shall be examined at 10 points
of the scaleunder.three different conditions of loading
namely at no load, half load and full load. The
maximum error at any point shall not exceed the value
of the one half-sub-:dlvlsioniof the projection scale, if
no vernier or micrometer scale is provided or two
divisions of the vernier or micrometre scale. .

3. conststencr of performance-Ten
consecutive readings shall be noted by releasing

and arresting the balance in the unloaded condition
followed by another ten readings when the balance
is in fully loaded condition. The standard deviation
from the mean of the rest point shall be calculated
separately for each condition, which in no case
shall exceed half the division of the projection
scale if no vernier or micrometer scale Is'provided
or two divisions of the vernier or micrometer
scale.

PARTD - COUNTER MACHINES

1. Definition

A counter machine is an equal arm weighing
instrument of capacity not exceeding 50 kg,the pans
of which are above the beam. Figure 33 K illustrates a
typical counter machine.

2. Capadtles
The machinesmay be of the following maximum

capacities:-
SOOg,lkg,2kg,3kg,Skg,lOkg,lSkg,20kg,25kg,

30kg and 50kg.
3. GeneralRequirements

(a) When the beam of body has two Sides,they
shall be connected further by not less than

FIGURE 33 K

two cross-bars. The supports for the pans
shall be of a suitable rigid structure such as
cross members strengthened by straps.
Central pieces or forks shali be fixed so that
they are not twisted or dislocated.

(b) Bearing surfaces, knife-edges and points of
contact of aIIstays, hooksand loopsshall be
of hard steel or agate. The knife-edges and
bearings shall be so fitted as to allow the
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beam to move freely. The knee-edges shall
rest upon the bearings along the whole
length of their working part.

(c) A counter machine may have a balance box
for minor adjustments. In such a case, the
balance box shall be permanently fixed
beneath the weight pan and shall be large
enough to contain loose material to an
amount upto one per cent of the capacity of
the machine. No other adjusting contrivance
shall be used.

(d) The pans may be made of any suitable
material such as mild steel, stainless steel,
brass or bronze, aluminium or its alloys,
porcelain, enamel coated steel, glass or
plastic material. They may be of any
convenient shape.

(e) The minimum fall of the extremities of the
beam, either way, of counter machines shall
be as follows:-

CiJpadty Minimum fall
500 g, 1 kg and 2 kg
3 kg, S'kg, 10 kg, 15 kg
20 kg, 2.5 kg and 30 kg
50 kg

6mm
10mm
12mm
13mm

4. Tests
(a) The machine shall be tested on a horizontal

level plane.
(b) Sensitiveness and Error

(0 The machine shall be tested for
sensitiveness at full load with the
beam in a horizontal position. The

TABLE21J

addition of the weight specified in col.
2 or 4 as the case may be of Table
21 J shall cause the pointer to have a
displacement corresponding to the
minimum limIts specified In
paragraph 3(e).

(il) The error that is the weight required
to bring the beam of the instrument
to horizontal position when fully
baded with weights each equal to its
capacity on both pansshallnot exceed
the limits specified In cols. 3 and 5 as
the case may be of Table 21 JK.

(c) ShIft Test
(I) When the goods pan is in the form of

a scoop, the counter machine shall
be correct to the prescribed limits of
error if half the full load is placed
against the middle of the backof the
scoop and the other half at any
position on the scoop.

(II) When the goods pan is not in the form
of a scoop, the counter machine shall
Indicate the same weight within half
the prescribed limits of error, if the
centre of a load equal to half the
capacity placed on the goods pan Is
moved any where within a distance
from the centre equal to one-third of
the length of the pan. If the pan has
a vertical side against the middle of
that side, the weight being entirely
on the weight pan, but in any position
on it.

SENSITIVENESS AND MAXIMUM PERMISSIBLE ERRORS FOR COUNTER MACHINES
Verification Inspection

Capacity Sensitiveness Maximum Sensitiveness Maximum
when fully permissible error, when fully permissible error

loaded in excess or loaded in excess or
deficIency, when defiCiency,when

fully loaded fully loaded

1 2 3 4 5
500g 1.59 ' 2.2g 4.5g 4.59
1 kg 2.0g 3.0g 6.0g 6.0g
2kg ·3.09 4.5g 9.0g 9.0g
3kg 4.09 6.0g 12.09 12.0g
5 kg 6.09 9.09 18.09 18.09
10 kg 7.0g 10.59 2.1.09 21.0 g.
15 kg 8.0g 12.09 24.0g 24.0g
20 kg 9,Og 13.5g 27.0g 27.09
25 kg 10.09 15.0g 30.0g 30.0g
30k9 11,09 20.09 33.09 40,09
SOkg 15.0 9 30.09 45.09 60.0g

_4· .. . - -------
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5. Sealing
Eachmachme.sbell.be provided with a~plug or

stud of soft metal on a corispicuous part of the .beam
or body.to receive.the stamp orseal of.the verification
authority. Such a' plug, or rstud -shatl ;be 'made
Irremovable by undercuttinqit.or by:some suitable
method.

SEVENTH'SCHEDULE
HEADING-<

AUTOMAnC ,RAIL-;WEIGHBRIDGES
,'P.ARTI

TERMINOLOGY (Tenns and definitions)
1..Generaldeffnltlon$

(1)Weighlnglnstrument
Measuring instrument that serves to determine

the mass of a load 'by using the action of gravity.
(2) Automatlcwe/ghing instrument
An instrument that weighs wtthout the

intervention of an operator and follows a
predetermined program of automatic processes
characteristic of the instrument.

(3)Roll-weighbridge :
A weighing Instrument having a load receptor,

inclusive of rails for conveying railway vehicles.
(4)Electronic instrument
An instrument equipped with electronic devices.
(5)Controllnstrument
A non-automatic weighing instrument used to

determine the mass of a reference wagon.
(6) Weighzone
Zone in which a wagon must be located when it

Is weighed.
2. Construct/on

Note: In this Recommendation the tenn "device"
isapplied to any part which usesany means to perform
one or more Specific functions.

(1) Load receptor
The part of the weigh zone that Is intended to

-receive the load and which realizes a change in the
balance of the Instrument when a load Isplaced upon
it.

(I) Multiple load receptors
Two or more load receptors placed In series
that are used as a single load receptor for

. full draught weighing.

(Ii) Aprons
The parts of the weigh zone that are not the
load receptor nor part of the load receptor.

(2) Electronic device

A device comprised of electronic subassemblies
and performing a specific function. An electronicdevice
is usually manufactured as a separate unit and Is
capable of being Independently tested.

(I) Electrpnic sub-assembly

A part of an electronic device comprised of
electronic components and having a
recognizable function of its own.

(iI) Electronic component

The smallest physicalentity that uses electron
or hole conduction in semiconductors,gases,
or In a vacuum.

(3) Indicating device
The part of the instrument that displaysthe value

of a weighing result in units of mass.
(4)Andllary devices
(I) Zero-setting device

The means used to set to zero the weight
Indicating device when the load receptor Is
elJlpty:

(a) Non-automatic zero-setting device: A zero­
setting device that must be operated
manually.

(

(b) Semi-automatic zero-setting device: A zero­
setting device that operates automatically
following a manual command.

(c) Automatic zero-setting device: A zero'
setting device that operates automatically
and without the intervention of an operator.

(il) Printing device

The means to print the weight values of
wagons weighed on the instrument and/or
a summation of those wagon weights.

3.MetrologIcal characteristics
(1) weIghing
(I) Full draught weighi'!g

Weighing a wagon that Isentirely supported
on the load receptor(s).

(ii) Partial weighing
Weighing a wagon in two or more parts on
the same load receptor. The results are

. ~ ••• -", 1.._ ••••• ~.. ....~. ~~::;;::::;;:;:;I~ ",,* _._ , _._J._ _:a_. -... __ __,~,.. 1_
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automatically added to Indicate or print the
wagon weight.

(iii) Welghlng-In-motion (wim)

Weighing objects that are in motion.

(a) Uncoupledwagon weighing:
Welghing-In-motion of wagons that
travel Independently across a load
receptor.(This is usuallyachieVed by
means of an Incline of the approach
to the load receptor)

(b) Coupledwagon weighing :
Welghing-in-motion of a train of
coupled wagons to obtain a weight
Indicationor printout of the Indivk!ual
wagons.

(c) Train weighing :
Welghing-in-motion of a number of
coupled wagons to obtain a totalized
weight of all the wagon weights.

(iv) Static weIghing
Weighing a wagon while stationary and

, uncoupled to obtain a weight for the
purposesof testing.

(2) Capacity
(I) Maximum capacity (Max)

The largest load that an Instrument is
designed to weigh-in-motion without
totalizing.

(ii) Minimum capacity (Min)
The load below which a weighlng-In-motion
result before totalizing may besubject to an
excessive relative error.

(3) wagon weight
(i) Maximum wagon weight

The largest in-motion load that the
installation is approved to weigh for a
particular site.

(ii) Minimum wagon weight
The wagon weight below which awelghing­
In-motion result may be subject to an
excessive relative error.

(4) Scale Interval (d)
Avalue expressedin units of massfor welghing­

in-motion that Is the difference between:
thevaluescorrespondingto two consecutivescale

marks for analogue Indication, or

two consecutive indicated or printed values for
digital indication.

(I) Scaleinterval for stationary load: The scale
interval used for static tests.

(5) Speed

(i) Maximum operating speed : The greatest
velocity of a wagon that the Instrument Is
designed to welgh-In-motion and above
which the weighing results may be subject
to an excessive relative error.

(II) Minimum operating' speed : The lowest
, velocity of a wagon that the instrument is
designed to weigh-In-motion and below
which the weighing results may be subject
to an excessive relative error.

(iii) Rangeof operating speeds: The difference
between the minimum and maximum
operating speedsat which a wagon may be
welghed-in-motlon.

(Iv) Maximum transit speed : The maximum
speed that a railway vehicle can travel on
the weigh zone without producing a
permanent shift In the performance
characteristics of a weighing instrument
beyond those spedflecl. '.

(6)Warm-uptime
The time between the moment that power Is

applied to an instrument and the 'moment at which
the instrument is capable of complying with the

, requirements.

(7)Durability
Ability of an instrument to maintain Its

performance characteristics over a period of use.

4.1ndlClltlons and elTOl'S

(1)Methods of indication
(i) AM/ague indication:

An Indication allowing the determination of
an equilibrium position to a fraction of the
scale interval.

'(II) Digital Indication:
An Indication in which the scalemarks are
a sequence of aligned figures that do not
permit interpolation to a fraction of a scale
Interval.

(2) Errors
(I) Error(ofindication):

The indication of an instrument minus the
(conventional) true value ot the mass.

_...j.---_. ---. --------------
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(ii) Intrinsic-error:

The error of an lnstrurnent.under.reference
conditions

(Iii) In/tial intrinsic error:

The intrinsic .error 'of .an :instrument as
determlned.prlor:to performance tests and
durability evaluations.

(Iv) Fault:

The dlffer.ence between the error of
indicationand.the;intrinsicerror of aweighing
instrument.

Note l.: :Prlnclpally,a fault is the result of
an undesiredchange of data contained in or
flowing 'through an electronic instrument.
Note 2.: lFrom the definition it follows that
in this specification a "fault" Is a numerical
value.

(v) Significant fault:

A fault grearer than d. The following are not
considered to be significant faults:

* faults that result from simultaneous
and mutually independent causes in
the Instrument or in its checking
fadlity, .

* faults that imply the Impossibility of
performing any measurement,

*" tranSitory faults that are momentary
variations in the indications which
cannot be interpreted, memorized or
transmitted asameasurement result,

* faults that are so serious that they
will Inevitably be noticed by those
interested in the measurement.

(vi) Span stability:

The capability of an instrument to maintain
the difference between the Indication of
~e!ght at maximum capacity and the
Indicationat zero within specified limits over
a period of use,

(vii) Maximum span stability error:

A span stability error greater than one half
of the absolute value of the maximum
permissible error applicable to the load.

(viii) Rounding error:
The difference between a digital
measurement result (indicated or printed)
andthe valueof the measurement resultwith
an analogue Indication.

5.Influence quantity
(1) A quantity that is not the subject of the

measurement but which influences the .valueof the
measurand and or the indication of the instrument.

(I) Influence factor:
An Influence quantity having a value within
the specified rated operatl~g conditions of
the Instrument.

(II) Disturbance:

An Influencequantity havinga valuethat falls
within the limits specified in this specification
but that falls outside the rated operating
conditions of the instrument.

(2)Rated operating conditions:
Conditions of use which give the ranges of the

influence quantities for which the metrological
characteristics are intended to lie within the specified
maximum permissible errors.

(3) Reference conditions:

A set of specifiedvaluesof influence factors fixed
to ensure valid inter-comparison of the results of
measurements.
6. Tests

(1) Static test:

A test with standard weights or a load that
remains stationary on the load receptor to
determine an error.

(2) In-ml?tion (dynamic) test:
A test with reference wagons that are In
motion on the load receptor to determine
an error.

(3) SImulation test :
A test carried out on a complete instrument
or part of an instrument in which any part of
the weighing operation is simulated.

(4) Performance test:
A test to verify that the equipment under
test (ElIT) is capable of accomplishing its
intended functions.

(5) Spanstability test:
A test to verify that the EUT is capable of
maintaining its performance characteristics
over a period of use.

7.Rail vehldes
(1) Wagon:

A loaded or unloaded railway goods vehicle
that is recognized by the instrument as a
vehicle to beweighed.

. r· 1 . .... ,~..
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(2) Reference wagon:
A wagon of known weight that Is typical of
those to be used for weighing on the
instrument and which has been selected for
the purposes of in-motion testing.

(3) Total train:
A number of coupled wagons whose
totalized weight Is to be obtained.

PARTD
METROLOGICAL AND TECHNICAL

REQUIREMENTS
I..SCope

(1) This part specifies the requirements and
. test methods for automatic rail-weigh-bridges,
hereinafter referred to as "Instruments" that are used
to determine the mass of railway wagons, when they
are weighed in motion.
2. Metrological flequlrements

(1) Accuracy dasses :
Instruments are divided into four accuracyclasses

as foliows:-
0.2, 0.5, 1, 2

An instrument may be in a different accuracy
class for wagon welghlng than that for train weighing.

(2)Maximum permissible errors
(i) Weighing In motion:

The maximum permissible errors for
welghing-in-motion shall be as
specified in Table I

TABlf I
Accuracy Percentage of mass of

single wagon or class
total train as appropriate

Verification Inspection
0.2 ±0.10% %(),2%
0.5 ±0.25% :I:O.5OAl
1 ±0.5O% ±LO%
2 ± 1.00% :i: 2.00Al
Note : For the application of maximum

permissible errors refer to paragraphs 2(8)(II)(a) and
2(8)(ii)(b) of this part.

On initial verification of an instrument weighing
coupled wagons, the errors of not more than 10% of
the weighing results taken from one or more passes
of the test train may exceed the appropriate maximum

. permissible error given inTable I but shall not exceed
two time that value.

._ - - _-------

(a) A minimum of 500 metre rail track length
shall be available with a gradient of not more
than 1 : 400 on either side of automatic rail
welghbridge.

(II) Static weighing: The maximum
permissible errors on static weighing
for increasing or decreasing loads
shall be the appropriate values In
Table II.

TABL,E II
Maximum Load (m)expressed in
permissible errors number of scale inteIVals

± 0.5d 0:<>ms 500

± 1.Od 500 s m s 2000
± 1.5d 2000 ~ rn s 10000

(3)Scale fnterval (d)
For a particular method of weighing-In-motion

and combination of load receptors, all weight indicating
and printing devices on an instrument shall have the
.same scale Interval.

The relationship between the accuracy class,
the scale Interval and the maximum wagon weight
divided by the scale interval shall be as spedfied in
Table III.

Accuracy d(kg)
class

TABlE DI
(Maximum wagon

weightj/d
minimum maximum

0.2 1000 SOOOs 50
0.5 :S 100 500 2500

1 :S 200 1250250

2 :s 500 600100
The scale intervals of the indicating or printing

devices shall be in the form of 1 x lOk, 2 x lOki or
5 x lOk, "kif being a positive or a negative whole
number or zero.
(4) MInimum capacity

The minimum capatity shall not be less than It,
and not greater than the value of the result of the
minimum wagon weight divided by the number of
partial weighlngs.
(5) MInImum wagon weight

The minimum wagon weight shall not be less
than SOd.
(6) Single axle or bogie weights

Singleaxle or bogie weights shall not be indicated
or printed without an associated warning that these
weighing results cannot be verified .
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(7) Agreement between indicating& printing
devices.

I

For the same load, the difference between the
weighing results provided by any two devices having
the same scale Intervals shall be as fdllows:-

o zero fordlgital.devices

o &t greater than tbe.ebsolutewalue of the
rnaxlmurrtpermlsslbleerror for weighing in
motion for analog,devices.

(8) Weighingtest methods
The appropriate :procedures are s,pedfled in

paragra,ph 5(1) .(pattern evaluatiOn) 5(2) (Initial
verification) and:S(3) (Inspection) of this part.

(i) Stlltlc weighing:
An Instrument to be used as a control
instrument shall meet the requirements of
paragraph 2(8)(lIi)(b) and paragraph
2(8){I)(a) to 2(8)(i)(f) inclusive. The
maximum permissible errors shall comply
with Table II.
(a) Multiple load receptors :

Each load receptor shall be tested by
the static-weighing method both
independently and in combination.

(b) Zero-setting:
The instrument shall be capable of
setting to zero within ± 0.25% of the
scale Interval for a stationary load.

(c) Eccentric loading:
The Indications for different positions
of the load shall comply with the
maximum permissible errors for the
given load.

(d) Verification standards:
The error of the standard weights or
massesused shall not be greater than
one-third of the maximum permissible
error for the load, as specified in
Table II.

(e) Test loads
(e-I) Load at which errors are to be

determined
Errors shall be determined for test
loads of:

• zero
• minimum capacity,
• maximum capacity, and at or near a

load where the maximum
permissible error changes .

(e-ll) Distribution of test load

Exceptfor eccentrldty test, standardweights
or massesshall be evenly distributed on the
load receptor.

(e-iII) Eccentridty tests :

Tests shall be carried out without excessive
stacking or overlapping of the load on the
load receptor provided that the conditions
are practical and safe. The test load shall
beequal toone half of themaximumcapadty
rounded up to the next 1 tonne increment.
The test load shall be on the rails covering
the least area as is practicable and stacked
across each pair of supports of the load
receptor.

(f) Discrimination tests :
An additional load that isequal to 1.4 times

the scale interval for a stationary load,
when gently placed on or withdrawn
from each load receptor in turn when
at equilibrium at any load shall change
the initial indication.

(ii) Welghing-in-motion

(a) Wagon weighing:

The maximum permissible error for coupled
or uncoupled wagon weighing shall be one
of the foUowingvalues,whichever isgreater:

• the valuecalculatedaccordingtoTable
~ I, rounded to the nearest scale

interval.

• the valuecalculatedaccordingto Table
I, rounded to the nearest scale
interval for the weight of a single
wagon equal to 35% of the maximum
wagon weight (as inscribed on the
descriptive markings), or

• 1d.
(b) Train weighing:

The maximum permissible error for train
weighing shallbe one of the following values,
whichever is greater:

• the value calculated according to Table 1,
rounded to the nearest scale Interval,

• the value calculated according to Table I,
for the weight of a single wagon equal to
35% of the maximum wagon weight (as
inscribed on the descriptive markings)
multiplied by the number of reference

~. '"",.. --1- .
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wagons In the train (not exceeding 10
wagons) and rounded to the nearest scale
tnterval, or

• ld for each wagon in the train but not
exceeding lOcI

See Figure 1 for an illustration of this requirement.
(iii) Verification standard

,(a) Separate control instrument:
A control instrument capableof being
used to determine the mass of each
referencewagonwhen stationary and

uncoupled shall be available for In­
motion tests, The error of that
instrument shall not be greater than
either of the 'following values:-

• one-third of the appropriatemaxlmum
permissible error for In-monon­
,weighing in dause paragraph 2(8)(/1)
of this part and Table Iif the control
instrument is verified immediately
prior to the In-motion tests.

• one-fifth of th~maximum pennlsslble
error if. the control Instrument Is
verified at any other time.

FigureI
AlJTOMATIC RAIL-WELGHBIUOGES

Illustration of maximum permissible errors and in-motion test requirements for a sample train

----,--,-
o )S so 100

. - - _".::,.•.':,_'ir_

An instrument constructed only for partial
weighing of two axle wa'gons may be used as the
control instrument provided that the alignment
calibration in Annex B has been successfullyapplied.

(b) Integral control Instrument
An Instrument under test may be used as
the control Instrument provided that Itmeets
the following requirements :-

• It must have an appropriate scale
interval or scale interval for stationary
land, and

• it must comply with the requirements
In paragraph 2(8)(1) and para
2(8)(iii)(a) of this part.

An Instrument constructed only for partIal
weighing of two-axle wagons may be used as the

--1. _
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control instrument, provided' that' the alignment
calibration in Annex B has been succesSfully'~pplied.
(9) InRuencequantities

0) Temperature:

Instruments :shall . comply -wlth the
appropriate-metrological and technical
requirements at temperatures.trom - 100C
to + 45°e.

For spedal.applkatlons.ehowever; the ,limits of
the, temperaturerenee m~y'differ;providedthat this
rangeshall not be.ess than'30~Cand shalJ'bespecified
in the descriptive markings.

Instruments shall betested 'in accordance with
the static temperature tests in ,paragraph 8(1) of
Annexure A.

(ii) Main Power Supply (AC) ;

Instrumentsthat are powered by an
AC s~pply .shall comply with the
appropriatemetrologicaland technical
requirements when operated under
var;latlons of'voltage from -,15% to
+ ,10% of the value marked on the
instruments.

Instruments shall be tested in accordance with
main power supply CAe) test in paragraph 8(3) of
AnnexureA.

(iii) Battery.Power supply (DC) :

Instruments that are powered by a
De supply shall, comply with
appropriate metrological paragraph
and technical requirements in
accordancewith paragraph 4(3){viii)
of this part.

Instruments shall be tested in accordance with
the DC power supply test in paragraph 8(4) of
AnnexureA.
(10) Conditions of use

(i) Use as a non-automatic weighing instru-
ment:

An Instrument that can be used as a
non-automatic weighing Instrument
shall meet the requirements for
accuracy class III(medium accuracy)
and IIII (ordinary accuracy) under
specification for "non-automatic
weighing instruments"given InHeading
A of the Seventh Schedule.

(ii) Scale Interval for stationary load :
If the scaleinterval for stationary load
Is not equal to the verification scale

interval (d), It shall be automatically
out ot.service when the instrument is
in use for weighing-in-motlon. In
addition, if the instrument is not
verified for use as a non-automatic
weighing instrument, the verification
scale interval for stationary loadshall
not be readilyaccessibleandshallonly
be used for static testing.

3. TechnlQlIrequirement
(1) Composition;

Instruments shall include the following:
• one or more load receptors,

• aprons,
• vehicle type identification devices(e.g. track

switch, load cells, transponder, etc.),

• Indicating devices,

• printer,
• control unit.

(2)Suitability for use :
Instrument shall be designed to suit the vehicle,

site and method of operation for which they are
intended.

Instruments constructedonly for partialweighing
shall not be used to weigh liquid loads or any other
loadthat may be subjected to fluctuations in its gravity
centre, unless there is a possibility to anticipate and
compensate for such fluctuations.,
(3) Security of operation

(I) Accidental maladjustment:

Instruments shall be constructed so that
maladjustments likely to disturb their
'metrological performance cannot normally
take place without the effect being easily
detected.

(II) Interlocks:

Interlocks shallprevent the use of anycontrol
device that may alter a weighing operation.

(III) Uncoupled wagon weighing:

Instruments used for uncoupled wagon
weighing shall recognize and Indicate the
follOWingsituations:
• the passageof two or more coupled

wagons,
o the passageof two or more uncoupled

wagons that is sufficiently close to

, r· f ....~ ... -.....- •
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cause either a malfunction of the
Instruments or errors exceeding the
appropriate maximum permissible
errors.

(iv) Useas a non-automatic weighing Instrument:
An instrument to be used as a non-automatic
weighing Instrument shall

• comply with the requirements of
accuracy class III or class IV of
"specification for non-automatic
weighing instruments prescribed in
Seventh Schedule Heading A, and

• be equipped with an enabling device
for non-automatic operation that
preventsboth automatic:operationand
In-motion weighing.

(v) Zero seWng device:
An Instrumentshall beequipped with
a semi-automatic or automatic zero
setting device for each load receptor.
Its operation shall be possible only
when the instrument Is In stable
equilibrium and when the rate of
correction is no more than O.Sd/s.

The range of the zero-setting device shall not
exceed 4% of the maximum capacity.
(4) Indicating and printing devices

(i) Quality of Indication:
Theweight indication shall be the seIf­
Indicating type. Indicating and printing
device shall allow reliable, simple and
unambiguous reading of the results
by simple juxtapositiOn and shall bear
the nameor symbolof the appropriate
unit of mass.

(ii) Printing:
The minimum printout resulting from each
normal weighing operation shall be each
wagon weight In the caseof wagon weighing
and total train weight in the case of train
weighing.

(iii) Weighing range:
Instruments shall not Indicate or
print:

• the weight of any wagon, or
• a totalized weight Inclusive of any

wagon, that will cause a weighing
results less than Min or greater than
Max+ 9d.

(Iv) Operating speed:

The printer shall not print the weight
or any wagon thi!lt has travelled over
the load receptor at a speed outside
the range of operating speeds. An
appropriate Indication shall be
includedon the printout for any wagon
weight not printed and subtotal may
be printed exclusive of unwelghed
wagons provided that an indication
clearly specified that It Isnot thetotal
train weight.

(v). Rollback:

The weight indication and printout
shall not be altered due to any part of
any wagon travelling aver the load
receptor more than once. If Rollback
takes place at the time of testing the
entire weighing operation has to be
repeated a new.The speeddifference
shall not bemore than 3 kmph.

(5)instlJllation
(i) E~seof static testing :

The instrument shall be accessibleto
vehicle for moving test weights if It Is
to be usedas the control instruments.

(II) Drainage:

If the weighing mechanism is
contained in a pit, there shall be a
provision for drainage to ensure that
no portion of the instrument becomes
submerged or partially submerged In
water or any other liqUid.

(6) Descriptivemarkings
Instruments shall bear the following basic

markings at each location having a weight indicating
or printing device.

(I) Markings shown in full

• identification mark of the
manufacturer

• identification rnark of the importer (If
applicable)

• designations of the instrument
• serial number of the Instrument on

each load receptor (if applicable)
• weighing methcx1(see Item3{1) under

part I)
• maximum wagon VVeight-kgor t
• minimum wagon weight-kg or t

____________ _L _
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0 not to be used to weigh'liquidproducts
(If ~ppllcable)

0 full' draught or number of partial
weighing.per wagon

• not to be usedto weigh liquid product
(If applicable)

• maximum .transit speed-km/h
0 direction of ,weighing (Ihppllcable)
• wagons.pushed/pulled (whichever is

~ppllcable)
0 scale:Interval for stationary load (if

appllaible)~kg

• ort
0 electric power supply voltage and

frequency-v...... Hz
(ii) Marklng'shown In code
(a) Forall instruments

o pattern approval mark
• accuracy dass (for each weighing

method, if applicable) 0.2, 0.5, 1 or
2. .

• maximum capacity Max-kg or t
• minimum capacity Min-kg or t
• scale Inter d-kq or t
• maximum operating speed V max­

km/h
o minimum operating speed V

mln-km/h
(b) For coupled wagon and train weighing :

Marking required for eachweighing method
applicable:

• maximum number of wagons per
train -nmax.

• minimum number of wagons per train
-n min.

(iii) Other markIngs:
The designation of the liquld(s) which
the Instruments is designed to weight
(If applicable)

(iv) Presentation of descriptive tn8rklngs "
Descriptivemarkings shallbe Indelible
and of a size, shape and clarity that
permit legibility under normal
conditions of use of the Instrument

Markings shall be grouped together In a clearly
visible placeon the Instrument, either on a descriptive
plate fixed near the Indicatingdeviceor on the Indicating
cI_~vjceItself

It shall be possible to seal the plate bearing the
markings, unless it cannot be removed without being
destroyed.
(7) VerfRcat/onmarks

(I) Position:

Instruments shall havea placefor the
application of verification marks, The
following applies for this place:
The part on which the marks are
located cannot be removed from the
instruments without damaging the
marks.
The place shall permit the easy
application of the marks without
changing the metrological qualities of
the instruments.
The marks shall be visible when the
instrument is In service.

(IJ) Mounting,'

Instruments required to bea r
verification marks shall have a .
verification mark support located as
specified above, which shall ensure
the conservation of the marks as
follows:-

• When the mark Ismade with a stamp,
the support may consist of a strip of
leador any other material with similar
qualities inserted into a plate fixed to

c the instrumEmtor a cavity bored into
the Instrument.

• When the mark consists of an
adhesive transfer, a space shall be
provided for this purpose.

4. Requirements for electronic Instruments
Electronic instruments shall comply with the

following requirements, in addition to the appJicable
requirements of all other clauses.
(1)General requirements

(I) Rated operating conditions,'
Electronicweighing instruments shall
bedesignedand manufacturedsothat
they do not exceed the maximum
permissible errors' under rated
operating conditions.

(II) Disturbances "
Electronic instruments shall be
designed and manufactured so that
when they are exposed to
disturbances, either

1 ,- ...
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(a) significant faults do not occur, or
(b) signifICant faults are detected and

acted upon.
Note:A fault equal to or lessthan the sIgnificant

fault (td) is allowed Irrespective of the value of the
error of indicatIon.

(III) Durability:

The requirements In paragraphs
4(1)(1) and 4(1)(ii) of this part shall
bemetdurably in accordancewIth the
Intended use of the instrument

(iv) Evaluationfor compliance :

A pattern of an electronic instrument
is presumed to comply with the
requirements In paragraphs 4(1)(i),
4(1)(iJ) and 4(1)(iii) of this part if it
passes the examination and tests
specified in Annexure A.

(2)Application
(i) The requirements in paragraph 4(1)(11)of

this part may be applied separately for the
following:-

each Individual cause of significant
fault, and/or
each part of the electronic instrument

(ii) The choiceas to whether to apply paragraph
4(1}{Ii)(a) or paragraph 4(1}(II)(b) of this
part is left to the manufacturer.

(3) Functional requIrements
(i) Acting upon a slgnincant fault:

When a significant fault has been detected,
a visualor audible Indicationshallbe provided
and shall continue until the usertakes action
or the fault disappears.

Means shall be provided to retain any
totalized load Information contained in the
instrument when a significant fault occurs.

(iI) Switch-onprocedure:
Upon swltch-on (in the case of electronic
instruments permanently connected to the
mains at switch-on of indicatIon), a special
procedure shall be.performed that Indicates
all the relevant signs of the Indicator In their
active and non-active state for a sufflcient
time to be easily observed by the operator.

(iii) Influence factors :
An electronic Instrument shall comply with
the requirements of paragraph 2(9) of this

lt7~ ~ f)1I ....."b:

part and In addition it shall maintain its
metrological and tecbnlcal characteristicsat
a relative humidity of 85% at the upper flmit
of the temperature range of the instrument.

(Iv) Disturbances:

When an electronic Instrument is subjected
to the disturba nces specified In Annex A,
either of the following shall apply:

The difference between the weight indication
due to the disturbance and the indication
without the disturbances (intrinsic error)
shall not exceed the significant fault (ld).

The instrument shalf detect and act upon a
significant fault.

(v) Warm up time:

During the warm-up time of an electronic
Instrument, there shall be no indication or
transmission of the weighing result and
automatic operation shall be inhibited.

(vi) Interface:

An Instrument may be.equipped with an
Interface permitting the coupling of the
instrument to external eql:llpment.When an
Interface is used, the.Instrument shall
continue to function -Correctly and its
metrological functions shall not be
Influenced.

(vii) Hains power supply (AC) :

An Instrument that operates from the mains
st:taffIn the event of a power failure retain
the metrological infonnation rontainec:lin the
Instrument at the time of failure for at least
24 hours. A switch-over to an emergency
power supply shall not cause a Significant
fault.

(viii) Battery power supply (DC) :

An Instrument that operates from a battery
power supply' shall, whenever the voltage
drops below the manufacturer's specified
value, either continue to function correctly
or automatically be put out of service.

(4) Examinationand tests :

The examination and testing of an electronic
weighing Instrument is intended to verify compliance
with the applicable requirements of this spedficatlon
and especially wIth the requirements in paragraph 4
of this part.

- ----._j -- - - - .
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(i) Examinations:

An electronic weighing instrument shall be
examined to obtain a general apprelsal of
the design and construction.

(ii) Performance tests':

An electronic weighing instrument or
electronic device, asappropnate, shall be
tested asspecified lnthe Annex to determine
their correct functionil1g.

Tests are to be conducted .on the whole
instrument except when the size and/or
amfiguratlon ofthe instrument does not lend
itself to testing as a unit. Itsuch cases, the
separate electronic devices shall be
subjected to testing. It is not Intended that
electronic devices be further dismantled for
separate testJngof components. In addition,
an exarnb1ation shall be carrIed out on the
fully operational weighing instrument or, if
necessary, on the electronic devices in a
simulated set-up that suffldently represents
the weighing instrument. The equipment
.shall continue to function correctly as
specified In Annexure A.

(iii) Span stability tests :

The instrument shall be subjected to span
stability tests at various intervals, before
during and after being subjected to
performance tests. '

When the instrument issubjected to the span
stability tests specified in paragraph 10 of
AnnexureA.

The maximum allowable variation in the
errors of Indication shall not exceed half the
absolute value of the maximum permissible
error in Table IIfor the test load applied on
any of the measurements.

Where the difference of the results indicate
a trend more than half the allowable
variation specified above, the test shall be
continued until the trend comes to rest or
reverses Itself, or until the error exceeds the
maximum allowable variation.

5. Metrological controls
The metrological controls of instruments shall

consist of the followlng;-
• pattern evaluation

• initial verification

• in-servlce Inspection

(1)Pattern evaluation
(i) Documentation:

The application for pattern evaluation shall
Include documentation which provides the
following information:-

• metrological characteristics of the
instrument;

• a standard set of specificationsfor the
instruments;

• a functional description of the
components and devices;

• drawings, diagrams and general soft
ware information (if applicable),
explaining the construction and
operation;

• any document or other evidence
demonstrating that the design and
construction of the instrument
complieswith the requirementsof thIs
specification.

(II) GeneriJlRequirements :
Pattern evaluation shall be carried out on at
least one and normally, not more than three
Instruments that represent the definitive
pattern. At least one of the instruments shall
be completely installed at a typical site and
at least one of the instruments or the major
component of an instrument shall be
submitted in a form suitable for simulation
testing in a laboratory. Pattern evaluation
shall be carried out as prescribed under the
Model Approval Rules.

The evaluation shall consist of the tests
specified in paragraph 5(1)(1iJ) of this part.

(HI) Pattern evaluation tests :

Instruments shall comply with the
following:-
• the metrological requirements In

paragraph 2 of this part, particularly
with reference to maximum
permissible errors and, if appropriate,
when the instrument is operated lri
accordance with the manufacturer's
specflcatlon tor products;

Note: Evaluation tor static weighing [paragraph
2(8)(1)] shall be excluded unless the instrument Is
constructed for use as a control Instruments
[paragraph 2(8)(iii){b n.

• the technical requirement In paragraph 3 of
this part.

1-1A__t.lL ......a:::_ .... :to _.. i __ ._. Z ..f
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AdditIonally, electronic Instruments shall
comply with the requirements in paragraph
4 of this part.

(a) In-motion tests :
The Instrument shall be tested in
accordance with the provisions in
paragraph 2(8)(ii) of this part by
reference to "initial verification" as
appropriate and shall comply with the
requirements in paragraph2(7) of this
part. Errors shall be determined by
comparing the tests results with the
reference wagon mass derived as in
paragraph 2(8){1U) of this part.
The range of speeds used during
these tests shallbe inaccordancewith
the pattern specification.

(a-I) Uncoupled wagons:
Instruments forweighing Individualun
coupled wagons shall be tested using
not less than five reference wagons
havinga range of loads from zero bad
(wagon tare weight) to that ofa fully
loaded wagon. A minimum of five
weight Indications or print outs of
each wagon shall be used for
assessing compliance with, the,
requirements in paragraph 2(8)(il)(a)
of this part.

(a-II) Coupled wagons:
Instruments designed to weigh either
Individual coupled wagons or a total
train of coupled wagons shall be
tested In either of the following
manners:-

• By using a test train of empty
reference wagons and a test train of
both full and partially filled reference
wagons. Each test train shall be
comprised of not less than five (and
normally not more than 15) reference
wagons and shall be weighed
repeatedly and in each direction (if
applicable) to yield not less than 60
wagon weights or the equivalent in
total train weight.

• According to the reculrements in
paragraph 5(2)(ii) of this part.

• Each weight indication and printout
obtained In the test shall be used for
assessing compliance with
requirements in either paragraphs

2(8){ii)(a) or 2(8)(ii)(b) of this part,
as appropriatE::
PROVIDEDthat where testwcigons are
not available loaded wagon weighed
on a staticmachinefulfilling conditions
laid down in paragraph 2(8)(i)(d) of
this part shall be used as a reference
wagon.

(b) Simulation tests :

Influence factors shall be applied during
simulation tests in a manner that will reveal
an aiteration of the weighing results for any

, weighing process to which'the instrument
could be applied, in accordance with the
following:-

Paragraph 2(9) of this part for all
instruments
Paragraph 4 of this part for electronic
Instruments.
When conducting such tests on a load cell
or on an electronic device equipped with an
analogue component, the maximum
permissible error for the device under test
shall be 0.7 times the appropriate value
specified in Table II,

If the metrological cMracterlsticsofthe load
cell, or other major componenthas been
evaluated in accordance with the
requirements of the OIML International
Recommendation R60 or any other
applicable Recommendation that evaluation
shall be used to aid in the pattem evaluation,
If so requested by the applicant.

Note: Since the requirements of this dause
apply only to the instrument submitted for pattern
evaluation and not to those subsequently submitted
for verification, the means used to determine If the
appropriate maximum permissible error or maximum
allowable variation has been exceededwill be decided
and mutually agreed upon between the Metrological
Authortty and the applicant. Following are examples
of thesemeans:-

• an adaptation of the Indicatingdevice to give
greater resolution thaI! that of the scale
interval;

• the use of the scale Interval for stationery
load;

• the use of change points;
• any other means mutually agreed upon.
(3) Tests for compliance to determine

---- ---------------------------~
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compliance with the requirements ,in
par~graphs 3(3) and 3(4) of this part.

(iv) Provisions of means for. testing:

For the purpose oUesting,:the.applicant may
be required to-furnlsh the ,Metrological
EnforcementAuthoritywlth the test vehicles,
rneterlal..qualltled-personnel and a control
Instrument. The Instrument under test may
be used as a controlinstrument provided it
complieswith the.requirements In paragraph
2(8)(III)(b) of this part.

(v) Place of.testlng :

Instruments submitted for pattern approval
may be.tested at the following places:

o a:slte at which all necessary tests can
be conducted and agreed upon
between the Metrological Authority
and ,the applicant,

o a 'laboratory considered appropriate
by the Metrological Authority,

o any other suitable place mutually
agreed upon by the Metrological
Authority and the applicant.

(2) Verification
(i) Tests:

Instruments shall comply with the
requirements In paragraph 2 [except 2(9)]
and paragraph 3 of this part for any
product{s) for which they are Intended and
when operated under normal conditions of
use
Tests shall be carried out in-situ, in a normal
Installation.The instruments shall be Installed
so that an automatiC weighing operatIOnwill
be virtually the same for testing as It Is for a
transaction.

(II) In-motion tests :

In-motion tests shall be conducted in
accordancewith paragraph 5(1XIIIXa) of this
part with the exception that the types of
vehicles and, for test with coupled wagons
the nurnber otvehldes in the test train shall
be in accordance with the normal operation
of the Instruments and used in accordance
with paragraph 6 of this part.

(Iii) Provisions of means of testing .'
For the purposes of testing, the applicant
may be required to furnish the enforcement
authority with the test vehicles, material,

qualified personnel and a control instrument.
The instrument under test may be used as
a control instrument provided it complies
with the requirements In paragraph
2(8)(III)(b) of this part.

(Iv) Place of testing .'
Verification test shall be conducted entirely
at the place of installation and during testing,
the Instrument shall Include all parts which
form the assembly as Intended for normal
use.

(3) Inspection:
Inspection shall be carried out Inaccordancewith

the same provisions as in paragraph 5(2) of this part
for verification with the exemption that the maximum
permissible errors applicable for Inspection shall be
applied.

6. On site test methods
(1) Proportion of reference wagons in a test train
The proportion of reference wagons to the

remaining wagons in a test train shall be in accordance
with Table-IV.

TABLEIV

Totalnumber of
wagons In test train(n)

Minimum number of
reference wagons

n s 10 n
10 < n s 30 10
30 -e n, 15

(2) In-motion tests with coupled wagons
If the number of reference wagons is less than

the total number of wagons in a test train, the
reference wagons shall be distributed throughout the
train.
(3) In motion tests with liquid load

When using liquid load, tests shall be consistent
with the Intended use of the instrument.

ANNEXURE A
TEST PROCEDURES FOR AUTOMATIC RAIL­

WEIGHBRIDGES
(Mandatory)

Meaning of symbols:
I'"Indication
L = Load
<iL • Additional load to next changeover point
P = I +O.5d - <iL '" Indication prior to rounding
Pn = nth indication prior to rounding

.1 .•__ ....__ •. _.
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d = Scale interval
E = P - L = error
Eo = Error calculated at zero
Ec = Corrected error
mpe = Maximum permissible error
EUT =Equipment under test
Max= Maximum capacity
Min =Minimum capacity

1.Documentation [5(1)(I)J
Review the documentation that is submitted,

includingnecessaryphotographs, drawings, diagrams,
general software information, relevant technical and
functional description of main components, devices
etc. to determine If It Isadequate and correct.Consider
the operational manual.
2. Comparfngconstruction with documentation
5(1)(/)

Examine the various devices of the Instrument
to ensure compliance with the documentation.

Examine the Simulator to ensure that it is
adequate for train movement simulation. It shall
provide the signa Is from track switches, or other
vehicle type Identification devices, normally
transmitted when a vehicle passesover the weighing
system. It is not expected to simulate effects such as
dynamic loading.
3. Initial examination
(1) Metrological characteristics "
Note metrological characteristics in the test report.
(2) Descriptive markings [3(6)J :
Checkthe descriptive markings.
(3) Verificationmarks [3(7)J :

Check the arrangements for verification marks.
4.General

(1) General requirements for electronic
instruments under test (EUT) "

Energize the ElIT for a time period equal to or
greater than the warm-up time specified by the
manufacturer and -maintain it energized for the
duration of the test.

Adjust the EUTas cfosely as practIcable to zero
prior to each test, and do not readjust It at anytime
during the test, except to reset it if a significant fault
has been indicated.

The deviation of the no-load Indication due to
any test condition shall be recorded, and any load

indication shall be corrected accordingly to obtain the
weighing results. .

The handling of the instrument shall be such that
no condensation of water occurs on the Instrument.

(i) Indication with a scste Interval smaller
thand
If an instrumentwlth digital indication has a
device for displaying the Indication with a
smaller scale interval, this device may be
used to calculate the error. If a device Is
used it should be noted In the test report.

(2) calculationof error:
For instruments with digital Indicationwith a test

scale Interval [see note in 5(1)(IfIXb)] lessor equal to
0.1 d, the device may be used directly to read the
error.

For Instruments with digital Indication and with
a test scale Interval greater than O.1.d, changeover
points are used to determine the Indication of the
instrument, prior to rounding, as follows:-

At a certain load, L, the Indicated value, I, Is
noted. Additional weights of for example O.ld are
successivelyadded until the indicationof the instrument
is increasedunambiguouslyby one scaleinterval (I+d).
The additional load -L added to the load receptor gives
theindlcatlon, P, prior to rounding by usingthe following
formula:- .

P = I + O.S d - ilL
The error prior to rounding is:

E=P-L
Thus E = (1 + O.5d - ilL) - L

Example: An instrument with a scale interval,
d,d 10kg Is loadedwith 1000 kg and thereby indicates
1000 kg.Afteradding successiveweights of 1 kg. the
indication changes from 1000 kg to 1010 kg at an
additional load of 31<g. Inserted In the above formula
these observations give:

P = (1000 + 5 - 3) kg = 1002 kg
Thus the true indication prior to rounding is 1002 kg,
and the error Is:

E:::; (1002 - 1000) kg = 2 kg

5. Testprogram
(1) PBttem evaluation[S(l)} :

All tests of paragraphs 6 to 10 of Annexure A
shall normally be applied for pattern evaluation.

The tests for paragraphs 6 to 10 of Annexure A
shallbe performed with static load, a wheel movement

______ . __l_~ _
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simulator (switches) may be used if necessary for the
calculation of the we!ghlng results.

(2) Initial verif"lCIJtlof!. [5(2}] :

Initial verification tests normally,only:lndudesthe
tests in paragraph 11.ofAnnexure A.

The test shall· Include ali qynamlc :in-motion
effects corresponding to :normal operation of the
instrument.

6. Perfonnance:tests.during pattem BVilluatJon

The equipment .under test should have the
following items associated with it, for the purpose of
testing:-

• Weight simulator.

• Train wheel simulator.

• For practlcal 'reasons, the weight simulator
may takevarlous forms. For example, it may
be a weigh pan or platform scale of
approximately l/lOOOth of the weight range
of a site Installation.

Whichever method is adopted, it must be
independently calibrated and readable to at least O.ld.

(1)Generalconditions

(i) Temperature:

The tests shall be performed at a steady
ambient temperature, usually normal room
temperature unless otherwise spedfied.

The temperature is deemed to be steady
when the difference between the extreme
temperatures noted during the test does not
exceed one·flfth of the temperature range
of the given Instrument without being
greater than SOC and the rate of change
does not exceed SOC per hour.

(Ii) Power supply :

Instruments using electric power shall
normally be connected to the power supply
and "on" throughout the tests.

(iii) Automatic zero-setting:

During the tests, the automatic zero-setting
device may be switched off. When this is
done It should be mentioned In the test
report.

Forcertain tests the test description specifies
whether the automatic zero-setting shall be
operative or inoperative.

(iv) Recovery:

After each test the instrument should be
allowed to recover suffiCiently before the
following test.

(2)Checkingof zero
(I) Rangeofzero-setting (J(J)(iv)]

(a) Semi-automatic zero-setting:
This test shall not be carried out
during the span stability test.
With the load receptor empty, set the
instrument to zero. Placea test load
on the load receptor and use the zero­
setting deVice.Continue incrementing
the test load until the zero-setting
device fails to re-zerowhen activated.
The maxim um load that can be
rezeroed is the positive portion of the
zero-setting range.
To test the negative portion of the
zero-setting range, recalibrate the
Instrument with an additional weight
on the load receptor at the zero and
span points. This additional weight
should be greater than the negative
zero-setting range. Then remove
weights and after each weight is
I removed, use the zero-setting device.
The maximum load that can be
removed while the instrument can stlll
be re-zeroed by the zero-setting
device, is the negative portion of the
zero-setting range.
Recalibrate the instrument without
this additional weight.

(b) Automatic zero-setting :
This test shall not be carried out
during the span stability test.
With the load receptor empty, add
weights in small quantities and after
each weight is added allow time for
the automatic zero-setting device to
function to see if the instrument Is re­
zeroed automatically. Repeat this
procedure until the instrument will not
be re-zeroed automatically. The
maximum load that can be re-zeroed
is the positiveportion of the automatic
zero-setting range.

. l' f ..
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To test the negative portion of the
zero-setting range recalibrate the
Instrument with an additional weight
on the load receptor at the zero and
span points. This additional weight
should begreater than the negatIVe
zero-setting range. Then remove
weights and after each weight is
removed, allow time for the automatic
zero-setting device to function to see
If the Instrument is re-zeroed
automatically.The maximum load that
can be removed while the Instrument
can still be re-zeroed by the zero­
setting device, is the negative portion
of the zero-setting range.
Re-zero the Instrument without this
additional weight.

(3) Setting to zero before loading :
For instruments with digital indication, the

adjustment to zero, or the determination of the zero
point is carried out as described in paragraph 6(S){i)
of this Annexure.
(4)Assoaetton of Indicating and printing device [2(7)J

If the instrument has more than one indicating
device, the indications of the various 'devices (both
indicating and printing) are compared during the test.

(5) Non-automatic tests of the control Instrument
Note: This sub-clause is only applicable to

instruments which are to be used as control
instruments.

(i) Accuracy of zero-setting [2(8XI)(b)]
(a) Semi-automatic zero-setting :

The accuracy of the zero-setting device is
tested by setting the Instrument to zero and
then determining the additional load at which
the indication changes from zero to one
scale interval above zero. The error at zero
is calculated according to the description in
paragraph 4(2) of this part.

(b) Automatic zero-setn ng :
The Indication Is either brought outside the
zero range, or the automatic zero-setting Is
disabled. Then the additional load at which
the indication changes from one scale
Interval tothe next above Isdetermined and
the error is calculated according to the
description in paragraph 4(2) of this
Annexure. It Is assumed that the error at
zero load would be equal to the error at the
load in question.

(II) Detenninallon of weIghIng performance
(a) Preloading:

Before the first weighing test the
Instrument shall be preloaded once to
Max.

(b) Weighing test [2(8)(I)(e-l)] :
Apply substitution material from zero up to
and including Mal(, and then remove the
material back to zero. When determining the
Initial Intrinsic error, at least ten different load
values are selected, and for other weighing
tests at least five are selected. The values of
the loads selected shall include Max and Min,
and values at or near those at which the
maximum permissible error (mpe) manges.
It should be noted that when loading or
unloading weights the load must be
respectively Increased or decreased In a
uniform progression.

(III) Discrimination test [2(8)(i){vl)] :
The following tests are performed with three
different loads, e.g. Min, 0.5Max and Max.
A load plussuffidentsubstitution material (e.g.
10 times 0.1 d) is placed on the load receptor.
The additional material is then successively
removed until the indicatIOn, I, is decreased
unamtlguously by one actual scale interval, 1-
d. Replacesubstitution material equivalent to
0.1 d and then a load equal to 1.4 d shall be
gently placed On the load receptor and the
result will be increased by one actual scale
Interval above the initial indication, 1+ d.

Example: instrument with d = 109

1+ d

Add 1/10d ... l g add~~ d - 14 &./"0 l~
lOOt 11 200 g

II ~__ I~

210g
1

Ii
1'"

. I - d = 190 g I = 200 g

__. 1 ---..<
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The indication -at start is 1·= 2OQg.Remove
additional weights until the indlcatlon.char)geSto I-d
::; 1909. Add O.ld -,:.19 and thereafter 1.4 d.= 14g.
The Indicationsmust then be

1+ d = 210g.

7.Additional functionality

(1) Wann-up time test [4(3)(I/)J
(i) Disconnectthe instrumentfrom the power

SUPplYifora~period'ofat,least' 8 hours prior
to the:test.

(ii) Reconnecttheinstrumentandswitth on while
observing the indicating device. Verify that
it is not possible to initiate automatic
welghil19or printout until the indication has
stabilized or until completion of the warm­
up time If this is specified by the
manufacturer.

(iii) As soon as the indication of the indicating
device hillSstabilized, set the instrument to
zeroanddetermine the error of zero-setting.

(iv) Apply a load close to Max. Determine the
error by the method in paragraph 4{2) of
this Annexure.

(v) Repeat stages (3) and (4) after S, 15 and
30 minutes.

(2) Agreement between indicating and printing devices
[2(7)J.

During the course of the tests verify that for the
same load, the difference between any two Indicating
devices having the same scale interval Is as follows:

Zero for digital indicating or printing devices;

Not greater than the maximum permissibleerror
for weighing-in-motion for analogue devices.
8, Influence factor tests

SUMMARYOFTESTS

Test Characteristics Conditions
under test applied

(1) Static temperature Influence factor mpe(*)
(2) Dampheat, steady Influence factor mpe
state
(3) Mainspower supply Influence factor mpe
voltage variation (AC)

(4) Battery power supply Influence factor mpe
Voltage variation (DC)

(*) mpe : maximum permissible error
/.,

(1) Static temperature tests [2(9)(i)}:
Static temperature tests are carriedout according

toTable V.

TABLEV

EnvironmentalPhenomena TestSpecification
Referenceof 20°C

Temperature Spe::ffled highfor2 hours
Specified low for 2
hours
SoC
Referenceof 20°C

Supplementary information to the test procedure
Object of the test : To verifY compliance with

the provisions in paragraph 2(9)(i) of part IIunder
~onditlons of dry heat (non-condensing) and COld.

Test procedures in brief:

Precondition: 16 hours
. Condition of the EUT : Normal power supplied and
"on" for a time period equal to or greater than the
warm-up time specified by the manufacturer. Power Is
to be "on" for the duration of the test.
Stabilization : 2 hours at each temperature under
"free air" conditions.
Temperature: As specified in paragraph 2(9)(1) of
part II.
Temperature sequence: Referencetempera­

ture of 20°C;
Spedfied high
temperature;
Specified low
temperature;
A temperature of
5°C;
Reference
temperature of 20°C.

Number of test cydes : At least one cycle.
Weighing test : Adjust the EUT as close to zero
indicationaspracticableprior to the test (if anautomatic
zero-tracking device is connected, adjust it to a value
near zero). The EUT shall not be readjusted at any
time during the test.

Arter stabilization at the reference temperature
andagainat each specif1edtemperature, applyat least
five different test loads or simulated loadsand record:

(a) date and time;
(b) temperature;
(c) relative humidityj

• _... ., - .. - <t.. ,,,. •.. , ~..... _~;::;::;::;;;t:;:::::r;:::;:; , .......... '" Ph "' .•,,_ .:1.. .:0:1.... c_.~_
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(d) test load;

(e) indlcatlons (as applicable);

(f) errors;

(g) functional performance.

Maximum allowable variations: All functions shall
operate as designed. All errors shall be wfthln the
maximum permissible errors specified InThble II.
(2) Damp heat, steady state (4(3)(iii)]

Damp heat, steady state tests are carried out
according to Table VI.

TABLEVI
Environmental Phenomena Test specific4tion
Damp heat, Steady state Upper limit

temperature and
relative humidity of
85% for 2 days (48
hours)

SUPPLEMENTARYINFORMATION TO THE TEST
PROCEDURE

Object of the test : To verify compliance with the
provisions in paragraph 4(1)(i) of. part II under
conditions of high humidity and constant temperature.
Precondition: None required,
Condition of the EUT : Normal power supplied and
"on" for a time period Equal to or greater than the
warm-up time specified by the manufacturer. Power is
to be "on" for the duration of the test.

Adjust the EUT as close to zero Indication as
Practicable prior to the test (if an automatic zero­
tracking device Isconnected, adjust it to a value near
zero). The EUT shall not be readjusted at any time
during the test.

The handling of the EUT shall be such that no
condensation of water occurs on the EUT.
Stablli%ation : 3 hours at reference temperature and
50% humidity.

2 days (48 hours) at the upper limit temperature
as specified in paragraph 2(9)(1) of part II.

Temperature: Reference temperature of 20°C
and at the upper limit as specified in paragraph 2(9)(i)
of part II.
. .
Relative humidity: 50% at reference temperature;

85% at upper limit temperature.
Temperature-humidity sequence : Reference
temperature of 200€ at 50% humidity;

The upper limit temperature at 85%
humidity;

Reference temperature of 20°C at 50%
humidity.

Number of tes\,CYdes : At least one cycle.
Weighing test and test sequence: After
stabilization of the EUTat reference temperature and
50% humidity, apply at least five different test loadsor
Simulated loads and record:

(a) date and time; .

(b) temperature;

(c) relative humidityi
(d) test load;

(e) Indications (as applicable);
(f) errors;

(g) functional performance

Increase the temperature in the chamber to the
upper limit and increase the relative humidity to 85%.
Maintain the EUTat no load for a period r:i 2 days (48
hours). FollOWingthe 2 days, apply at least five test
loads and record the data as Indicated above. Allow
full recovery of the EUT before any other tests are
performed.

-Maximum allowable variations: AU errors shall be
within the rnaxlmum permissible errors specified in
Table II.
(3) Mainspower supply voltage variation (AC) {2(9XII}]

Power voltage variation tests are carried out
according to Table VII.

TABlE VII
EnvironmentlJl phenomena

Voltage variation
Testspecification .
Referencevoltage
Reference
voltage+l0%
Referencevoltage-
15%
Referencevoltage

SUPPLEMNTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test : To verify compliance with the
provlslons In paragraph 2(9)(11). of part II under
conditions of voltage variations.
Testprocedures Inbrief:
Precondltfon : None required.

.--.---~----- . 1. .
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Condition of the EUT : Normal power supplied and
"on" for a time' period 'equal to or..greater than the
warm-up time specIfied'by the manufacturer •.Power
Is to be "on" for the duration of the test.

Adjust the ElJr as·closeto.zero Indication as
practicable prIor to.the.test.ilf.lt has an .automatlc
zero-setting function then the instrument should be
set to zero after applying eachlevel of voltage.

Number oftest.cycles : At;least one cycle.

Weighing test.: The ElJr shall be.tested at no load
and with one test Ioad.or·slmulatedload between 50%
and maximum:capaclty ciHhe'ElIf.

Test sequence:: Stabilize the power supply at the
referencevoltage within the defined ilmlts and record:

(a) date and tlmei

(b) temperature;

(c) relative humldityi

.(d) power supply voltage;.

(~) test loeds:
(f) Indications (as applicable):

(9) errors;

(h) functional performance.

Repeatthe testweighing for eachof the voltages
and record the indications.

Maximum allowable variations: All functions shall
operate as designed. All errors shall be within the
maxImum permissible errors specified In 'ThbleII.

8(4) Battery power supply voltage variatIon (DC)
(2(9)(iii) and 4(3)(viii)]

Test method: Variation in DCpower supply. Where
the ElJr continues to operate below the stated battery
voltage, the following test shall be conducted usingan
equivalent variable DCpower source.

Object of the test: To verify compliance with the
provisions in paragraph 2(9)(lii) and 4(3)(vlll) of part
II under conditions of varying DC power supply. The
requirements shall be met either by use of an
equivalent variable DC power source or by allowing
the battery voltage to fall by use.

Reference to standard : No reference to
international standards can be given at the present
time.

Test procedures In brief: The test consists of
subjecting the ElJr to DCpower.variations when the

former Is operating under normal atmospheriC
conditionswith one test loador simulated loadbetween
50% and maximum capacity of the ElIT.

Test severity:Supplyvoltage: lower limit, the voltage
at which the EuT dearly ceases to function (or Is
automatically put out of service) + 2% of this voltage.

Number of test cycles: At least one cycle.

Conduct of the test :
PrecondItion: None required.

Variable DCpower source;

calibrated voltmeter;

Loadcell Simulator, if
applicable.

ConditIon of the EUT : Normal power supplied and
"on" for a time period equal to or grater than the warm­
up time specified by the manufacturer.

Test equipment:

Adjust the ElJr as close to zero indication as
practicable prior to the test. If it has an automatic
zero-setting function as part of the automatic weighing
process, then the instrument should be set to zero
after applying each level of voltage.

Test sequence : Stabilize the power supply at
nominal battery voltage ±2% and record the
following data at no load and with one load or
Simulated load between 50% and maximum capacity
of the ElJr:

(a) date and time;
(b) tennperature;

(c) relative humidity;

(d) power supply voltage;

(e) test load;

(f) Indications (as applicable);

(g) errors;

(h) functional performance.

Reduce the power supply to the EUT until the
equipment clearly ceases to function and note the
voltage. Switch the EUT"off' and increase the power
supplyvoltage to nominal battery voltage ±2%. Switch
the ElJr"on" and reduce the power supply voltage to
the abovenoted voltage (out of service voltage) + 2%
of the noted voltage. Record the data indicated
above.

Maximum allowable variations: All functions shall
operate as designed. All errors shall, be within the
maximum permissible errors specified in Table II.
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9. D/6turbance tests4(J)(/i) and 4(3)(/v)
SUMMARY OF TESTS

Test Characteristic
under test

Conditions
applied

1. Voltage dips and
short Interruptions
2. Electrical fast
transients/burst
immunity
3. Electrostatic
discharge
4. Electromagnetic
susceptibility

Disturbance sf(*)

Disturbance sf

Disturbance sf

Disturbance sf

(*) sf : value of the sIgnificant fault [see 4(2)(v) of
part I.]

(1) VoltagedipSand short Interruptions
Shorttime power reduction (voltage dips and

short interruptions) tests are carried out according to
Table VIII.

TABLEVIII
TestSpeclf'lcation
Interruption from
reference voltage'
to zero voltage for
one half cycle
Interruption from
reference voltage
to 50% of

Voltage dips and short reference voltage
for two half cycles
These mains
voltage interrup­
tions shall be
repeated ten times
with a time interval
of at least 10
seconds

Environmental phenomena

SUPPLEMENTARYINFORMATION TO THE TEST
PROCEDURES

Object of the test : To verify compliance with the
provisions in paragraph 4(1)(ii) of part II under
conditions of short time mains voltage Interruptions
and reductions. .
Testprocedu/'es/n brief:
Precondition: None required.
Condition of the EUT: Normal power supplied and
"on" for a time period equal to or greater than the
warm-up time specified by the manufacturer.

Adjust the EVT as close to zero Indication as
practicable prior to the test. The EUTshall not be re­
adjusted at any time during the test except to reset If
a significant fault has been indicated.
Number of test cycles: At least one cyde.
Weighing test and test sequence : Stabilize all
factors at nominal reference conditions. Apply one load

. or simulated load between 50% andmaximum capadty
of the EUT and record:

(a) elateand time;
(b) temperature;
(c) relative humidity;
(d) power supply voltage;
(e) test load;
(0 indications (As applicable);
(g) errors;

, (h) functional performance.
Interrupt the power supply to zero voltage for a

period equal to one half cycle and conduct the test.
During Interruption observe the effect on the EUTand
record as appropriate.

Reduce the power supply to 50% of nominal
voltage tor a period equal to two half cydes and conduct
the test. During reductions observe the effect on the
EUTand record, as appropriate. .
Maximum allowable variations : The difference
between the weight indication due to the disturbance
and the Indication without the,dIsturbance either shall
not exceed the values given in paragraph 4(2)(v) of
part IIor the EUTshall detect and act upon a significant
fault.
(2) Electrla/ fast transients/burst Immunity

Electricalfast transients/burst immunity tests are
carried out for 2 minutes with a positive polarity and
for 2 minutes with a negative polarity and according
to Tables IX, X and XI.

TABLEIX
PORTSFOR SIGNAL UNES AND CONTROL

UNES

Environmentalphenomena Testspecification
Fast transient common mode 0.5 k V (peak)

5/50 nsT/Th

5 kHz rep. frequency

Not#J : Applicable only to ports or interfaCing
with cables whose total length may exceed 3m
ao:ordlng to the manufacture's functional ~peciflcatlon.
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:TABLE 'X
INPUT AND OUPUT DC POWER .PORTS

Envlronmentalphenomena Testspecification
Fasttransient common mode 0.5 k V (peak)

5/50'n5 TIlTh
5 kHz rep. frequency

Note: Not applicable to battery operated
appliances that cannot be connected to the mains
while in use.

TABLEXI
INPUT AND OUTPUT AC POWER PORTS

Environmental.phenomena Testspecification
Fast transient common mode 0.5 k V (peak)

5/50 ns T11Th
5 kHz rep. frequency

f(ote: Not applicable to battery operated appliances
that cannot be connected to the mains while In use.

A coupling/decoupling network shall be applied
for testing AC power ports.

SUPPLEMENTARYINFORMATION TO THE TEST
PROCEDURES

Object of the telt: To verify compliance with
the provisions in paragraph 4(1)(ii) of part II under
conditions where fast transients are super-Imposed
on the mains voltage, interruptions and reductions.
Testprocedu/'f1s/n brief:

Precondltlo.,: None required.
Condition of the EUT: Normal power supplied

and "on" for a time period equal to or greater than
the warm-up time specified by the manufacturer.

Adjust the EUT as dose to zero Indication as
practicable prior to the test. The EUT shall not be re­
adjusted at any time during the test except to reset
If a significant fault has been indicated.

StabrJizatlon: Before any test stabJllzethe ElIT
under constant environmental conditions.

Weighing test: Stabilize all factors at nominal
reference conditions. Apply one load or simulated
load between 50% and maximum capacity of the
EUT and record the following with and without the
transients:

(a) date and time;
(b) temperature;
(c) relative humidity;
(d) test load;
(e) Indications (as applicable);
(f) errors; .
(9) functional performance.

Maximum allo'wable variations: The
difference between the weight Indication due to the
disturbance and the indication without the
disturbance either shall not exceed the value given
in paragraph 4(2)(v) of part Ior the Instrument shall
detect and act upon a significant fault.
(3) Electrostatic discharge

ElectrostatiC discharge tests are carried out with
test signals and conditions as given in Table XII.

TABLE XII
Environmental phenomena TestspecfflCatlon
Electrostatic discharge 8 kV air discharge

6 kV contact
discharge

Note: The 6 kV contact discharge shall be
applied to accessible conductive parts. Metallic
contacts e.g. In battery compartments or in socket
outlets are excluded from this requirement

Contact discharge is the preferred test method.
20 discharges (10 with positlve and 10with negative
polarity) shatr be applied on each accessible metal
part of the enclosure. The time interval between
successive discharges shall be at least 10 seconds.
In the case of a non-conductive enclosure, discharges
shall be applied on the horizontal or vertical coupling
planes. Air discharges shall be used where contact
discharges cannot beapplied. Testswith other (lower)
voltages than those given in Table X are not required.
SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test: To verify compliance with
the provisions in paragraph 4(l)(ii) of part II under
conditions where electrostatic discharges are applied.

Test procedures In brief:
Precondition: None required.
Condition of the EUT:Normal power supplied

and "on" for a time period equal to or greater than
the warm-up time specified by the manufacturer.

Adjust the ElIT as dose to zero indication as
practlcable prior to the test. The EUTshall not be re­
adjusted at any time during the test except to reset
if a significant fault has been indicated. .

Stabilization: Before any teststabilize theElIT
under constant environmental conditions.

Weighing test: Stabilize all factors at nominal
reference conditions. Apply one load or simulated
load between 50% and maximum capacity of the
EUT and record the following with and without
electrostatic discharge:

(8) date and time;
(b) temperature;
(c) relative humidity;
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(d) test load;
(e) Indications (as applicable);
(f) errors;
(9) functional performance.

Maximum allowable variations: The
difference between the weight indication due to the
dtsturbance and the indication without the
disturbance either shall not exceed the value given
in paragraph 4(2)(v) of part Ior the instrument shall
detect and act upon a significant fault.
1.0.Spanstability test (4)(iii)

SUMMARYOF TEST
Test Characterisb'c

under test
Condition
applied

Spanstability Stability 1/2 absolute
mpe(*)

(*) mpe: maxImum permissible error on initial
verification in Table II. Note: The maximum
permissibleerror for the zero point shallalsobe taken
into consideration.

Test method: Span stability.
Object of the test: To verify complIancewith

the provisions In paragraph 4(4}(iii) after the EUT
has been subjected to the performance tests.

Reference to standard: No reference to
International standards can be given at the present
time.

Test procedures In brief: The test consists
of observing the variations of the error of the EUTor
simulator under sufficiently constant ambient
conditions (reasonable constant conditions in a
normal laboratory environment) at various Intervals:
before, during, and after the EUThasbeen subjected
to performance tests.

The performance tests shall include the
temperature test and, If applicable, the damp heat
test; an endurance test shall not be included. Other
performance tests listed in this Annex may be
performed.

The EUT shall be disconnected twice from the
mains power supply (or battery supply where fitted)
for at least 8 hours during the period of the test. The
number of disconnections may be Increased if so
specified by the manufacturer or at the discretion of
the approval authority in the absence of any
spedfication.

In the conduct of this test, the operating
Instructions for the Instrument as supplied by the
manufacturer shall be considered. --

The EUT shall be stabilized at sufficiently
constant ambient conditions after swltch-on for at

4711 q i7 II -- IJ 3

least five hours, and at least 16 hours after the
temperature and damp heat tests have been
performed. .

Test severities:
Test duration:
28 daysor the time period necessaryto conduct

the performance tests, whichever Is less.
Time (t) between tests (days): 0.5 .s ts 10.
Test load: near maximum capacity (Max): the

sametest weights shall be used throughout the test.
Maximum allowable variations: The

variation In the errors of indication shall not exceed
half the absolute value of the maximum permiSSible
error In Table IIfor the test load applied on any of
the n measurements.

Number of test(n}: At least 8 except where
the differences of the results Indicate a trend more
than half the allowable variation specIfied, the
measurements shall be continued until the trend
comes to rest or reverses Itself, or until the error
exceeds the maximum allowable variation.

Precondition: None required.
Condition ofthe EUT: Normal power supplied

and "on" for a time period equal to or greater than
the warm-up time specified by the manufacturer.

Adjust the EUT as close to zero indication as
practicable before each test. The automatic zero­
tracking should be made inoperative during the test
(if the ElTT Is so equipped).

Test sequence: Stabilizeall factors at nominal
reference conditions.

Adjust the EUTas close to zero as possible.
Automatic zero-tracking shall be made

inoperative and the automatic built-in span
;adJustmentdevice shall be made operative.

Initial measurement
Determine the span error using the following

method:
1. Determine the initial zero error (Eo)
If necessarydisable any automatic zero-setting

or zero-tracldng devices, by placing a "zero weight"
of for example 10 times the scale interval on the
load receptor. Note the indication atzero (10).

Either by use of an Indicator with a suitable
,higher resolution scale interval or using the change
.point weight method in paragraph 4(2)(ii) of
.Annexure A (noting the total addition change point
weight • La) determine and record the Initial zero
error (Ea).
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2. Determlne··the-error -at'near'Max .capacity
(EL)

Carefully remove the change point weights Of
used) and apply the test load (or simulated load)
and note the indication (IL)'

Either by use of an indicator with a suitable
higher resolution scale Interval. or usingthe change
point weight method :In paragra.ph 4(2)(11) of
Annexure A (noting the.total addition change point
weIght· Lo) determine and record the error at near
Max capacity (E.C).

Record:
(a) date and time;
(b) temperature;
(c) barometric pressure;
(d) relative humidity;
(e) value of 0.1 d;
(f) test load;
(g) total of added change point weights at

zero load ~Lo;
. (h) total of added change point weights at

test load oL;
(i) the following Indications:

q Indication at zero (Io):
q the indication of test load (ILL);

U) calculate;
o Initial zero error Eo;
q error at test load (EL)'

(k) change In location
and apply all necessary corrections
resulting from variations of temperature,
pressure, etc. between the various
measurements.
Immediately repeat steps 1 and 2 four
more times and determine and record the
average value of the error for the five
tests.
Subsequent measurements
After observing the time between
measurements requirement repeat the
test sequence 1 to 2 once recording the
data above unless:

o either the result is outside the
maximum allowable variation, or

'0 the range of the five readings of the
Initial measurement is more than 0.1·
d, In which case continue four more
times repeating steps 1 and 2

recording the data above and
determine and record the average
value of the error of the five tests.

The measurements shall continue until there
are at least 8 measurements except where the
differences of the results Indicate a trend more than
half the allowable vartatlon specified, the
measurements shall be continued until the trend
comes to rest or reverses itself, or until the error
exceeds the maximum allowable variation.
11. In-situ tests
(1)General:

Note the accuracy class' required for wagon
weighing and train weighing.

Ensure that the desired scale interVal and the
maximum wagon weight comply with TableIIICheck
that the mInimum capacity compues with paragraph
2(4) of part II.

Check that the minimum wagon weight
complies wIth paragraph 2(5) of part II.

For pattern evaluation, testing may be carried
out for coupledweighing, uncoupled weighing or train
weighing depending on the approval required by the
applicant.

For Initial verification, tests shall be carried out
corresponding to the normal site operation of the
instrument.
(2) Railalignment:

- If exemption from the alignment calibration at
Annexure S Is required, alignment of ±1 mm must
be demonstrated to the satisfaction of the
metrological authority by means of:

• survey by the authority;
• submission of independent survey results;
o other mutually acceptable procedure.

(3J,Contra/Instrument:
establish whether or not the instrument is to

be used as the control instrument. If it is to be used
as the control instrument it shall comply with
paragraph 2(8)(iii)(b) of part II.

If not the static weighing [2(8}(i)] shall be
omitted.

If wagons have to be moved over somedistance
from the control Instrument to the Elff, the conditions
must be closely controlled. Differences in weather
conditions will cause errors which will not be
determinable and so this should be avoided where
possible.
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(4) Static weighing (2(8)(i)]:
Apply test loads from zero up to and Including

Max, then remove the test loads back to zero. Ensure
that the error Is recorded at change in load (normaUy
In steps of one tonne). Ensure that errors are
recorded in line with paragraph 4(2) of Annexure A.
Record the errors and compare them to the limits in
Table II. -
(5) Eccentricity tests (2(8)(i}(e-III)]:

Apply the eccentricity test only where it is
practical and safe to do so. On installations where
the weighed length Isvery short itmay not be possible
to apply this test fully. If so note the reduced load.
(5) Coupled weighing (5{J)(lii)(a-II)]

(i)5tatic weIghing (empty):
Selectthe required number of reference wagons

as inTable IV and weigh them individually, statically
and uncoupled on, the control instrument. .

Any errors shall not exceed the appropriate mpe
as given in Table I.

(ii)Coupled wagon weighing (empty):
Record the wagon weights of the coupled

reference wagons, In-motion [6(2)] as they are
displayed or printed by the instrument under test at
a variety of speeds up to the maximum. Record the
errors.

The instrument under test must behave
correctly for the condition of operating speed
[3(4)(iv)]. The printer shall not print the weight of
any wagon that has travelled over the load receptor
at a speed outside the range of operating speeds.
An appropriate indication shall be included on the
printout for any wagon weight not printed. A sub­
total may be printed exclusive of wagons which have
not been weighed provided that It is Indicated it Is
not the total train weight.

The instrument shall also operate in the
following manner In the case of rollback [3(4Xv)].
The roll-back condition shall be detected
automatically and the weighing process shall be
aborted, i.e. the instrument shall either;

(a) not Indicate or print any weighing result,
or

(b) give a clear Indication that any Indicated
or printed weighing result may not be
correct.

Repeat the In-motion tests to obtain not less
than 60 wagon weights.

(iil}Statlc weIghIng (full):
Select the required number of reference wagons .

(seeTable IV) and weighs them individually, statically
and uncoupled on the control instrument.

- -- .-------.--~--_--

Take note of the need to only particularly fill
some of the wagons.

Any errors shall not exCeedthe appropriate mpe
as glven In 'Table I.

(lv)CoupJed wagon weighIng (full).'
Record the wagon weights of the coupled

reference wagons, in-motion as they are displayed
or printed by the instrument under test at a variety
of speeds up to the maximum. Record the errors.

The Instrument under test must behave
correctly for the condition of-operating speed 3(4)(Iv).
The printer shall not print the weight of any wagon

. that has travelled' over the load receptor at a speed
outside the range of operating speeds. An appropriate
indication shall be Included on the printout for any
wagon weight not printed. A sub-total may be printed
exclusive of wagons which have not been weighed
provided that it is indicated it is not the total train
weight.

The Instrument shall also operate In the
following manner in the case of rollback 3(4)(v).The
roll-back condition shall be detected automatically
and the weighing process shall be aborted I.e. the
instrument shall either:

(a) not indicate .or print any weighing result,
or

(b) give a clear indication that any indicated
or printed weighing result may not be
correct.

(7) Uncoupled weighing [S(1)(fil}(a-J)}.
(I) Static weighing:

Select not lessthan 5 wagons and fill them
with a range of loads from zero load to
that of a fully loaded wagon and weigh
them statically on the control instrument.

.(II) Uncoupled wagon weighing:
Record the wagon weights of the
uncoupled reference wagons, in-motion,
as they are displayed or printed by the
Instrument under test at variety of
(controlled) speeds Including near Max,
near Min and the typical site operating
speed. Record the errors.
The instrument under test must behave
correctly tor the condition of operating
speed 3(4)(iv). The printer shall not print
the weight of any wagon that has travelled
over the load receptor at a speed outside
the range of operating speeds. An
appropriate Indication shall be included
on the printout for any wagon weight not

__1 .----___
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printe·d. ,'A sub-total may 'be printed
exclusive of wagons which have not been
weighed ·provided. that'it :Is ;Indlcated .It Is
not the total train weight.
A mlnlmum:.of.S;we!ght printouts of each
wagon shall be·obtained. .

(8) Trainweighing
Tests;are the.sameasm paragraph 11(6)
of thls!AnnexUre and may be carried out
in co!,)junctlonwith(pa~graph 11(6)of this
Annexure 'without repeating the test, if
both modes otoperatlon are required.
The weights of the reference wagons shall
be summed and any errors shall not
exceed the appropriate mpe as given in
Table I and applied to the summation.

ANNEX B
AUGNMENr CAUBRATION OF SINGLE~AXLE

WEIGHING INSTRUMENT
The alignment caUbration is not recommended

as an adequate substitute for verification of reference
wagons by full draught weighing and shall only be
applie9 under the condlttons in paragraph 2(8){II/)(b)
of part II.

1. The alignment calibration applies to
instruments that operate by partial weighing of two­
axle wagons and the same instrument Is required
for use as the control Instrument for the purposes of
determining the mass of reference wagons in
paragraph 2(8)(IIIXb)of part II.

2. Instruments that operate by partial weighing
are exempt from the alignment calibration procedure
provided the followlng:-

• the top surface of both ralls along the
length of the weight zone are vertically
aligned to ±1mm, and

• the alignment has been checked along
both ralls at not less than two positions
on the load receptor and .not less than
two positions within a wagon length from
the load receptor on each associated
apron.

3.For instruments not covered by para 2 of
Annexure B, a calibration correction shall be
determined by application of the alignment calibration
procedure in para" of Annexure B. this calibration
correction shall be added to each totalized wagon
weight to determine the mass of each reference
wagon.
- 4. The alignment calibration is conducted with
the use of a single empty uncoupled wagon of a
wheelbase similar to those wagons used for in-motion
testing .:An example of an alignment calibration is
given in para 5 of Annexure B.

(1) While motionless, each axle shall be
weighed in the centre and at each end of
the load receptor.

(2) The six weight indications noted in para
4(1) of Annexure B shall be summed up
and the result divided by three.

(3) Standard weights, as specified in para 4(4)
of Annexure B shall be evenlydistributed
over the empty wagon and the weighing
procedure in para 4(1). and (2) of
Annexure B shall be repeated.

(4) The sum of the standard weights referred
to In para 4(3) of annexure B shall be at
least equal to the larger of the following
values:-

• the. difference between the
maximum capacity and 1.5 times the
weight of the wagon as determined
in para 4(2) of Annexure Bwith the
result rounded down to the nearest
1 tonne;

.10 tonne.
(5) The difference between the results of the

computations in accordancewith para 4(2)
and (3) of Annexure B shall be subtracted
from the total value of the standard
weights, the result being the calibration
correction.

5. Example of alignment calibration test sheet
Accuracy class: 1
Maximum capacity: a = 35t

!
'TYpicalwagon tare weight: b = 11.5t
Massof standard weights required: c = 17t
(a - 1.5b, rounded down)
Scale Interval: 0.1 t
Scale Interval for stationary load: 0.01 t

TABLEXII
Position on tOld receptor Indicated weight (t)

Empty Loadedwagon

Firstaxle Leadingend 5.76 14.27

Middle 5.75 14.26

5.75 14,26

5.75 14.25
5.75 14.25
5.74 14.24

34.50 85.53

Trailing end
Second axle

Total or six welql1lngs
Dividetotal by three
Derivedmassof
standardweights

d = 11.50e = 28.51

f = e - d "" 17.01

Calibration c - f = -0.01

• t __ " _._.1.._ •• ~ •.••.• :s _ f. _=u:::;;;;:: :::::::t IX. lL_ _ ::t .ft ""~I_::::;ua;:;:;:;;:::;::m=a:::::::_ ..' .__ __ L__._.._ L.::1__._
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The calibration correction shall be added to the
totalized indicated weight of each reference wagon
weighed while stationary and uncoupled. In the case
given above, the minus sign should be noted.
Therefore, if the totalized indicated weight is 41.38,
the corrected weight will be:

41.38 + (-0.01) = 41.37

Note: The calibration correction computed In
this example is not Intended to be typical.

SEVENTH SCHEDULE
HEADING-D

AUTOMATICGRAVIMETRIC FILLING
INSTRUMENTS

PARTI
J. General definItions
(1) Weighing instrument:

Measuring Instrument that serves to determine
the mass of a load by using the action of gravity on
that load. According to Its method of operation, a
weighing instrument Isclassifiedas automatic or non­
automatic.
(2) Automatic weighing Instrument;

An instrument which weighs without the
Intervention of an operator and follows a
predetermined programme of automatic process
characteristic of the Instrument.·
(3) Automatic gravimetric filling instrument: .

An instrument which fills containers with
predetermined and virtually constant massof product
from bulk by automatic weighing, and which
comprises essentially an automatic feeding device
or devicesassociatedwith one or moreweighing units
and the appropriate control and discharge devices.

(i) Associative (selective combination)
weigher:
Automatic gravimetric filling Instrument
comprising one or more weighing units
and which computes an appropriate
combination of the loads and combines
them for subsequent discharge as a fill.

(ii) Cumulative weigher:
AutomatiC gravimetric filling Instrument
with one weighing unit with the facility to
affect the fill by more than one weighing
cycle.

(iii) Subtractive weigher:
Automatic gravimetric filling instrument
for which the fill is determined by

47lf. tt l711-ff t.r

controlling the output feed from the weigh
hopper.

(4) Fill:
One or more loads discharged Into a single

container to make up the predetermined
mass.

(S) Electronic instrument:
An Instrument equipped with electronic devices

(6) Control instrument:
. A weighing instrument used to determine the
mass of the test fills delivered by the filling
instrument.
2. Construction

Nom: In this Part the term device is applied to
any part which uses any means to perform one or
more specific functions.
(1) Principalparts

(I) Weighing units:
A device which provides information on
the massof the load to be measured.This
devise may consist of all or parts of non­
automatic weighing instruments.

(II) Local receptor: .
Part of measurement Instrument intended
to receive the load.

(Iii) Feeding device:
Device which provides the supply of the
product from bulk to the weighing unit. It
may operate in one or more stages.

(Iv) Control devices
(a) Feed control device-Device which

regulates the rate of the feed of the
feeding device

(b) Fill setting device-Device which
allows the setting of the pre-set
value

(c) Final feed cut off device-Device
which controls the cut off the final
feed so that the average mass of
the fills corresponding to the preset
value. This device may include an
adjustable compensation for the
material in flight.

(d) Correction device-Device, which
automatically corrects the setting of
the filling instrument.

(2) Electronicparts
(I) Electronic device:

A device comprising electronic assemblies
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and: performlllg~a ...speclflc ifunction.
ElectronIc devices are usually
manufactured .as separate -unlts and
capable of belng.independently .tested.

(ii) ElectronIc SUb7QSSembly:
A part: of an electronic device employing
electreruc. components .and having a
recognizable function of its own.

(iii) Electronic components:
The smallest physical.entity.that uses the
electron ;..or :hole .conduction In semi­
conductors,'.gases or. in :a vacuum.

(3) Indicating.:devlce:
The part ofa measuring instrument that
displa~s·an.Indication.

Notes: 1. Forawelghlng:instrument, the indicating
device is a ,set of components, which
displays the value, in units of mass, of
the.result of a weighing operation.

2. ForJIIllngInstrument, the indicating device
may indIcate either the mass of the load
or difference between the mass and the
preset value provided the Intention is
made ·clear.

(4) Ancillary devices
(i) Zero setting device:

A device for setting the indicating device
to zero when the load receptor Is empty.
(a) Non automatic zero setting device­

A device for setting the Indicating
devIce to zero by an operator

(b) Semiautomatic zero setting device­
A device for setting the indicting
device to zero automatically
following a manual command

(c) Automatic zero setting devlce-A
device for setting the Indicating
device to zero automatlcally without
the Intervention of an operator.

{ii} TaredevIce:
A device for setting the indication to zero

when a load is on the load receptor
(a) without altering the weighing range for

net loads (additive tare device),
or

(b) reducing the weighing range for net loads
(subtractive tare device).

3. HetrologlCllI characteristics
(1) Scale Interval (d):
Value expressed In units of mass, of the

difference benyeen-
(a) the values corresponding to two

consecutive scales mark for analogue
indication.

(b) two consecutive Indicatedvaluesfor digital
indication.

(2) Reference particle mass of a product:
Mass equal to the mean of ten of the
largest elementary particles or pieces of
the product taken from one or more loads.

(3) Pre set value:
Value, expressed In units of mass, preset
by the operator by meansof the fill setting
device, in order to define the nominal
value of the fills.

(4) Static set point:
Value, of the test weights or masses,
which, In static tests, balance the value,
selected on the indication of the fill setting
device.

(5) Weighing cycle:
The sequence of the operation which
Indudes:
(a) delivery of the material to the load

. receptor;
(b) a weighing operation; and
(c) the discharge of a single discrete

load.
(6) FInal feed time:

I
Time taken to complete the last stage of
delivery of the product to a load receptor.

(7)MinImum capacity (min):
Smallestdiscrete load that can beweighed
a'utomatically on a load receptor.

(8) MaxImum capacity (max):
The largest discrete load that can be
weighed automatically on a load receptor.

(9) Warm up time:
The time between the moment power is
applied to an instrument and the moment
at which the instrument is capable of
complying with the requirements.

(10) Average number of loads per nil:
Half the sum of the maximum and
minimum number of loads per fill that can
be set by the operator or, in caseswhere
the number of loads per fill is not directly
determined by the operator, either the
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means of the actual number of loads per
fill (If known) In a period of normal
operation, or the optimum number of
loads per fill as may be specified by the
manufacturer for the type of product
which Is to be weighed.'

(11) Rated minimum fill:
The rated value of the fill below which
the weighing results may be subject to
errors outside the limits specified in this
part.

(12)Minimum discharge:
The smallest load that can be discharged
by a subtractive weigher.

4. Indications and errors
(1) Methods of Indication

.(i) Ana/ogue indication:
An Indication allowing the evaluation
of equilibrium position to a fraction
of the scale interval.

(Ii) Digit6//ndlcatlon:
An Indication in which thescalemark
comprises a sequence of an aligned
figure that do not permit
Interpolation to fraction of a scale
Interval.

(2) Errors
(I) Error of Indication:

The Indication of an Instrument
minus the (conventional) true value
of the mass.

(II) Intrinsic error:
The error of an instrument under
reference conditions

(iii) Inltia/lntrlnslc error:
The Intrinsic error of an Instrument
as determined prior to performance
and span stability tests.

(iv) Fault:
The difference between the error of
Indication of an instrument and the
intrinsic error.

Note:Prlncipally, a fault is the result of an
undesired change of data contained in or
flowing an electroniC Instrument.

(v) Significant fault:
A fault greater than 0.25 of the maximum
permissible deviation of each fill [as

specified in sub-paragraph (2) of para 2J
tor an in-service verifICation,for a fill equal
to the rated minimum fill.

Note: The following are not considered to be
significant faults even when they exceed
the value defined above:
(a) Faultsarising from simultaneousand

mutuCll1yindependent causes in the
instrument.

(b) Faults implying the impossibility to
perform any stage of operation.

(c) Faults being so serious that they are
bou~d to be noticed by an operator.

(d) Transitory faults bring momentary
variations In the indication or
operation which cannot affect the
final results of the automatic cycles.

.Note: For Instruments where the fill may be greater
than one load, the valueof significant fault
applicable for a test on one statiC load
shall be calculated In accordancewith the
test procedures.

(vi) Span stt3bi/;ty:
The capability of an instrument to
maintain the difference between the
Indication of weight at maximum capacity
and the indication at zero within specltled
limits 9.ver a period of use. .

(3)Reference value for accuracy dass
The value of accuracy class determined
by static testing of the weighing unit
during influence quantity testing at pattern
approval stage. The reference value for
accuracy class is equal to the best
accuracy class for which the instrument
may be verified for operational use.

5. Influences and reference conditions
(1) Influence quant;ty

A quantity, which Isnot the subject of the
measurement but which Influences the

. value of measurand or the indication of
the instrument.

(i) Infl_uencefactor:
An Influencequantity havinga valuewithin
the spedfied rated operating conditions
of the instrument.

(II) Disturbance:
An Influencequantity havinga valuewithin
the limits specified in this Part but outside
the rated operating conditions of the
Instrument

_J. ~ _
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(2) Rated:operating conditions
Conditions:of use, :..giving :.the ranges of
the' measurand .and tthe 'Influence
quentltles-for which. the imetrologlcal
characteristics are: intendedtto ,lie '.wIthin
the-maxlmum permissible ;deviatlon
specified.

(3) Reference conditions
A set of specified values 'of 'influence
factors ifi~ed ito -ensure -valid Inter­
comparison .of 'the results of
measurements.

6. Tests
(1)Mater18/-test:

A test carried out on a complete
instrument using the type of material,
whicth.it.is Intended to weigh.

(2) Simulation tests:
A test carrled out on a complete
instnument or a part of an Instrument in
which allY part of the weighing operation
Is simulated.

(3) Performance test:
A test to verify whether the equipment
.under test (EUT) is able to accomplish its
intended functions

(4) Span stability test:
A test to verify that the EUT Iscapable of
maintainingIts performancecharacteristics
over a period of use.

PART II
1. General

(1) Scope:
This Part specutes the metrological and

technical requirements for automatic gravimetric
filling instruments (hereafter called "filling
instruments"), which sub-divide a bulk product into
fills of predetermined and virtually constant massby
automatic weighing, the fills being kept separate.

Note: (1) This specification placesno constrain
on the maximum or minimum capacities of the
instruments for which this specification Isapplicable.
(2) Riling instrumentsmay alsobe required to comply
with certain requirements e.g. an instrument which
could operate as a non-automatic instrument will
need to comply with the specification for non­
automatic weighing Instruments.
2. MetrologlCllI requirements

(1) Accuracy classes
The accuracy class and reference value
for accuracy class shall be specified in

accordance with sub-paragraph (2) of
paragraph 2 and marked QJ1 the
Instrument in accordance with sub­
paragraph (10) of paragraph 3.

Accuracy class shall be specified for Intended
usage, l.e. nature of the product to be weighed, type
of Installation, value of the fill, and operating rate.

Note: The limitation of accuracy classes to
certain application may be determined by these
Rules.

(2) LImIts of error

(I) Maximum pennissible error for static tests:
This Instrument shall have a reference
value for accuracyclassRef (x), applicable
for static testing only, for which the
maximum permissible error for influence
factor tests shall be as specified in sub­
paragraph (4) of paragraph 2, multiplied
by the class designation factor (x),

(II) Maximum permissible deviation of each
fills:

The instrument shall have a specified
accuracy class X(x) for which the
maximum permissible deviation of each
nil from the average shall be equal to the
limits specified In Table I given below,
multipliedby the dass designation factor (x).

(x) shall be 1 x lOk, 2 x lOk, 5 x 10k, k being
a positive or negative whole number or
zero.

TABLE1
Valueof the
mass of the
nil M(g)

Maximum permissible deviation of
each fill from the average for

c/assX (1)
Initial In service

verification Inspection
M < 50 6.3% 9%
50 < M < 100 3.159 4.5g
100 < M < 200 3.15% 4.5%
200 < M < 300 6.3g 99
300< M < 500 2.1% 3%
500 < M < 1000 10.5g 15g
1000 < M < 10000 1.05% 1.5%
10000 < M < 15000 105g 150%

15000 < M 0.7% 1%
{SeeTable 2 under sub-paragraph (3) of para
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6 for the number of fills required to find the average
value)

For in-service testing, when the reference
particle mass exceeds 0.1 of the maximum
pennissible in-service deviation, the values derived
from Table 1shall be Increasedby 1.5 times the value
of the reference particle mass. However, the
maximum value of the maximum permissible
deviation shall not exceed (x) x 9%.

Note. PartIClemasscorrection is notapplicable
to limits, which are derived from Table 1, e.g.
Influence quantity test, zero setting, etc.

(3) Maximum permissible preset value error
(setting error):

For instruments where it is possible to preset a
fill weight the maximum difference between the
preset value and the average mass of the fill shall
not exceed 0.25 of the maximum permissible
deviation of each fill from the average, as specified
for in service inspection In item (ii) of sub-paragraph
(2) of this paragraph. This limit will apply for initial
verification and for In-service inspection testing.

(4) Maximum permissible error for influence
factor tests:

The maximum permissible error for any static
test load during Influence factor tests shall be 0.25
of the maximum permissible deviation (as specified
in Item (ii) of sub-paragraph (2) of this paragraph
for in-service Inspection, corresponding to the
value of a fill equal to that load.

Note. For instruments where the flll may not
be equal to one load, the maximum permissible error
applicable for a test on one static load shall be
calculated in accordance with the test procedures.
(5) Influence factor5: Refer to Annex A for test
conditions.

(i) Static temperatures:
Instruments shall comply with the
appropriate metrological and technical
requirements at temperatures from -10ce
to +400C. However,for specialapplications
the limits of.the temperature range may
differ from those given above but such a
rangeShallnot be lessthan 300C and shall
be spedfled In the descriptive markings.

(ii) Power5UpPIy(Ac):
Instruments which are powered by an AC
electricity supply shaII comply with the
appropriate metrological and techmcat
requirements when operated at voltages
from - 150/0 to +10% of the reference
voltage.

(iii) nlting:
Instruments which are not intended for
Installation in a fixed position and which
do not have a level Indictor shall comply
with the appropriate metrological and
technical requirements when tilted by 5%.
Where a level indictor is present it shall
enable the instrument to be set to a tilt of
1% or less.

(5)Units of meesuremeat:
The units of mass to be used on an Instrument

. are the milligram (mg), the gram (g), the kilogram
(kg) and the tonne (t).
3. Technical requirements

(1) Suitability for use
A filling instrument shall be designed to
suit the method of operation and the
products for which It is intended. It shall
be of adequately robust construction so
that it maintains Its .netrological
charactertstks.

(2) Security of operation
(I) ACCidentalmal-adjustment:

An instrument shallbe so constructed that
an accidental breakdown or a mal­
adjustment of control elements likely to
disturb its correct functioning cannot take
place without its effect being evident.

(II) Use of a printer:
Any print-out is for information purposes
only and not for use In a commercial
transaction, except for preset values and
number of weighings.

(iii) AndlJary devices:
Any ancillary device provlded for usewith
a fliling instrument shall not affect the
correct functioning of the instrument.

(Iv) Scale interval (d):
Scale intervals of all indicating devices
assodated with a weighing unit shall be
the same.

(3) Fill setting device
It fill setting is by means of a scale, It
shall be graduated in units of mass.
If fill setting is by means of weights, they
shall be either weights in accordancewith
these rules or purpose-designed of any
nominal value, distinguishable by shape
and Identified with the filting instrument.
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(4) Rna! feed cut-off device .
The final feed .cut-off device shall be
clearly differentiated from any other
device.
The dlrectlon of movement corresponding
to the senseof the desired result shall be
shown, where applicable.

(5)Feedlng'devlce:
. The feeding device shall be designed to
provide-sufficient and regular flow rate{s).
An adjustableJeeding device shall be fitted
with an Indication of the direction of
movement corresponding to the sense of
the adjustment of the feed where
applicable.

(6) Load~eptor
(I) The load receptor, and feed and discharge

devicesas appropriate, shall be designed
to ensure that residual material retained
after each discharge is negligible. .

(ii) Instruments using the subtractive
. weighing principle shall be designed to
ensure that residual material retained at
feed from the discharge gate Is negligible.

(IIi) The load receptor shall provide accessand
facilities so that where necessary test
weights or masses up to the maximum
capacity can be placed in position, 111a
safe and secure manner. If these facilities
are not a permanent fixture of the
instrument, they should be kept In the
vicinity for the instrument.

(iv) Manual discharge of the load receptor
shall not be possible during automatic
operation.

(7) Zerosettingand tsre devices
(i) The filling Instrument shall be provided

with a zero-setting device, which may also
be used for the setting of tare. The device
may be-
(a) Manual;
(b) Seml·automatic, or
(c) Automatic

(ii) Ze~tt1ng and tare devices shall be
capable of setting to less than or equal to
0.25 of the maximum permissible
deviation for In-service inspection for a
fill equal to the minimum capacity for
-instruments with one weighing unit, and
for a flll equal to the rated minimum flll
for selective combination weigher.

(iii) Non-automatic or seml·automatlc zero­
setting and tare device should be locked
during automatic operations.

(Iv) The weighing unit shall be in stable
equilibrium when the zero setting and tare
device is being set.

(8) Equilibrium mechanism
The equilibrium mechanism may be provided

with detachable masseswhich shall be either weights
in accordance with OIML requirements or purpose­
designed masses of any nominal value,
distinguishable by shape and identified with the filling
Instruments.
(9)Security

A security means shalt be provided for
components and pre-set controls to which access is
prohibited.
(10)Descriptive markings

Filling Instruments shall bear the following
markings

.(I) Marking shown in full
(a) Name or identification mark of the

manufacturer
(b) Name or Identification mark of the

Importer (If applicable)
(c) Serial number and type designation of the

Instrument
(d) Product(s) designation (i.e,materials that

may be weighed)
(

(e) Temperature range (if applicable, see
2.5.1) in the form ....... C/ ....C

.(f) Electrical supply voltage in the form V
(9) Electricalsupply frequency in the form Hz
(h) Working fluid pressure (if applicable) in

the form ...... kPa
(I) Average number of loads/fill (if applicable)
(j) Maximum fill (if applicable)
(k) Minimum fill (if applicable)
(I) Rated minimum fill

em) Maximum rate of operation (if applicable)
In the form ....... Load per minute

(ii) Marking shown in code
(a) Pattern approval sign
(b) Indication of the accuracy classX(x)
(c) Reference value for accuracy class Ref (x)
(d) Scale interval (if applicable) in the form

d:: ..

- - -- --_. - ------
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(e) Maximumcapadty (or minimum discharge
where applicable) in the form Max=... "

(f) Maximum additive tare in the form
T = + ......

(g) Maximum subtractive tare In the form
T = -.......

An instrument may be verified for different
materials for which different classes shall apply or
which require different operating parameters to
maintain limits of error. Marking shall be such that
the alternative class or operating parameters are
clearly associated with the appropriate material
designation.

In the caseof subtractive weigher the minimum
load to be discharged shall be specified.

(iii) Presentation of descriptive markings:
The descriptive marking shall be indelible and

of a size, shape and clarity to enable legibility under
normal conditions of use of the filling Instrument.
They shall be grouped together in a clearly visible
place on the filling instrument, either on a date plate
fixed to the instrument or on the filling instrument
itself...

Where the markings are placed on a date plate,
it shall be possible to seal the plate bearing the
markings. Where they are marked on the filling
instrument Itself it shall not be possible to remove
them without destroying them.

The descriptive markings may be shown on a
programmable display, which ts controlled by
software. In this case, means shall be provided for
any accessto reprogramming of the markings to be
automatically and non-erasable, recorded, e.g. by
traceable access software when a programmable
display is used, the plate on the Instrument shall
bear at least the following markings:

(a) Type and deslqnatlon of the Instrument;
(b) Name or identification mark of the

manufacturer;
(c) Pattern approval number;
(d) Electrical supply voltage;

(e) Electrical supply frequency; and

(f) Pneumatic pressure
(11) Verificationmarks

(i) Position:
The filling instruments shall have a place for

the application of verification marks. This placeshall:
(a) be such that the part of which it is located

cannot be removed from the filling
instrument with~ut damaging the marks

(b) alIoweasy applicatlon of the ma rk without
changing the metrological qualities of the
filling instruments

(c) be visible without the filling instrument
having to be moved when It is in service.

(ii) Mounting:
Filling instruments required to bear verification

marks shall have a verification mark support, at the
place provided for above, which shall ensure the

. conservation of the marks.

When the mark is made with a stamp, this
support may consists of a strip of lead or any together
material with similar qualities, Inserted into a plate
fixed to the filling instrument or a cavity bored in the
filling instrument itself.

When the marks consist of an adhesivetransfe~
a space shall be prepared for this purpose.
(12) Control Instrument:

The control instrument may be separate from
an Integral part of the filling Instrument
4. Requirements for electronic Instruments

Electronic filling instruments shall comply with
the following requirements, In addition to the
=eppllcable requirements of all other clauses of this
specification.
(1) General requirements

(I) Rated operating conditions:
Electronic operating conditions
ElectroniCinstrument shall be so designed
and manufactured that they do not exceed
the maximum permissible errors under
rated operating conditions.

(ii) influence factors:
An electronic Instruments shall comply
with the requirements of sub-paragraph
(5) of paragraph 2 and shall also comply
with appropriate metrological and
technical requirements at a relative
humidity of 85% at the upper limit of the
temperature range of the Instrument.

(iii) Disturbances:
Electronic instruments shall be so
designed and manufactured that when
exposed to disturbances, either:-
(a) significant faults do not occur, i.e.

the difference between the weight
indication due to the disturbanceand

- -------_j_~-----
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the .lndlcatlon without the
dlsturbance:(intrinsicerrorj shall not
exceed :the vatue specified in
paragraph ~(~KV):CifPart1; or

(b) significant .faults .are detected and
acted .\.lpon.

Note: A faultequallo or.lessthan the value in
paragraph4(2)(v)~of;Part·l!is'cillowedirrespectiveof
the value of the error'ofiindication.

(iv) Evaluation:{or:compliance:
The pattern 'of :an .electronlc instrument is

presumed to cOITU:1lywith the 'requirements of
paragraphs 4(1)(i),4(1)(1i) and 4(1)(ili), if It passes
the examination and ,t-estsspecified in Annex A.

(v) Application:
The.requlrernents in paragraph 4(1) (iii) may

be applied separately-
(a) either to each individual cause of

SignIficant fault; or
(b) to eaChpart of the electronic Instrument;

or
(c) to both.

The choiceof whether sub-item (a) or sub
item (b) above should be applied is left to
the manufacturer.

(2) Functional requirements
(i) Indicator display tests:

If the failure' of an indicator display
element can cause a false weight
indication, then the instrument shall have
a displaytest facility which isautomatically
initiated at switch-on of indication, e.g.
indication of all the relevant signs of the
indicator in the active and non-active
states for a sufficient time to be easily
observed by the operator.

(ii) Acting upon a significant fault:
When a significant fault has been
detected, the Instrument shall either be
automatically made inoperativeor a visual
or audible Indication shall be provided
automatically and shall continue until such
time as the user takes action or the fault
disappears.

(iii) Warm-up time:
During the warm-up time of an electronic
instrument there shail be no indication or
transmissionof the result of weighing, and
automatic operation shall be Inhibited.

(iv) Interface:
An Instrument may be equipped with an
interface within allows it to be coupled to

external equipment. When an Interface Is
used, the instrument shall continue to
function correctly and its metrological
functions shall not be influenced.

(v) Battery power supply:
An instrument that operates from a
battery power supply shall, whenever the
voltage drops below the manufacturer's
specified minimum value, either continue
to function correctly or automatically be
put out of service.

(3)Examination and tests:
The examination and testing of an electronic

instrument is intended to verify compliancewith the
applicable requirements of this specification and
especially with the requirements of this paragraph.

(i) Examinations
An electronic instrument shall be .
examined to obtain a general appraisal
of the design and construction.

(ii) Performance tests:
An electronic instrument or electronIc
device, as appropriate, shall be tested as
specified in Annex A to determine the
correct functioning of the instrument.
Tests are to be carried out on the whole
instrument except when either the size
or the configuration or both of the
instrument does not lend itself to testing
as a unit. In such cases the electronic
devices shall be tested, where possible
as a simulated instrument including all
electronic elements of a systemwhich can
affect the weighing result. In addition, an
examination shall be carried out on the
fully operational instrument.
Susceptibility that would result from the
use of electronic Interfaces to other
equipment shall be Simulatedin the tests.

(iii) Span stability:
Whenan electronicInstrumentissubjected
to the span stability test specified in
paragraph 7 of Annexure A, the absolute
value of the difference between the errors
obtained for any two measurementsshall
not exceed half the maximumpermissible
error for influence factor tests for a near
maximum capacity load.

5. Metrological controls
(1)General
(i) Provision of means of testing:
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For the purposes of testing, the
metrological authority may require from
the applicant the product (i.e. the material
to be weighed), the handling equipment,
the appropriately qualified personnel and
a control Instrument.

(li) Mater/al tests:
(a) Forpattern evaluation-The material used

as the test load for pattern evaluation shall
be representative of a product for which
the Instrument is designed. The test shall
be conducted in accordancewith the test
procedure in paragraph 8(1) of Anne)(ure
A.

(b) For initial verification and in-service
verification-The in-situ material tests
shalJ be done in accordance with the
descriptive marking under the normal
conditions of which the instrument is
intended. The test shall be conducted in
accordance with the test procedure laid
down In paragraph 8(2) of Annexure A.

(2) Pattern approval
(i) Documentation:

The application for pattern approval shall
include documentation comprising:
(a) metrological characteristics of the

Instrument,
. (b) a set of specifications for the

Instrument,
(c) a functional description of the

components and services,
(d) drawings, diagrams and general soft

ware information (if applicable),
explaining the construction and
operation, including interlocks,

(e) any document or other evidencethat
the design and construction of the
Instrument complies with the
requirements of this specification.

(ii) General requirements:
The pattern evaluation shall be carried out
on one or more (and normally not more
than three) units that represent the
definitive pattern. Oneor more of the units
shall be complete and fully operational of
the purposed of paragraph 5(2)(iii)(a).
One or more of the units shall be
submitted In a form suitable for simulation
testing In a laboratory and shall include
the whole of the electronics which affect

the weighing result except In the case of
an associative weigher where only one
representative weighing unit may be
included.
The instrument or simulated Instrument
shall havea load Indicator, or an interface
allowing access to a quantity that can be
calibrated to provide an indicationof load,
so that the requirements of paragraph
2(2)(i) (maximum permissible errors for
static tests) may be tested and so that
the instrument may be tested for influence
quantities. The scale Interval of the load
indicator shall not exceed 0.125 of the
maximum permissible deviation for tn­
service verification for a fill equal to the
minimum cepadty
The evaluation shall consist of the tests
specified in paragraphs 5(1)(ii)(a) and
5(2)(iii).

(iii) Pattern evaluation:
The submitted documents shall be
examined and tests carried out to verify
that the instrument complies with:
(a) the requirements specified for static

. tests in paragraph 2,
(b) the technical requirements in

paragraph 3,
(c) the requirements In paragraph 4 for

electronic Instruments, where
applicable.

The appropriate metrological authority
shall conduct the test In a manner,which
prevents an unnecessary commitment of
resources.

Note: The appropriate metrological authority
may accept with the consent of the applicant,
equivalent test data obtained from other metrologieaI
authorities.

(a) Tests for compliance with technical
requirements
Operational test with material shall be
done in accordancewith the procedure In
paragraph 8(1) of Annex A on a complete
instrument to assesscompliancewith the
technical requirements of paragraph 3.

(b) Influence factor tests
Influence factors shall 'be applied during
simulationtests in amanner that will reveal
a corruption of the weighing resultsof any
weighing processto which the instrument
should applied, in accordancewith-
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(a) Paragraph 2(5) for all instruments;
and

(b) Paragraph 4 for electronic
Instruments

(c) Apportioning of errors

Where parts of an instrument are
examined separately in the process of
patter.n approval, the following
requirements ,shall apply-
The error limits applicable in a part which
is examined separately are equal to a
fraction P, of the maximum permissible
errors or the allowed variations of the
indication of the complete instruments.
The fractions for any part haveto be taken
tor the same accuracy class as for the
complete Instrument incorporating the
part.

The fractions Pi shall satisfy the following
equation:

(P12 + P22 + P32 +....) S 1
, The fraction Pi, shall be chosen by the
manufacturer of the part and shall be
verified by an appropriate test. However,
the fraction shall not exceed 0.8 and shall
not be lessthan 0.3 when more than one
part contributes to the effect In question.

Note: As the requirements of this sub­
paragraph only apply to the instrument submitted
for pattern evaluation and not to those subsequently
submitted for verification, the means by which it will
be possible to determine whether the appropriated
maximum permissible error or maximum allowable
variation has beenexceeded while decided mutually
between the metrologicalauthority and the applicant.
The,means may be for example:

(a) the provision or adoption of the
indicating deviceto give the required
resolution,

(b) the use of change point weights, or

(c) any other means mutually agreed.

(iv) Place to testing:
Instruments submitted for pattern
approval may be tested either-
(a) on the premises of the metrolog ical

authority to which the application
has been submitted; or

(b) In any other suitable place agreed

to between the metrologlca I
authority concerned and the
applicant.

(v) Certificate of approval and determination
of paragraph [2(2)(/) and paragraph5of
AnnexA}:

The pattern approvalcertificate shallstate
the reference value for the accuracyclass
as determined by the static tests In
paragraph' 5 of Annex A and shall state
that the actual class(equal to the greater
than the reference value) shalf be
determined by compliance with the
metrological requirements at initial
verification.

(3) Initial verification
(i) General requirements:

Instruments shall be examined for
conformity with the approved pattern
where applicable and shall be tested for
compliance with paragraph 2 [excluding
paragraph 2(2)(1)and paragraph2(5)] for
the Intended products and corresponding
accuracyclassesunder normal conditions
of use.
Tests shall be carried out by the
appropriate metrologicalauthority, in-situ,
with the instrument fully assembledand
fixed in the position in which it is intended
to be used. The installation of an
instrument shall be so designed that an
automatic weighing operation will be the
samewhether for the purposesof testing
or' for use for a transaction.

(Ii) Material tests:
Material test shall be carried out In
compliance with paragraph 5(1}(ii} using
the test methods specified in paragraph
6.

(iii) Conduct of the test:
The appropriate metrological authority:
(a) shall conduct the test in a manner

which prevents an unnecessary
commitment of resources,

(b) may,where appropriate and to avoid
duplicating tests previouslydone on
the instrument for pattern evaluation
under paragraph 5(2)(iii) (a) usethe
results of observed tests to assess
for initial verification.

(iv) Determination of accuracy class:
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The appropriate metrological authority
shall ;-

(a) determine the accuracy class for the
materials used in the tests in
accordance with paragraph 5(2)('1)
by reference to the material test
results and the limits of error
specified in paragraph 2(2)(ii) and
paragraph 2(3) for initial verification,

(b) Verify that accuracy classes
determined as above.

(4) In-service verlRcation
In-service verification shall be as specified in

para 5(3)(1) and para 5(3)(iI). The maximum
permissibleerrors shall be as spedfied in para 2(2)(li)
for In-service verification.

The appropriate metrological authority shall
conduct the test In a manner, which prevents an
unnecessarycommitment of resources.

Quite often a question is asked as to how to
calculate R(x). The method is as follows;

Ref. (x) or simply x, is a numeral indicating the
class of the gravimetric filling machine, which is to
be assignedat the time of model approval. Oncethe
value of x or Ref. (x) Is assigned, one can determine
Its MPDby multiplying the figures given in TableIof
this part of this book. At the time of verification, one
has to see only for the compliance to the MPDand
other requirements.

For calculatingx or Ref.(x), one shouldcalculate
(1) value of setting error se and (2) maximum
deviation md asexplained in this parton. Remember
mpse{l) is 1/4 of mpdl giVen in table of 5(3)(i) and
last column of the observation sheet gives deviation
from the mean fill, so maximum deviation md is
calculated from here. Number of fills to be taken is
chosen with the help of Table 2.

Then examine the valuesof se/rnpset andmdl
mpd(I}' these may be a whole number (including
zero} plus a fraction like 2 + 0.325 and 2 + 0.545
then class of the Instrument is one plus the whole
number irrespective of the value of fraction, i.e. 3 in
the given example. In case whole number is zero
then Ref. (x) or x Is 1.

If the values of se/rnpse 1and md/mpdl are
3.575 and 3.265 then Ref. (x) or x will be 5 and not
4, as x has to be either of I, 2, 5 or multiples of 10of
1, 2 and 5.
6. Testmethods

(1) Detennlnation of the mass of Individual
fills
The mass of the individual fills is

-__ .. -- ......~..--

determined using one of the methods
specified in paragraph 6(5)(i) or in
paragraph 6(5)(1i). .

(2) Conduct of material tests

(a) The tests shall be carried out on fills using
loadsat or near to, the maximum capacity
and- also at, or near to, the minimum
capacity. Material tests should only be
carried out with the products the
instrument is int~nded to be used for.

(b) Cumulative weighers shall be tested as
abovewith the maximum practicalnumber
of load per fill and also with the minimum
number of loads per flU, and associative
weighers as above with the average (or
optimum) number of loads per fill.

(c) If the minimum capacity Is lessthan one
third of the maximum capacity then tests
shall also be carried out near the centre
of the load weighing range preferably at
a value close to, but not above, 100g,
300g, 10009 or 15000g as appropriate.

(d) All tests shall be conducted with any
adjustable parameter critical to
metrological integrity e.g. final feed time
or rate, set to the most onerous condition
allowed by the manufacturer's printed
instructions and incorporated in the
descriptive markings.

(i) Testing the effect of a correction device

(a) Any correction device e.g. in-flight
correction or automatic zero setting fitted
to an instrument shall be operated during
the tests according to the manufacturer's
printed instructions.

(b) If the correction device is not activated
during each filling operation, then tests
at minimum capacity shall bearranged to
Include the effect of one or more regular
operations of the correction device, e.g.
buy including in the test at least three
fills immediately before and after the
activation of the device.

(c) The in;tial fills after the charge between
maximum capacity and minimum capacity
shall be included In the test unless the
instrument bears a clear warning to
discard the stated number of fills after a
change to the instrument settings.
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(3) Number of fiHs
The numberof IndiVidualtests fil! depends upon

the preset value (n) ):as specified.in'Table:2below:­
',TABI£l

m < lOkg 60 fills
lOkg sm ~<25~g
25kg < m < il00kg

32 fills
.20 fills

lOOkg< m 10 fills
(4) Accuracy of standards

The control !Instr:ument:and standard weights
used in testing shall.ensure-that·checklng of the test
fills to an error not\greaterthan ,elther-

(a) one-third ·Qf the maximum permissible
deviation and maximum permlsslble
preset 'walue error (as appropriate) for
automatic weighing [paragraph 2(2) and
parag~h 2(3) respectively] if the control
instrument or the device used for control .
purposes Is verified immediately prior to
the material test; or

(b) one-fifth of the maximum permissible
deviation and maximum permissible'
preset value error (as appropriate) for
automatfc weighing [paragraph 2(2) and
paragraph 2(3) respectively] in all other
cases:

(5) Material test methods
(I) Sepal11teverification method:

The separateverification method requires
the useof a (separate) control Instrument
to find the conventional true value of the
mass of the test fill.

(ii) Integral verification method:
With this method the instrument being
tested Is used to determine the

. conventional true value of the massof the
test fill. The Integral verification method

/ shall be conducted using elther:-
(a) an appropriately designed Indicating

device, or '
(b) an indicating device with standard

weights to assessthe rounding error.
The total uncertainty of the test method
(separate or integral verlfkation) shall be
not greater than one-third of the
maximum permissible error for the
instrument.

Notes: (1) The integral verification method
depends on determining the masses of the loads.
Limits of error as specified in paragraph 2(2) are for
the massof the fill. If It Is not possible to ensure that
in normal operation, all load is discharged at. each

cycle of operation, i.e. that the sum of the loads is
equal to the fill, then the separateverification method
[paragraph 6(5)(i)] should be used.

(2) When using the integral verification method'
for a cumulative weighing instrument a sub-division
of the test fill is unavoidable. When calculating the
conventional true value of the massof the test fill, it
is necessary' to consider the Increased uncertainty
due to the division of the test fill.

(a) Interruption of automatic operation
An automatic filling operation of a test fill
be Initiated as for normal operation.
However,the automatic operation shall be
interrupted twice during each filling Cycle
i.e. after the load is assembled and after
the load is discharged. ,
An .automatic operation shall not be
Interrupted during consecutive weighing
cycles if the speed of operation is so high
that the interruption would significantly
affect the mass of the fill.

(i) Pre-discharge (full) Interrupt
The automatic operation shall' be
interrupted after the load receptor(s) has
(have) been loaded and the feed of
.material has ceased. When the load
receptor{s) has (have) stabilized, the net
weight of the fill indicated or determined
by balancing with standard weights shall
be recorded and the instrument switched
back to automatic operation.

(ii) Post-discharge (empty) Interrupt
The automatic operation shall be
Interrupted after the load(s) has (have)
been discharged and the load receptor{s)
Is (are) ready to receive a further load.
When the load receptor(s) has (have)
stabilized,the empty load receptor weight·
Indicated or determined by balancingwith
standard weights shall be recorded and
the Instrument switched backto automatic
operation.

(6) Preset value
The indicated preset value of the fill sh~1Ibe

noted where applicable. .'
(7) Mass and average value of the test fill

The test fill shall be weighed on a control
instrument and the result shall be consideredas being
the conventional true value of the test fill. The
. average value of all the fills in the test shall be
calculated and noted.
(8) Deviation for eutomettc weighing

The deviation for automatic weighing used to
determine compliance of each fill with the maximum

.t.. .~L. :=~
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permissible devlatlon for automatic weighing
paragraph 2(2) shall be the difference between the
conventional true value of the mass of the test fill
(as defined in paragraph 6(7)] and the average value
of all the fills In the test.
(9) Preset value error for automatic weigh;ng

The preset value error for automatic weighing
used to determine compliance with paragraph 2(3)
shall be the difference between the average value of
the conditional true value of the mass of the test fill
(as defined in paragraph 6(7) and the preset value
for the fills.

ANNEXUREA
TESTINGPROCEDURESFOR AUTOMATIC

GRAVIMETRIC FILLING
(Mandatory)

[See paragraph 2(5)J
Meaningof symbols

I = Indication
In = nth Indication
L = Load
l\L :::;Additional load to next changeover point
P= I +1/2 d - 6l + Indication prior to rounding
(digital indication)
E = P - l = Error
mpd :::;Maximum permissible deviation of each

fill from the average
EUT= Equipment under test
se = Setting error
mpse = Maximum permissible setting error
md = Maximum deviation of each fill from the

average
1. Examination for pattern approval
(1)Administrative examlnation [paragraph 5(2)]

Reviewthe documentation that is submitted to
determine if it Is adequate and correct. For pattern
approval the documentation shall include:-

l(l)(a) metrological characteristics of the
instrument,

l(l)(b) a set of specifications for the
instrument,

l(l)(c) a . functional description of the
components and devices, and

l(l)(d) drawings, diagrams and general
software Information (If applicable),
explaining the construction and
operation, Including interloc~.

'-f "74 C, 07/' - /I 7

Consider any document or other evidence that
I the design and construction of the instrument
complies with the requirements of this specification.
(2) Compare construction with documentation
[paragraphs 4(3) and 5(2)J

Examine the various devices of the instrument
to ensure conformity with the documentation.
(3) Technicalrequirements (Paragraph 3)

Examine the instrument for conformity with
technical requirements according to the checklist
given In the test report format.
.(4) Functional requirements [Paragraphs 4(2) and
4(3)J

Examine the instrument for conformity with
functional requirements according to the checklist
given in the test report format.
2. Examination for Inltla' verIfication

(1) Compare construction with documentation
[paragraph S(J)(I)}

Examinethe instrument for conformity with the
approved pattern.

(2) Descriptive markings (paragraph 3(10)J:
Checkthe descriptive markings accordingto the

checklist given in the test report format.

~ Generaltest~u"emen~
(1) Power supply

Power up the equipment under test (EUT) for
a time period equal to or greater than the warm-up
time specified by the manufacturer and maintain the
EUTenergized for the duration of each test.
(2) Zero-setting

Using the manual or semi-automatic zero­
setting faCility, adjust the EUTascloselyaspracticable
to zero prior to each test, and do not readjust it at
any time during the test, except to reset if a signifICant
fault has been indicated.

Status of automatic zero facilities shall be as
specified for each test.
(3) Temperature

The tests shall be performed at a steady
ambient temperature, usually normal ambient
temperature unless otherwise specified. The
temperature is deemed to be steady when the
difference between the extreme temperatures noted
during the test does not exceed one-fifth of the
temperature range of the instrument without being
greater than 5°C, and the rate of change does not
exceed SoCper hour.

_j .. _. .__ ..--------------------------
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The handllng~of the instrument shall ,be such
that no condensation ~of-water -occurs on the
instrument.
(4) Control instruments

(i)Accuracy:01 test'~ystem.fparagraph .6(4)J
The control.lnstrument and standard weights·

used In testing shall.ensure-the-determtnatlon of the
weight of test loads;and,fills to.an error not greater
than either:

(a) one-thlr:d ,of :the :maximum permissible
error of\the!lnstrumentle., In the caseof
materlaltests, :one-third of the maximum
permissible :dev.iation and maximum
permissible preset value error (as
appropriate) for automatic weighing, if the
contrchnstrument or the device used for
control purposes is verified immediately
prior to the material test; or

(b) one-fifth cf the maximum permissible
error of the Instrument t.e. in the caseof
.material tests, one-fifth of the maximum
permissible deviation. and maximum
permissible preset value error (as
appropriate) for automatic weighing, in
all other cases. .

Note: Accuracy requirements for the test
system depend on the limits of error which depend
on the accuracy class, However, the class is
determined from the results of the tests, It is,
therefore, necessarythat the metrological authority
responsiblefor testing should be informed of the best
accuracy class that may be achieved, prior to
commencement of testing,

(Ii)Use of standard weights to assessrounding
error

(a) General method to assess error prior to
rounding:
For Instruments with digital indication
having a scale interval d, changeover
pointsmay be usedto interpolate between
scale Intervals, i.e. to determine the
.indication of the instrument, prior to
rounding, as follows:- .
At a certain load, L, the Indlca~edvalue,
I, is noted, Additional weights of say 0.1
d are successively added until the
indication of the instrument is increased
unambiguously by one scale interval (I
+d), The additional load oL added to the
load receptor gives the indication, P,prior
to rounding by using the following
formula:- .

P ;; I + 0,5 d - 8 L
The error prior to rounding Is:
E = P - L = I + 0.5 d - 8 L - L
Example. An instrument with a scale interval,

d, of 5g Is loaded lkg and thereby Indicates 1000g,
After addingsuccessiveweights of 0.5g, the indication
changes from 1000g to 1005g at an additional load
of 1.5g. Inserted in the above formula these
observations give:

P ;; {1000 + 2.5 - 1.5)'9 ;; 1001g
Thus the true indication prior to rounding is

1001 g, and the error prior to rounding is:
. E ;; (1001 - 1000) g = + 1 9
(b) Correction for error at zero
Evaluate the error at zero load, (E 0) by the

method specified in paragraph 3(4)(ii)(a) of this
Annex,

Evaluate the error at load L, (E) by the method
specified In paragraph 3(4)(ii)(a) of this Annex.

The corrected error prior to rounding, (Ec) Is:
Ec = E - Eo

Example: if, for the example In paragraph 3(4)(ii)(a),
the error calculated at zero load was:

. Eo;; + 0.5 g
The corrected error is:
Ec ;; + 1 - (+ 0.5) ;; + 0.59
4. Test program

(1) Patte(n evaluation (paragraph 5(2}{iii)J
(I) Paragraphs 1, 5, 6, 7 and B(1) of this

Annex shall normally be applied for
pattern evaluation.

(Ii) For instruments In which the weighing
function is provided by a non-automatic
weighing instrument that has been
approved of it~ model, the tests specified
In paragraph 4(1)(i) may be omitted.

(2) Initial verification [Paragraph 5(3)J
Paragraph 2 and paragraph 8(2) of this Annex

shall be applied for initial verification tests. -
Static weighing test method (paragraph 5(4) of this
Annex) may also be used if necessary to verify the
indicator for the integral verification method of
material tests.
5. Static tests (pattern approval stage)

(1) t;;_eneralParagraph 5(2)(ii)
Electronic instruments or Instrument simulators

are required to have a load indicator, or an interface
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allowing accessto quantity that can be calibrated to
provide an indication of load so that the effect of
influence quantities may betested and the reference
accuracyclassdetermined. This facility also enables
testing of warm-up time and zero-and tare-setting
where applicable. This static weighing tests are
normally done as part of Influence quantity testing.

limits for warm-up time tests and for accuracy
of zero-and tare-setting are derived from Paragraph
2(2), and are therefore dependent on the reference
accuracy class. Therefore the results of these tests
must be evaluated after the reference accuracyclass
has been determined.
(2) Warm-up time [Paragraph 4(2)(iii)]

This rest Is to verify that in the period
Immediately after switch-on, operation is inhibited
until the warm-up time is finished, I.e. until the
metrological performance can be maintained. The
method is to check that automatic operation is
Inhibited until a stable Indication is obtained and to
verify that zero and span errors comply with the
specified requirements during the first 30 minutesof
operation. If the zero Is set as part of the normal
automatic weighing cycle then this function shall be
enabled or simulated as part of the test.

Other test methods which verify that
metrological performance is maintained during the
first 30 minutes of operation may be used:

(i) Disconnectthe instrument from the power
supplyfor a periodof at least8 hoursprior
to the test.

(Ii) Reconnect the instrument and switch on
while observing the load _indicator.

(iii) Check that It is _not possible to initiate
automatic weighing until the Indicatorhas
stabilized.

(iv) As soon as the indication has stabilized,
set the instrument to zero if this is not
done automatically.

(v) Determinethe error at zero by the method­
of para 3(04)(ii)(a)of Annexure A.

(vi) Apply a static load close to Max.
Determine the error by the method of
paragraphs 3(4)(ii)(a) and 3(4)(11)(b)of
this Annex. -

(vii) Repeat steps (v) and (vi) after 5, 15 and
30 minutes.

(viii) From (v) verify that the zero-setting error
is not greater than the limit specified in
paragraph 3(7);

(ix) From steps (vi) and (vii) verify that:

(a) the error (corrected for zero error)
for a static load close to Max is not
greater than the limit specified in

- paragraph 2(4).
(b) after each time Interval the error at

zero is not greater than twice the
_ limit spedfled In p!ragraph 3(7).

Note: Zero-setting-accuracyIsspecifiedas0.25
mpd so the additional allowanceor 0.25 mpd isadded
for variation of zero after the Initial zero-setting.This
is consistent with paragraph 2(4) (rnpe for a static
test load) and paragraph 6(2)(11) of this Annex
(temperature effect 0[1 no load Indication).

(3) Zero- and tare-setting paragraph 3(7)
(I)Generaf.
Unless It Is clear that zero and tare functions

are performed by the same process then both
function shall be tested separately.

Zero-andtare-setting may beby morethan one
mode, for example:

(a) non-automatic or semi-automatic,
(b) automatic at swltch-on,
(c) automatic at start of automatic operation,
(d) automatic as part of weighing cycle.

It is normallyonly necessaryto test the accuracy_
otzero-end tare-setting in one mode if it is clear
that the same process is usedfor eachmode. If zero
or tare is set as part of the automatic weighing cycle
then this mode shall be tested. To test automatic
zero-or tare-setting it is necessary to allow the
instrument to operate through the appropriate part
of the automatic cycleand then to halt the instrument
before testing.

(ii) Accuracy of zero-settfng [paragraph 3(7)}:
(1) Set the instrument to zero in a mode as

determined by paragraph 5(3)(i) of this
Annex.

(2) Add weights to the load receptor to
determine the additional loadat which the
Indication changes from zero to one scale
interval above zero.

(3) Calculate the error at zero according to
the description in paragraph 3(04)(ii)(a)of
this Annex.

(ill) Accuracy of tare-setting [paragraph 3(7)]:
Accuracyof tare shall be tested at the maximum

tare as specltled by the manufacturer.
(1) Place the tare load on the load receptor

and allow the tare function to operate In
a mode as determined by paragraph

467
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5(3)(1) of. this Annex and In accordance
with the manufacturer's instructions.

(2) Add weights .to .the "oad rec-eptor to
determine the additional'load at which the
indicatlon:changesJr.omzero to one scale
lntervel.above. zero.

(3) Calculate 'the error according to the
description In parag~ph3(4)(jj)(a) of this
Annex.

(4) Static weighl1!dtest1method.{paragraph 5(2)(iii)]

Apply testi{oads:fr.om zero up to and including
Max,and simHar!y,r:emovethe test loads back to zero.
The test loads s.electedshall include values close to
Max and Min and other critical loads as specified in
paragraph 6(2)(a), subject to requirements of this
Annex.

Determine ,the error at each test load, using
the procedure of,paragraph 3(4)(ii) of this Annex, if
necessary, to cibtaln the accuracy requirements of
paragraph 3(4)~I),ofthis Annex.

It should be noted that when loading or
unloading weights, the load shall be progressively
Increasedor progressively decreased.
(5) Determination of reference accuracy class
[paragraph 5(2)(v)]

The static weighing tests during application of
Influence factors (as appropriate) shall be used at
pattern approval stage to establish the reference
value for accuracy dass, l.e. Ref(x), as follows :-

(I) Performstatic weighing tests for Influence
factors and loads as specified in this
Annex.

(ii) For each load determine the maximum
permissible error for influence factor tests
for classXCl), mpe(l)

(Refer to para 2(4) and to this Annex
where appropriate).

(iii) calculate [Error/mpe(l)] for each load.

(Iv) From (III) determine the maximum value
of [Error/mpe(1)1 for all the Influence
factor tests, [Error/mpe(l) mex 1

(v) Determine Ref (x) from [Error/mpe(l) max]
such that:

Ref (x» [Error/mpe(1)1 max and

'Ref (x) = 1 x lOk I 2 x lOk , or 5 x lOk,

the Index k being a positive or negative
whole number or zero. Values for
signIficant fault shall then be calculated
from the mpd for the reference class.

6. Influence factor and disturbance tests
(1) Test conditions

(I)General requirements "
Influence factor and disturbance tests are
Intended to verify that electronic
Instruments can perform and function as
Intended in the environment and under
the conditions specified. Each test
Indicates, where eppropriate, the
reference condition under which the
Intrinsic error Is determined.

It Is generally not possible to apply the
influence factors' or disturbances to an
Instrument which Is proceSSingmaterial
automatically. The Instrument shall
therefore be subjected to the influence
factors or disturbances under static
conditions or simulated operation as
defined herein. The permissible effects of
the influence factors or disturbances,
under these conditions, are specified for
each case. When the effect of one
Influence factor is being evaluated, all
other factors are to be held relatively
constant, at a value 'close to normal. After
each test the instrument shall be allowed
to recover suffiCiently before the following
test-
Where parts of the instrument are
examined separatelv, errors shall be
apportioned in accordancewith paragraph
5(2)(iii)(c).
The operational status of the instrument
or simulator shall be recorded for each
test. When the instrument is connected
in other than a normal configuration, the
procedure shall be mutually agreed on by
the approving authority and the applicant.

(il) Simulator requirements
(a) General

The Simulator for infi uence factor
and disturbance tests should include
all electronic elements of the
weighing system.

(b) Load cell
The simulator shouldalso includethe
load cell and a means to apply
standard test loads. Where this Is
not possible, e.g. for high capacity
instruments, then a load cell
simulator may be used or
alternatively the load cell interface

i__ ::::t__ ._ 4-.~_==X:C: _i .. 'X __ _1..... _,L ..1.:::t_ 4__ " ::; =C_._L_C__ --- -- - ---.•- -__'A --
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may be modified to incorporate a
. scaling factor to give the design
output for a small test load.
Repeatability and stabllfty of a load
cell simulator shouldmake it possible
to determine the performance of the
Instrument with at least the same
accuracy as when the Instrument Is
tested with weights.

(c) Interfaces

Susceptibility that would result from
the use of electronic interfaces to
other equipment shall be simulated
In the tests. For this purpose it is
sufficient to connect 3 m of interface
cable terminated to simulate the
interface impedance of the other
equipment.

(d) Documentation

Simulators shall be defined In terms
of hardware and functionality by
reference to the instrument under
test, and by any other docu­
mentation necessary to ensure
reproducible test conditions. This
Information shall be attached to, or
be traceable from the test report.

(iii) Test limits for multi-load instruments :

For instruments where the fill may consist
of more than one load, the value of a
significant fault and the limit of error for
influence factor tests must be determined
by the metrological authority after
conSidering the design of the Instrument
and the method of test, such that the
effect on the fill is equivalent to the values
specified In paragraph 4(2)(v) specified
in Part I and paragraph 2(4) of Part II.

(a) Significant fault for multi-load
Instruments

The following examples show how
to determine the value of a
signifICant fault on selective
combination weighers and
cumulative weighers when testing.

(a-I) Significant fault for selective
combination weighers

A fault greater than 0.25 of the
maximum permissible deviation of

each fill (as specified in Table 1) for
in-service verification divided by the
square root of the average (or
optimum) number of loads in a fill,
for a ftll equal to the minimum
capacity multiplied by the average
(or optimum) number of loads In a
fill.

Example : For .a class X( 1)
instrument with Min :; 2009
designed for an average of 8 loads
per fill, fill = 1600g, the maximum
permissible deviation of each fill
from the average fill (as specified In
Table 1) for in-service verification Is
1.5% = 24g. Hence the value of
significant fault Is :

0.25 x (24/ .J 8) = 2.12g

(a-ll) Significant fault for cumulative
weighers:

A fault greater than 0.25 of the
maximum permissible deviation of
each fill (as specified in Table 1) for
in-service verification, for a fill equal
to the rated minimum fill, divided by
the square root of the minimum
number of loads per fill.

Example : For a class X (1)
instrument with Max = 12009 and
rated minimum fill of 8 kg : 8 kg/1.2
kg = 6.67; therefore the minimum
number of loads per fill is 7.

The maximum permissible deviation (as
specified in Table 1) for the minimum fill
of 8 kg is 1.5% or 120g. Hence the value
of Significant fault Is :

0.25 x (1201" 7) = 11.349

Note: This definition of significant fault for
cumulative weighers does not includeMin.
A cumulative weigher would normally be
used at or near to Max.

(b) Limits of error for Influence factor tests

The following examples show how to
determine the limit of error for influence
factor testing for selective combination
weighers and cumulative weighers when
testing.

(b~i) For selective combination weighers
the maximum permissible error for
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any:statlctest load during influence
factor rests shall 'be 0.25 of the
maxImum per.missibledeviation for
In-service 'verification for the
appropriate rnass of the fill divided
by .the square root of the average
(or optImum) number of loads per
fill.

Example: Class X( 1) selectIve
combination weigher, where the
.average number of loads per fill =
4. for'a static test load ;:;;100g the
appropriate mass of the fill will be
400g for which the maximum
permIssIble deviation for in-service
verification is 3% i.e. 12g. Hencethe
maximum permissible error for
Influence factor tests Is :

0.25 \ (12g/4) = 1.59

(b-ll) For cumulative weighers the
maximum permissible error for any
static test load during influence
factor tests shall be 0.25 of the
maximum permissible deviation for
In-service verification for the rated
minImum fill divided by the square
root of the minimum number of
loads per fill.

Example : For a class X(l)
Instrument with Max ::: 12009 and
rated minimum fill of S'kg : S kg/1.2
kg = 6.67; therefore the minimum
number of loads per fill ;:;;7.

The maximum permissible deviation
(as specified in Table 1) for the
minimum fill of 8 kg is 1.5%, i.e.
1209. Hence the maximum
permissible error for influence factor
tests Is :

0.25 \ (120/"j 7) ;:;;11.35g

Note: For cumulative weighers the
average number of loads per fill is
not known. Therefore It is not
possible to define the limit of error
for Influence factors In terms of
average loads per fill and
appropriate mass of the fill. The
above definition is based on
maximum load and rated minimum
fill ,

(2) Influence factor tests
SUMMARYOF TESTS

Test CharacteristiCunder test Conditions
applied

StatIctemperatures Influencefactor
Temperatureeffect on Influence factor
no-loadindication
Dampheat,steadystate Influencefactor
Powervoltagevariation Influencefactor
Tilting Influencefactor

. Mpe(*)
Mpe("')

Mpe(*)
Mpe("')
Mpe(*)

(*) mpe : maximumpermissibleerror

(I)Statlc temperatures (paragraph 2(5){i)
Static temperature tests are carried out

according to Table 3 given below:
TABLE 3

Environmental Phenomena Test specification
Referenceof 200e

Temperature Specified high for 2 hours
Specified low for 2 hours

sOe
Referenceof 200e

Object of the test: to verify complaince with
the provlslons in paragraph 2(5)(1) under conditions
of dry heat (non condensing) and cold. The test
specified In 6(2)(ii) of this Annex may be conducted
during this test.
Testprocedures in brief
Precondition: 16 hours
Condition of the EUT : Normal power supplied

and "on" for a time period
equal to or ,greater than
the warm-up time
specIfied by the
manufacturer. Power Is to
be "on" for the duration
of the test. The automatic
zero-setting should be
disabled.

Stabilization: 2 hours at each
temperature under "free
air" conditions.

Temperature : As specfled in paragraph
2(5)(i)

Temperature sequence: Referencetemperature of
200e
Specified high tem­
perature
Specified low temperature
Temperature of SoC
Referencetemperature of
20°C
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Number of test cycles :
Weighing test:

At least one cyde.
After stabilization at the
reference temperature
and again at each
specified temperature
conduct the following:

Adjust the EUT as close
to zero indication as
practicable. It Is important
to ensure that the test
result is unaffected by the
automatic zero-setting
function which should
therefore be disabled.The
EUT shall be tested with
at least five different static
test loads (or simulated
loads) including Maximum
and Minimum capacities.
When loading or
unloading weights the
load must be respectively
increased or decreased
monotonically.
(a) date and time
(b) temperature
(c) relative humidity
(d) test load

(e) indications
(f) errors
(g) functional perform-

ance
All functions shall operate
as designed. All errors
shall be within the
maximum permissible
errors specified in
paragraph 2(4).

(JI) Temperature effect on no-load Indication
Note: This test should not be performed for

Instruments that have automatic zero-setting as part
of the automatic weighing process.

The instrument Is set to zero, the temperature
Isthen changed to the prescribed highest and lowest
temperatures as well as at soc. After stabilization,
the error of the zero Indication is determined. The
change in zero Indication per SOC is calculated. The

. changes of these errors per SoC are calculated for
any two consecutive temperatures of this test.

This test may be performed during the
temperature test [paragraph 6(2)(i) of this Annex].

Record:

Maximum allowable
variations:

. Maximum permissible variations: The change
in zero Indication shall not vary by more than the
maximum permissible error for Influence factor tests
for a load equal to the rated minimum fill, for a
temperature difference of SoC.

Condition of EUT: Normal power supplied and
"on" for a time period equal to
or greater than the warm-up
time specified by the
manufacturer. Power is to be
"on" forthe duration of the test.

(iii) Damp heat, steady state [paragraph 4(J)(ii)]

Damp heat, steady state test are carried out
according to Table 4.

TABLE4

Environmental phenomena Testspecification

Damp heat, steady state Upper limit tem­
perature and
relative humidity of
85% for 2 days

Supplementary information :

Object of the test: Toverify compliancewith
the provrsrons of
paragraph 4(3)(i) under
conditions of high
humidity and constant
temperature.

None required.

One static test load close
to minimum capadty,

Normal power supplied
and "on" for a time
period equal to or
greater than the warm­
up time specified by the
manufacturer. Power Is
to be "on" for the
duration of the test.

The zero-setting and zero- tracking facilities shall be
enabled as for normal operation. Adjust the EUT as

l close to zero Indication as is practicable, prior to the
test. The handling of the EUTshall be such that no
condensation of water occurs on the EUT.

Precondition :

Test load:

Condition of the EUT :

-__ _l . _

In
diaC

ode



[PARTII-SEC. 3(i)]

Stabilization:
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Three hours:atreference
-ternperature and '50%
humidicy.'rwo.daysatthe
.upper Jimit temperature
'as specified'in.paragraph
2(~)(i).

Temperature : 'Reference temperature
.of.20°C andatthe upper
limit as specified In
:paragrapb 2(5)(1).

'50-% at reference
temperature. 85% at
'upper limit temperature.

The reference tem­
perature of 20°C at 50%
humidity. The upper limit
temperature at 85%
humidity. The reference
temperature of 20°C at
50% humidity.

At least one cycle.

After stabilization of the
EUT at reference
temperature and 50 %
humidity apply the test
load.

(a) date and time

(b) temperature

(c) relative humidity

(d) test load

(e) indications

(f) errors

Increase the temperature in, the chamber to
the upper limit and Increase the relative humidity to
85%. Maintain the EUT at no load for a period of
2 days. Following the 2 days, apply the static test
load and record the data as indicated above. Allow
full recover of the EUT before any other tests are
performed.

Relative humidity::

Temperature
humidity sequence.:

Number of testlCYcles:

Weighing-test and test
sequence:

Record:

Maximum allowable variations: All errors shall
be within the maximum permissible errors specified
In paragraph 2(4). .

(Iv) Power voltage variation [paragraph 2(5)(iiJj

Power voltage variation tests are carried out.
according to Table S.

/

Env;ronmen~1phenomena Testspedfication
Referencevoltage

Voltagevariation Referencevoltage+10%
Referencevoltage- 15%
Referencevoltage

SUPPLEMENTARY INFORMATION :
Object of the test : TO verify compliance

with the provisions of
paragraph 2(5)(11)
under conditions of
voltage variations.

Testprocedures in brief
Precondition :
Condition of the EUT :

None required.
Normal power supplied
and "on" for a time
period equal to or
greater than the warm­
up time specified by
the manufacturer.
Adjust the EUTas close
to zero indication as
practicable,prior to the
test. If it has an
automatic zero-setting
function then the
Instrument should be
set to zero after
applying each level of
voltage.

Number of test,cycles : At least one cycle.
Weighing test: The EUTshall be tested

with a test load
approximately equal to
the minimum capacity.
Zero-setting fu nctlon
shall be in operation.

Test sequence: Stabilize the power
supply at the reference
voltage within the
defined limits and
apply the test load.

Record the following data :(a) date and time
(b) temperature
(c) power supply voltage
(d) test load
(e) Indications (as

applicable)
(f) errors
(9) functional performance

_ ,. , ~.~. _L__ t_.
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Maximum allowable
variations :

All functions shall
operate as designed.
All errors shall be
within the. maximum
permissible errors
specified in paragraph
2(4).

(v) Tilting [paragraph 2{5}{iii)J
/(ote :This test only applies to instruments that will
not be permanently Installed.

This test Is not required for mobile Instruments
with a level indicator If It can be established that the
tilt can be adjusted to 1% or less.

Test method : Static tests whilst the
EUT is tilted.

Object of the test :

Test procedure In brief;

Test severities:

Maximum allowable
variations :

Condition of EUT·;

To verify compliance
with the provisions in ,
paragraph 2(5)(lii)
under conditions of tilt.
The test consists of
tilting the EUT both
forwards and back­
wards, longitudinally
and from side to side
(transversely), while
observing the weight
indications for a static
test load.

Instruments without
level indicators.shall be
tested at a tilt of 5%.
All indications shall be
within maximum
permissible errors
specified In paragraph
2(4).
Normal power supplied
and "on" for a time
period equal to or
greater than the warm­
up time speclfted by
the manufacturer.
Power Is to be '~onfffor
the duration of the test.
Adjust the EUT In its
reference position (not
tilted) as close to zero
indication as practi­
cable. If the instrument
ls provided . with
automatic zero-setting

it shall not be in
.operation.

The test shall be
performed with a test
load approximately
equal to the maximum
capacity.

Record the zero
Indication. Apply the
test load and record
.the Indication. Remove
the test load.

Tilt the EUT longitu­
dinallyto theappropriate
extent and record the
zero Indication. Apply
the test load and
record the indication.

. Remove the test load.

Without further adjust­
ment to any control
affecting metrological
performance tilt the
EUT to the appropriate
extent in the opposlte
direction and repeat
the static weighing
tests as above.

Tilt the EUT in the
transverse direction to
the appropriate extent
and repeat the tests.

Tilt the EUT in the
opposite direction and
repeat the tests.

In order to determine
the influence of tilting
on the loaded instru­
ment; the indication
obtained at each tilt
shall be corrected for
the deviation from zero
which the instrument
had prior to loading.

(3) Disturbance tests [paragraph 4(J}{iiij]

Test sequence ;

.(I)Short time power reduction

S~ort time power reduction (voltage dips and
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short lnterruptlonsj.tests are. carried .out;accordlng
to Table6. .

'TABtE6
Environmental phenomena ':iTestspeciflcatlon
Voltagedipsand short
tnterrupttons. -'InternJption :from

.reference ',voltage

.to .zero volt~ge for
,:one~ha!f,cycJe,
Jnter.rl!ption from
'reference voltage
,to 50%of reference
vc:iltage',fortwohalf
.cycles.
Thesemains vdtage
interruptions shall
be repeated ten
times with a time
intervalof at least 10
seconds

Supplementary information to the test
procedures :

Object of the test : To verify compliance
with the provisions
in paragraph 4(1)
(iii) underconditions
of short mains
voltage Interrup­
tions and reductions
while observing the
weight Indicationfor
a static load
approximatelyequal
to the minimum
capacity. -

Testprocedures In brief:

Precondition: None required.

Normal power
supplied and "on"
for a time period
equal to or greater
than the warm-up
time specified by
the manufacturer.

Conditionof the EUT :

Adjust the EUT as
close to zero
indication as practi­
cable, prior to the
test. Zero-setting

Number of test cycles:

Weighing test and test

variations:

functions shall not
be in operation. Not
to be adjusted or
readjusted at any
time during the test
except the reset If a
significant fault has
been indicated.
At least one cyele.

The EUT shall be

tested with a test
load approximately
equal to the mini­
mum capacity.
Stabilize all factors
at nominalreference
con-ditions. Apply
the test load and
recordthe following
data: _

(a) date and time

(b) temperature

(c) power supplyvoltage

(d) test load

(e) indications

(f) errors
(h) fu nctional perfor­

manceInterrupt the
power supply' to
zero voltage for a
period equal to one
half cycle and
conduct the test.
During interruption
observe the effect
on the EUT and re­
cord, asappropriate.
Reduce the power
supply to 50% of
nominal voltage for
a period equal to
two half cycles and
conduct the test.
During reductions
observe the effect
on the EUT and re­
cord,asappropriate.
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Maximum allowable variations: The dlfference
between the weight
indicationdue to the
disturbance and the
indication without
the disturbance
either shall not
exceed the values
given in paragraph
4(2)(v), or the EUT
shall detect and act
upon a significant
fault.

(ii) Electrical bursts/fast transient tests)

Electrical bursts tests (fast transient tests) are
carried out for two minutes with a positive polarity
and for 2 minutes with 8 negative polarity according
to Tables 7.1, 7.2 and 7.3 given below:

TABLE7.1
Ports for signal lines and control lines

Environmental phenomena Testspecification

Fast transient common mode 0.5 kV (peak)
5/50 ns T1fTh
5 kHz rep.
Frequency

Note; Applicable only to ports or interfacing
with cables whose total length may exceed 3m
according to the manufactures functional
specification ..

TABLE7.2
Input and Output DC Power Ports

Environmental phenomena Testspecification

Fast transient common mode O.S kV (peak)
5/50 nsT1fTh
5 kHz rep.
frequency

Note : Not applicable to battery operated
appliances that cannot be connected to the mains
whlle in use.

TABLE7.3
Input and Output DC Power Ports

Environmental phenomena Testspecification

Fast transient common mode 0.5 kV (peak)
5/50 ns T1fTh
5 kHz rep. Frequency

A coupling/decaupllng network shall be applied
far testing AC power ports.

Supplementary information to the test procedures:
Object of the test: Toverify compliancewith the

provisions in paragraph
4( 1)(111) under conditions
where electrical bursts (fast
transients) are super­
imposed on the mains
voltage while observing the
weight Indication for a static
test load approximately
equal to the minimum
capacity.

Testprocedures in.brief :
Precondition ; None required.
Condition of the EUT: Normal power supplied and

"on" for a time period equal
to or greater than the warm­
up time specified by the
manuracturer.Resetthe ELn"
if a significant fault has been
indicated.

Stabilization: Berore any test stabilize the
EUT under constant
environmental conditions.

Weighing test: With the single statiCload In
place record the following
with and without the
transients ;-
(a) date and time
(b) temperature
(c) test load
Cd) indications (as

applicable).
Maximum allowable The difference between the
variations: weight Indication due to the

disturbance and the
indication without the
disturbance either shall not
exceed the value given In
paragraph 4(2)(v) of Part I,
or the Instrument shall
detect and act upon a
significant fault.

(iii) Electrostatic discharge

Electrostatic discharge tests are carried out with
test signals and conditions as given in Table 8 below:

TABLE8
Environmental phenomena Testspecification
Electrostatic discharge 8 kV air discharge

6 kV contact
discharge

_1~ .:.__ _

In
diaC

ode



476 THE GAZETTE OF INDIA: EXTRAORDINARY [PARTII-SEC. 3(i)]

Note : The 6 kV contact discharge shall be
applied to conductive accessible 'parts. Metallic
contacts e.g. In battery compartments or In socket
outlets are excluded from this requirement, Contact
discharge is the pl'eferred.testmethod. 20 discharges
(10 with positive and·tO With negative polarity) shall
be applied on each accessible metal part of the
enclosure. The time Jntervel between successive
discharges shall be 'at 'least 10 s. In the case of a
nonconductiveenclosufEl,discharges shall be applied
on the horizontal .or vertical coupling planes. Air
discharges shall be usee where contact discharges
cannot be applled.Tests with other (lower) voltages
than those given :Infable 8 are not required.

Supplementary Information to the test
procedures:
Object of the test .: To verify compliance with

the provisions of paragraph
4(1)(iii) under conditions
where electrostatic
discharges are applied while
observing the weight
Indication for a static test
load approximately equal to
the minimum capacity.

Testprocedures In brief:
Precondition: None required.
Condition of the EUT: Normal power supplied and

"on" for a time period equal
to or greater than the
warm-up time specified by
the manufacturer. Resetthe
EUT if a significant fault has
been indicated.
Before any test stabilize the
EUT under constant
environmental conditions.
With the single static load
In place, record the
following with and without
electrostatic discharge :­
(a) date and time

(b) temperature
(c) test load

(d) indications (as appli­
cable).

Stabilization :

Weighing test :

Maximum allowable: The difference' between the
variations: weight indication due to the

disturbance and the
Indication without the
disturbance either shall not
exceed the value given in
paragraph 4(2)(v) of Part I
or the instrument shall

detect and act upon a
significant fault.

7. Spanstability test (paragraph 4(3)(iii)]

Span stability.

To verify compliancewith the
provisions of paragraph
4(3)(111) after the EUT has
been subjected to the
performance tests.

Referenceto standard : No reference to international
standards can be given.

Test method :

Object of the test:

Test procedure in brief :The test consistsof observing
the variations of error of the
EUT under sufficiently
constant ambient conditions
(reasonably constant
conditions in a normal
laboratory environment) at
various intervals, before,
during and after the ElIThas
been subjected to
performance tests.

The performance tests shall
include the temperature test
and, if applicable, the damp
heat test. Other performance
tests listed In this Annexmay
be performed.

The EUT shall be
disconnected from the
mains power supply, or
battery supply where fitted,
two times for at least eight
hours during the period of
the test. The number of
disconnections may be
increased if the manu­
facturer specifiessoor at the
discretion of the approval
authority in the absence of
any such specification.

In the conduct of this test,
the operating instructionsfor
the Instrumentassuppliedby
the manu-facturer shall be
considered.

The ElJT shall be stabilized
at sufficiently constant
ambient conditions after
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switch-on for at least five
hours, and at least sixteen
hours after t~e temperature
and damp heat tests have
been performed.

Test severities: Test duration: Twenty eight
days or over the period
necessaryfor the conduct of
the performance tests,
whichever Is less. Time t
(days) between tests: 0.5 ~
r s 10.
Test load : a static test load
near maximum capacity
(Max); the same test
weights shall be used
throughout the test.

Maximum allowable The variation In the
variations : indication of the test load

shall not exceed 1/2 the
absolute value of the mpe
for influence factor tests
paragraph 2(4) for the test
load applied on any of the
Cn)tests conducted.

Number of tests (n): n ~ 8. If the test results
indicate a trend more than
half the permissible
variation specified above,
conduct additional tests
until the trend comesto rest
or reverses itself, or until the
error exceedsthe maximum
permissible variation.
None required.
Verified mass standards.

Adjust the EUT as close to
zero indication as
practicable before each test.

Stabilize ail factors at
nominal reference
conditions. If the Instrument
Is provided with automatic
zero-setting It shall not be
In operation. Apply the test
load (or simulated load) and
record the following data :....,.

(a) date and time
(b) temperature
(c) barometric pressure

(d) relative humidity

lt74 41711~ 1;2.0

Precondition :
Test equipment:
. Condition of the EUT :

Test sequence :

(e) test load
(f) Indication

(9) errors

(h) changesin test location

and apply all necessary
corrections resulting from
. varlatlons"of temperature,
pressure, etc. between the
various measurements.

At the first measurement
immediately repeat zeroing
and loading four times to
determine the average
value of error. For the next
measurementsperform only
one, unlesseither the result
is outside the specified
toleranceor the rangeof the
five readings of the initial
measurement was more
than 1/10 of the maximum
permissible variation.

Repeat this test at periodiC
intervals during and after
the conduct of the various
performance tests.

Allow full recovery of the
EUT before any other tests
are performed.

8. Procedurefor material tests
(1)Material tests at pattern evaluation [paragraph
5(1)(fl)(a) and paragraph 5(2)J

.,

. OperatIonal tests with material shall be done
on a complete instrument to assesscompliance with
the technical requirements of sub-paragraph (3) wIth
materIal for the test load as specified in paragraph
5(1)(ii)(a).

(I) Feeding device [paragraph 3(5)J .
Check that the feeding device provides
sufflclent and regular flow rate.

Checkthat any adjustable feed device has
an Indication of the direction of movement
corresponding to the sense of the
adjustment of the feed (where applicable).

For instruments using the subtractive
weighing prfnciple check that residual
material retained at the feeding device
after each load is delivered, is negligible
relative to limits of error.
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(ii) Load receptor:fparagraph 3(6)]
For lnstnmentsthat-weiqh material tna
separate.loed-receptonptlorto discha~ge
to a ::contalner, cheek 'that !the :reSidual
material'retained'at the load receptorafter
each: "dlscha(ge:is :negligible ;relative to
IImits·of~error.

ChecUhat'manual discharqe.otthe load
receptords.notposslbleduring automatic
operation.

(2) Material tesis,at Initial wetlficatlon [paragraph
5(J)(ii)(b) and par.ag~ph,5(3)J

Metrological :.testswith ,material shall be done
on a complete Instrument, fully,assembled and fixed
In the position In'which 'It ismtended to be used and
as specified in paragraph 5(1)(ii)(b).

The accuracy class (or classes) shall be
determined from >theresults.

(i)Requlrements for metrological material tests

tYpes of loads [paragraph The materials
5(3XI) and paragrapho(2)(a)] : used as the test

load shall be as
specified in
paragraph 6(2)
(a).
The mass of the
test loads and fills
shall be as
specified in
paragraphs 6(2)
(a, b and c).

Adjustments [paragraph 6(2) (d)] :The adjustments
shall be set as
specified in
paragraph 6.(2)
(d).

Any correction
device shall be
operated as
specified in
paragr8ph 6(2)(i).
The number of
fills shall be as
specified in
Paragraph 6(3).

Massof test loads and fills
[paragraph 6(2)] :

Correction devices
(paragraph 6(2)(I)J :

Number of fills [para 6(3)] :

(ii) Methods for metrological material tests
(paragraph 6(5)J

One of the following verification methods shall
be used :

(a) Separateverificationmethod : the separate
verification method Is as defined In
paragraph 6(5)(1).

(b) Integral verification method: the integral
verification method Is as defined in
paragraph 6(S}(II}.

(iii) Procedure for metrological material tests
STEPS:

(1) Set up the instrument In accordance with
paragraph 6(2) (d) and 6(2)(i).

(2) Select a preset value for the fill and set
the load value if dIfferent from the fill, In
accordance with paragraph 6(2}. Record
the indicated preset value.

(3) Run the instrument to produce a number
of fills as specified in paragraph 6(3).

(4) Weigh all the fills by one of the methods
In paragraphs 6(5)(i) or 6(5)(ii).

(5) Calculate the average value of all the fills
In the test and the preset value error
[paragraph 2(3)].

(6) Calculate the deviation of each fill from
the average paragraph (2(2.)].

(7) Repeat stages (2) to (6) for other loads
as specified in paragraph 6(2).

Concerning paragraph 6(7): The result of
weighing the test fill
on the control
Instrument shall be
considered as the
conventional true
value of the test fill.

Concerning Paragraph 6(8): The deviation for
automatic weighing
used to determine
compliance of each
fill with the
maximum per-
mlssibledeviation for
automatic weighing
(paragraph 2(2)]
shall be the
difference between
the conventional true
value of the mass of
the test fill asdefined
in paragraph 6(7)
and the average
value of all the fills in
the test.

Concerning paragraph 6(9): The preset value
error for automatic
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weighing used to
determine com­
pliance with
.paragraph 2(3) shall
be the difference
between the average
value of the
conventional true
value of the mass of
the test fills, as
defined In para 6(7)
and the preset value
for the fills.

(iv)DetermInation of accuracydess [paragraph
S(2)(v)]

(1) For each preset value of the test fill,
determine the preset value error (i.e. the
setting error, se) and the maximum
permissible preset value error for class
X(l), mpse :

1
Then calculate [se/rnpse ] for eachpreset
value of the test fill. 1

(2) For each preset value of the test fill
determine the maximum actual deviation
from the average (md) and the rnaxlrnum
permissibledeviation from the averagefor
classX(1), mpd .

1
Then calculate md/mpd for each preset
value of the test fill. 1.

(3) From (1) determine the maximum value
of [se./mpse L [se/rnpse ] max

1 1
(4) From (2) determine the maximum value

of rnd/rnpd , [md/mpd ] max.
I 1

(5) Determinethe accuraCyclass eosuchthat
(x) > [se/mpse ] max

1
and (x) > [md/mpd J max

I
and (x) = 1 X lOk, 2 X lOk, or 5 X lOk,
the Index k. being a positive or negative
whole number or zero.

SEVENTHSCHEDULE
HEADING-E

DISCONTINUOUS TOTALIZING AUTOMATIC
WEIGHING INSTRUMENtS

(TOTALIZING HOPPER WEIGHERS)
PART I

J. General definItIons
(1) Weighing instrument

A measuring Instrument that serves to
determine the massof a load by using the action of

gravity. According to its method of operation, a
weighing instrument isclassifiedas automaticor non­
automatic•
(2) Automatic weighing instrument

An Instrument that weighs Without the
intervention of an operator and follows a
predetermined prooramme of automatic processes
characteristic of the instrument.
(3) Discontinuous totalizing eutomstic weighing
instrument (totalizing hopper weIgher)

An automatic weighing 'instrument that weighs
.a bulk product by dividing It into discrete loads,
determining the mass of each discrete load in
sequence, summing the weighing results and
delivering the discrete loads to bulk.
(4)Electronic instrument

An instrument equippedwith electronicdevices.
(5) COntrolInstrument

A non-automatic weighing Instrument used to
determine the mass of the product used as the test
load during material tests.
2. Construction

Note: In this PartandPart II, the term "device"
is applied to any part which uses any means to
perform one or more specific functions.
(1)Load receptor

The part of the instrument intended to receive
the load.
(2) Electronic parts

(I) Electronic device
A device comprised of electronic sub­
assemblies and performing a specific
function. An electronic device is usually
manufactured as a separate unit and Is
capable of being Independently tested.

(Ii) Electronic sub-assembly
A part of an electronic device comprised
of electronic components and having a
recognizable function of its own.

(iii) Electronic component
The smallest physical entity that uses
electron or hole conduction in semi­
conductors, gasesor In a vacuum.

(3) Indicating device
The part of the instrument that displays the

value of a weIghing result in units of mass.
(i)Totalization indicating device

The part of the instrument that indicates

----- L__.
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the sum of.consecutive loadsweighed and
discha.rged:to:bulk. .

(a) Princlpaltotalization' indicatlng·devlce
The part.of.the instrumenrthat Indicates
the sum{of all :.the loads \welghed and
discharged..to.bulk.

(b) Partial'totalization. indicating device
The part of the-instrument that indicates
the sum (of a Ilmlteo number of
consec:utlveiloadsc.deliveredto bulk.

(c) supplementary .totallzatlon indicating
device
An indlcatlng;device'With a scale interval
greater than thet of the principal
totalizatIon 'indicating device and
indicating the sum of consecutive loads
weighed over a fairly long period of time.

(ii)Controllndlcatfng device

An indicati'19 device that enables the use of
the instrument as a control instrument to weigh
discrete loads for control purposes.
(4)Ancillary devices

(i) Zero-setting device

The means used to set the weight
indicating device to zero when the load
receptor Is empty.

(a) Non-automatic zero-setting device
A zero-setting device that must be
operated manually.

(b) Semi-automatic zero-setting device
A zero-setting device that operates
automatically following a manual
command.

(c) .Automatlc zero-setting device
A zero-setting device that operates
automatically and without the Intervention
of an operator.

(Ii) Printing device

The means to print the value of each discrete
load weighed in the load receptor, or the sum of
consecutive loads weighed and discharged to bulk
or both.
3. MetrologIcalcharacteristics
(1) Scale-interval

A value expressed in units of mass that is the
difference between

(a) the values corresponding to two

consecutive scale marks for analogue
indication, or

(b) two consecutiveindicatedvaluesfor digital
indication.

(i) Totalization scale Interval (dt)
The scale interval of a prinCipaltotalization
Indicating device.

(II) Control scale interval (d)
The scale interval on a control indicating
device. .

(2) Weighing cycle

The sequence of weighing operations that
includes the following :- .

(I) one delivery of a load to the load receptor,
(II) a single weighing operation,
(III) the discharge to bulk of a single discrete

load.
(3)Automatic weighing range

The range from minimum capacity to maximum
capacity.

(i) Maximum capacity (Max)

The largest discrete load that can be
weighed automatically.

(il) Minimum capacity (Min)

The smallest discrete load that can be
weighed automatically.

(iii) Target load
The preset value of the load in the load
receptor that causes the flow to stop In
each weighing cycle.

(4)MInimum totalized I~d(l:mln)
The value of the smallest bulk load that can be

totalizedwithout exceeding the maximum permissible
error when the automatic operation is comprised of
discrete loads, each within the automatic weighing
range.
3(5) Warm-up time

The time between the moment that power is
applied to an instrument and the moment at which
the instrument is capable of complying with the
requirements.
4. Indications and errors
(1) Methods of indication

(I) Analogue indication
An indication allowing the determination
of an equilibrium position to a fraction of
the scale interval.
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(ii) D;gltallndlcation

An Indication In which the scale marks are
a sequence of aligned figures that do not
permit Interpolation to a fraction of a scale
interval.

(2) Errors

(i) Error (of IndIcation)

The Indication of an instrument minus the
(conventIonal) true value of the mass,

(ii) Intrinsic error'

The error of an instrument under
reference conditions.

(iii) Initla/lntrlnslc error

The Intrinsic error of an instrument as
determined prior to performance tests and
durability evaluations.

(iv) Fault

The difference between the error of
indication and the intrinsic error of a
weighing Instrument.

Notel: Principally, a fault is the result of an
undesired change of data contained in or flowing
through an electronic Instrument.

Note Z : From the definition it follows that in
this heading a "fault" Is a numerical value.

(v) Significant fault

A fault greater than dt.
The following are not considered to be
significant faults, namely :-

(a) faults that result from simultaneous
and mutually independent cause in
the Instrument or in Its checking
facility,

(b) faults that imply the Impossibility of
performing any measurement,

(c) tranSitory faults that are momentary
varIations in the indications which
cannot be interpreted, memorized
or transmitted as a measurement
result, and

(d) faults that are so serious that they
will Inevitably be noticed by those
Interested in the measurement.

(vi) Span stability

The capability of an Instrument to
maintain the difference between the
indication of weight at maximum capacity
and the Indication at zero within spedfled
limits over a period of use.

474 C,07I1 .....121

(vII) Maximum span stability error

A span stability error greater than one half ~
of the absolute value of the maximum
permissible error applicable to the load.

5. Influences and reference conditions
(1) Intluence quantity

A quantity that is not the subject of the
measurement but which influences the value of the
measurand or the indication of the Instrument.

(I) Influence factor

An Influence quantity having a value within
the specifrecl rated operating conditions
of the instrument.

(Ii) Disturbance

An influence quantity having a value that
falls within the limits specified in this
International Recommendation but that
falls outside the rated operating conditions
of the instrument.

(2)Rated operating conditions

Conditions of use which give the ranges of the
infl uence qua ntities for wh Ich the metrolog leaI
characteristics are intended to lie within the specified
maximum permissible errors.
(}) Reference conditions

A set of specified values of Influence factors
fixed to ensure valid inter-comparison of the results
of measurements.
6. Tests
(1)Material test

A test carried out on a complete instrument
~sing the type of material that it is intended to weigh.
(2)Simulation test

A test carried out on a complete instrument or
part of an Instrument in which any part of the
weighing operation is simulated.

(3) Performance test

A test to verify that the equipment under test
(EUT) is capable of accomplishing its intended
functions.

(4) Span stability test

A test to verify that the EUT is capable of
maintaining Its performance characteristics over a
period of use.

PARTIr
1. General
(1)Scope

This specification specifies the requirements and
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test methods for.:discontinuous totalizing,automatic
weighing instruments (totaliiil}g. hopper weIghers),
[hereafter referred.to.as ·~in6truments'.1.

It is intended to .provlde <standardized
requirements and'test procedures to 'evaluate the
metrological andttechnlcal 'characteristics of 'an
Instrument in a unlform'snd!tra<;eable way.
(2) Application

This specification appliestoinstruments flaving
a load receptor In'thefform 'of,a ;hqpper.

This Part does'not'app!ytotheJollowing types
of Instruments :-

(a) "welghll1g~ln.motion" :instr;uments,
(b) instruments .thatlotalize the bulk load by

multlp!ylngthe weight-of apreset constant
load ~y:the number of weighing cycles.

2. HetrologlC2hreq,!lrements
(J)Accuracy c/asses

Instruments.shall be divided into four accuracy
classesas follows :-

0.2, 0.5 1,2
(2) Maximumpermissible errors

(i) Automatic weighing
The maximum permissible errors for' each
accuracyclassshall be the appropriate values
inTable1given below rounded to the nearest
totalization scale interval. Maximum
permissible errors apply to loadsnot lessthan
the minimum totalized load (Lmln)' .

TABLE1 .
Accuracy class Percentage of the mass of

the totalized load
Verification .Inspection

0.2 + 0.10 % . + 0.2 %
0.5 + 0.25 % +0.5%
1 + 0.50 % + 1.0 %
2 + 1.00 % + 2.0%
(ii) Influence quantities

The maximum permissible errors applied
in tests to assess the effect of influence
quantities shall be as specified in Table 2
below;-

TABLE2
MaximulTJpermissible errors Loed (m) expressed

in totalization scale
intervals .

+ 0.5 dt 0< m < 500
+ 1.0dt 500 < m < 2000
+ 1.5 dt 2000 < m < 10000

Digital indications and printed results shall be
corrected for the rounding error, and the error s,hal!
be determined with an accuracy of at least 0.2 dt.
(J)Form of the scale interval

The scale intervals of the indicating and printing
devices shall be in 'the form of 1 x 10k, 2 x 10k , or
5 x 10k , "k" being a positive or negative whole
number or zero.
(4) Totalization scale interval (dt;)

.rhe totalization' scale Interval shall be :
(a) not less than 0.01 % of maximum

capacity; and
(b) hot greater than 0.2 % of maximum

capacity.
(S}Minimum valueof minimum totalized /oad(Lmln)

The minimum totalized load shall not be less
than;

. (a) the value of the load .for which the
maximum permissible error for automatic
weighing on initial verification is equal to
the totalization scale interval (dt); and

(b) the minimum capacity (Min).
Note : It results from the first indent above

that the maximum permissible error on initial
verification (mpe in the following example) for a load
equal to Lmin shall not be less than dt.

Therefore, using table 1, ~mln shall not be less
than:

1000 x dt for class'0.2 Instruments,
400 x dt for class 0.5 instruments,
200 x dt for class 1 Instruments; and
100 x dt for class 2 Instruments.

Example : maximum capacity = 1000 kg
minimum capaclty = 200 kg
totalization scale tnterval « 0.2 kg
(see paragraph 2.4)
accuracy class of lnstrument > 0.5
Emin 400 x 0.2 = 80 kg
But to satisfy the second indent above :
Emin ~ rnin e 200 kg

Therefore, in this example the minimum value
of the minimum totalized load Is 200 kg.

(The values used in this example are not
intended to be typical.)
(6) Agreement between indicating and printing
devices

For the same load, the difference between the

_L .,_:::s: .&
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weIghing results provIded by any two devices having
the same scale Interval shall be as follows :-

(a) zero for dIgital indicating or printing
devIces;

(b) not greater than the absolute value of the
maximum permissible error for automatic
weighIng for analogue devIces. .

(7) Influence Quantities
(i) Static temperature

Instruments shalf comply with the
approprIate metrological and technical
requIrementsat temperatures from - lOoC
to + 4SoC.
For specIal applications, however, the
limits of the temperature range may differ
from the above provided that thIs range
is not less than 30°C and Is specified in
the descriptive markings.
Instruments shall be tested Inaccordance
with the statIc temperatures test in as
specIfied In paragraph 8(3)(1) of AnnexA.

(ii) Mains power supply (AC)
Instruments that are powered by an AC
supply shall comply with the appropriate
metrological and technical requirements
when operated under variations of voltage
from - 15 % to + 10 % of the value
marked on the instrument.
Instruments shall be tested In accordance
with the mains power supply (AC) test as
specifIed In paragraph 8(3)(111)of Annex
A.

(iii) Battery power supply (DC)
Instruments that are powered by a DC
supply shall comply with the appropriate
metrologIcal and technical requirements
in accordance with paragraph 4(3)(viii).
Instruments shall be tested in accordance
with the battery power supply (DC) test
as specified Inparagraph 8(3)(lv) of Annex
A.

3. Technical requirements ,
(1) Suitability for use

Instruments shall be designed to suit the
method of operation and the materials for which they
are intended.
(2) Security of operation

(i) Ace/dental ma/adjustment
Instruments shall be constructed so that

a maladjustment likely to disturb their
metrological performancecannot normally
take place without the effect being easily
detected.

(ii) Purging of load receptor

The design of the load receptor and the
operation of the instrument shall be such
that the weighing resultsare not adversely
affected by any variation in the quantity
of the load remaJnlngIn the load receptor
after discharge during a weighing cycle.

(HI) AutomatiC weighing conditions

An automatic operation shall be
Interrupted, printing shall be prevented
or marked and a warning signal shall be
given in the following cases :-
(a) if the maximum capacity (Max) has

been exceeded by more than 9 d;
and.

(b) if the value of the load to bevveighed
and discharged to bulk is less than
minimum capacity (Min)/ unless
processed as the last discrete load
of the transaction.

(Iv) OperationaliJdjustments
Itshall not be possible to makeoperatIng
adjustments nor to reset the indicatIng
devices during an automatic weighing
operation, with the exception of the
possibility to interrupt the weighing cycle
during testing as described in paragraph
6.3.1.

(v) Dust extraction
The operation of a dust extractor shall not
affect the result of the measurement.

(vi) Zero-setting device
Instruments that do not tare-weigh after
each discharge shalf be provided .wlth a
zero-setting device. .
An Interlock shall be provided to stop an
automatic operation If the zero indication
varies by:
(a) ldt on instruments with an

automatic zero-setting device; or
(b) O.5dt on Instruments with a semi­

automatiC or non-automatic zero­
setting device..
A zero-setting device shall be
capable of settIng zero to ± 0.25 of
the smallest scale interval of all the

-_---- - --- --- ----_.._~-- -----------------
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'Indlcating devices of the instrument
.and have.a ral1geof,aQJustmentnot
"exceeding 4% of maximum capacity.

(vii) Fraudulent use

Instruments shall:not havecharacteristics
likely·to·fadlltate theirJraudulent use.

(3) Instruments wlth.control indicating devices

For an instrument 'with .a control indicating
devlce, the load 'receptor shall have the facility to
support a quantlty~of;standardweights Inaccordance
with Table 3 glvenibelow::-

JABI'£'2
Maximum capacity (Max) Minimum quantity of

standtlrd weIghts
Max~ 5 t

5 t < Max ~ 2S't
25 t < Ma x ,~:50 t
SO t < Max

Max
5 t
20 % Max

10 t

(4) Totalization indicating and printing devices
Instruments.snallindude a principal totalization

Indicating device and may include a supplementary
totalization indlcatlng device, partial totalization
indicating devices, and printing devices.

On an instrument equipped with a printing
device, the following shall apply :-

(a) It shall not be possible to reset the
principal totalization indicating device to
zero unless the printing device
automatically prints the last total indicated
before resetting to zero.

(b) Anautomatic printout of the last total shall
be generated if the automatic operation
is Interrupted and operating adjustments
can be made•.
(i)Quality of indication

A totalization Indicating and printing
device shall allow reliable, simple
and unambiguous reading of the
results by simple juxtaposition and
shall bear the name or symbol of
the appropriate unit of mass.

(ii) Scale interval
Except for a supplementary
totalization indicating device, the
scale Intervals of all totalization
Indicating devices shall be the same.

(Iii) Supplementary totalization
Indicating devices
The scale interval of a

supplementary totalization indicating
device shall be at least equal to ten
times the totalization scale interval
indicated In the descriptive
markings.

(iv) Combined indicating devices

Two or more types of indicating
devices may be combined so that
the indication required can be
displayed on demand provided that
it is clearly IdentIfied.

(5) Ancillary devices

Ancillary devices shall not affect the indicated
totallzation(s) representing a bulk load Jor a
transaction.
(6) Sealing

Components that are not intended to be
adjusted or removed by the user shall either be fitted
with a sealingdevice or be endosed.When enclosed,
it shall be possible to seal the enclosure.
(7) Descriptive markings

Instruments shall bear the followingmarkings:­
(I) Marking shown in full

o identification mark of the
manufacturer

o identification mark of the importer
(if applicable)

, serial number and type designation
of the instrument

o nature of product
o control scale interval
(if applicable) ....9 or kgor t

o Electrical supply voltage V

o Electrical supply frequency Hz
o Workingfluid pressure(if applicable)

kPaor bar
o Operational speed Max and min

(il) Markings
o pattern approval sign in accordance
with national requirements

• accuracy class 0.2, 0.5, 1 or 2
o maximum capacity

Max := ... 9 or kg or t
o minimum capacity

Min := ... g or kg or t
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• minimum totalized load
.mln = ... g or kg or t

• totalization scale interval
dt = ., 9 or kg or t

• Output per hour at maximum
operating speed

• Model approval mark
(iii) Presentation of descriptive markings

Descriptivemarkings shall be Indelibleand
of a size, shape and clarity that permit
legIbility under rated operating conditions.
MarkIngs shall be grouped together in a
clearly visIble place on the Instrument,
either on a descriptive plate fixed near
the IndIcating device or on the Indicating
device Itself.
It shall be possible to seal the plate
bearing the markings, unless the plate
cannot be removed without being
destroyed.

(8) Verification marks
(i) Position

Instruments shall have a place for the
application of verification marks. The
following applies for this place:
(a) the part on which the marks are

located cannot be removed from the
Instrument without damaging the
marks;

(b) the place shall permit the easy
application of the marks without
changing the metrological qualities
of the Instrument; and

(c) the marks shall be visible without
requiring that the instrument or its
protective covers be moved when it
Is In service.

(il) MountIng
Instruments required to bear verification
marks shall have a verificatIon mark
support located as specified above, which
shall ensure the conservation of the marks
as follows :-
(a) When the mark is made with a

stamp, the support may consist of a
strIp of lead or any other material
with similar qualities inserted into a
plate fixed to the instrument or in a
cavity bored into the instrument;

(b) When the mark consists of an
adhesive transfer, a space shall be
provided for this purpose.

4. Requirementsfor electronic Instruments
Electronic instruments shall comply with the

following requirements, in addition to the applicable
requirements of ail other clauses.
(J) General requirements

(I) Rated operating condItions
Electronic instruments shall be designed
and manufactured so that they do not
exceed the maximum permissible errors
under rated operating conditions.

(ii) Disturbances
Electronic instruments shall be designed
and manufactured so that when they are
exposed to disturbances, either-
(a) significant faults do not occur: or
(b) significant faults are detected and

acted upon.
Note: A fault equal to or less than the value

specified in paragraph 4(2)(v) of Part I
(1dt) is allowed Irrespective of the value
of the error of indicatIon.

(iii) Durability
The requirements In paragraphs 4(1)(0
and 4(1)(ii) shall be met durably In
accordance with the Intended use of the
Instrument.

(iv) Evaluation for compliance
A pattern of an electronic instrument Is
presumed to comply wit~ the
requirements in 4(1)(1), 4(1)(ii) and
4(1)(iii) if it passes the examination and
tests specified in Annex A.

(2) Application of requirements for disturbances
(I) The requirements In paragraph 4(1)(11)

may be applied separately to :
(a) each individual cause of significant

fault, and/or
(b) each part of the electronic

instrument.
(ii) The choice as to whether to apply

paragraphs 4(1)(U)(a) or (b) is left to the
manufacturer.

(3) Functional requirements
(I) Acting upon a significant fault

When a significant fault has been
detected, a visual or audible indication

-- -._- --~- ------
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shall be provided and shall.continue until
the user' takes action .or :the fault
disappears,
Means .shell be [provided to .reteln aoy
totalized-load infonnationicontalned inthe
instrumentwhen a'significant,fault occurs.

(ii) Switch-on,procedure
Upon swltch-on .(inthe·case of electronic
instruments pennanentlyconnected to the
mains.atswltCh-on'of indication), a special
procedure .shall :be 'performed that
indicates 'all the relevant signs of the
indicator :in ;their .active and non-active
states for a suffiCient time to be easily
observed by the operator.

(iii) InRuenceQuantities
An~lec:tro.nJcinstrument shall comply with
the requirements paragraph 2{7) and in
addition ,it shall maintain its metrological
and technical characteristics at a relative
humidity of 85% at the upper limit of the
temperature range of the instrument. .

(iv) Disturbances
When an electronic instrument is
subjected to the disturbances specified in
AnnexA, elther of the following shallapply:
(a) the difference between the weight

indicationdue to the disturbanceand
the Indicationwithout the disturbance
(lntrlnsic error) shall not exceed the
value specified in paragraph
4(2)(v) of part 1(1 dt)

(b) the Instrument shall detect and act
upon a Significant fault.

(v) Warm-up time
During the warm-up time of an electronic
instrument, there shall be no indication
or transmission of the weighing result and
automatic operation shall be Inhibited.

(vi) Interface
An instrument may be equipped with an
interface 'permitting the coupling of the
instrument to external equipment. When
an Interface Is used, the instrument shall
continue to function correctly and its
metrological functions shall not be
influenced.

(vii) Mainspower supply (AC)
An Instrument that operates from the
mainsshall, in the event of a power failure,

retain the metrological information
contained in the Instrument at the time
of failure for at least 24 hours. A switch­
over to an emergency power supply shall
not cause a significant fault.

(viii) Battery power supply (DC)
An instrument that operates from a
battery power supply shall, whenever the
voltage drops below the manufacturer's
specifiedvalue, either continue to function
correctly or automatically be put out of
service.

(4) Examination and tests
The examination and testing of an electronic

weighing Instrument is intended to verify compliance
with the applicable requirements of these
specifications and especially with the requirements
in paragraph 4,

(i) Examination
An electronic weighing instrument shall
be examined to obtain a generaiappraisal
of the design and construction.

(II) Performance tests
An electronic weighing instrument or
electronic device, asappropriate, shall be
tested as specified in Annex A to
determine its correct functioning.
Tests are to be conducted on the whole
Instrument except when either the size
or c~nfiguration or both of the instrument
does not lend itself to testing asa unit. In
such cases, the separate electronic
devices shall be subjected to testing. It Is
not intended that electronic devices be
further dismantied for separate testing of
components. In addition, an examination
shall be carried out on the fully operatlonai
weighing instrument or, if necessary,on
the electronic devices in a simulated set­
up that sufficiently represents the
weighing instrument. The equipment shall
continue to function correctly as specified
in Annex A. -

(iii) Span stability tests
The instrument shall be subjected to span
stability tests at various intervals, I.e.
before, during and after being subjected
to performance tests,
When the instrument is subjected to span
stability test specmed in paragraph 9 of
Annex A-
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(a) the maximum a!!owable variation in
the errors of indication shall not
exceed haIf the absolute va lueof the
maximum permissibleerror spedfted
In paragraph 2(2)(11),Table 2 for the
test load applied on any of the n
measurements;

(b) where the differences of the results
Indicate a trend more than half the
allowable variation specified above,
the test shall be continued until the
trend comes to rest or reversesitselt
or until the error exceeds the
maximum allowable variation.

$, Metr%glCIII controls
(1)Pattem evaluation
(i) Documentation

The application for pattern evaluationshall
include documentation comprising :
(a) metrological characteristics of the

Instrument;
(b) a standard set of specflcetlons for

the Instrument;
(c) a functional description of the

components and devices;
(d) drawings, diagrams and general

software information (If applicable),
explaining the construction and
operation;

(e) any· document or other evidence
demonstrating that the design and
construction of the instrument
complies with the requirements of
these specifications.

(ii) General requirements
Pattern evaluation shall be carried out on
at least one end normally, not more than
three instruments that represent the
definitive pattern. At least one of the
instruments shall be completely installed
at a typical site and at least one of the
instruments or the major component of
an instrument shall besubmitted in a form
suitable for simulation testing in a
laboratory. The evaluation shall consist of
the tests specified in paragraph S(l)(iii).

(iii) Pattern evaluation tests
(a) Instruments shall comply with :
• The metrological requirements in
paragraph 2,· particularly with
reference to maximum permissible

errors, when the instrument Is
operated in accordance with the
manufacturer's specifications for
range and product(s);

• The technical requirements In
paragraph 3 including. the
requirement 'or securityof operation
in paragraph 3(2). Additionally
electronic Instruments shall comply
with the requirements in paragraph
4.

(b) The appropriate metrological
authority :

• shall conduct the tests in a manner
that prevents unnecessary
commitment of resources;

• shall permit, when the same
instrument Is involved; the result of
these tests to be assessedfor initial
verification; is advised to accept,
with the consent of the applicant,
test data obtained from other
metrological authorities without
repeating the tests;

• shall ensure that 8n instrument that
can beoperated asa non-automatiC
weighing instrument meets the
relevant requirements for class III
or class IV of non-automatic
weighing instruments.

(c) Material tests
Instruments snail be subjected to In­
situ material tests in accordancewith
either the separate verification
method as specified in paragraph
6(2)(ii) of Annex A or the integral
verification method as specified In
paragraph 6(2)(1iJ)of Annex A
Where the material test isconducted
usingthe integral control instrument
the integral verification method
weighing test in paragraph
6(2)(iii)(a) of Annex A shall be
performed.
In-situ material tests shallbe carried
out as follows :

• in accordance with the descriptive
markings;

• under the rated operating conditions
for the instrument;

• not less than three material tests
shall be conducted, one at minimum

___ . J_ .. ------------
----------------------------------------
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:,~padty, one at maximum capacity
.and one at.doseto the 'minimum
totalized load :(Smil1)i

• eachtest shall be conducted at the
.maximum .rate of ,weighing cycles
perhour:

, • wlth:a test load.representative of the
rrangeand type ofproducts for which
the Instrument is 'likely to be used
.or 'a product 'for which the
ilnstrument is specified to be used;

•. wlth a quantity of material not less
than the 'minimum totalized load,
.(Smln) marked on the Instrument;

• when the quantity of material equal
to the minimum totalized load
(Smin) can be totalized in less than
five weighing cycles, the following
additional material tests shall be
conducted, five cycles each at
maximum capacity (Max) and five
cycles at minimum capacity (Min);

• equipment near the automatic
weighing instrument, Including
conveyors, dust collection systems
etc. that are in use when the
instrument is in normal operation,
shall be in use;

• if the Instrument can divert weighed
material through alternative
discharge facilities, the test program
shall be performed for each
alternative unless It ca n be'
established that the weigh hopper
is not affected for example by
different air flow.

When a load receptor cannot be loaded
with sufficient standard weights to verify
and determine the rounding error of the
control Instrument indicating device or
partial indicating device, then the
instrument shall be subjected to material
tests by the separate verification method.
Forthis method an appropriately designed
control Instrument shall be available so
that the material tests can be effectively
and effICiently conducted.
The error for automatic weighing shall be

, the difference between the conventional
true value of the mass of the test load as
defined In paragraph 6(2)(1i) or 6(3){iil)
as appropriate and the indicated weight
observed and recorded as defined in

paragraph 6(2)(1) or 6(3)(ii) as
appropriate.
The maximum permissible error for
automatic weighing shall be as specified
in paragraph 2(2)(i) Table 1 for initial
verification and as appropriate for the
class of instrument.

(ill) Simulation tests
Influence quantities shall be applied
during simulation tests in a manner that
will reveal an alteration of the weighing
result for any weighing process to which
the instrument could ,be applied, In
accordance with :

• paragraph 2(7) for all instruments;

• paragraph 4 for electronic
instruments.

When conducti ng such tests on a load cell
or on an electronic device equipped with
an analogue component, the maximum
permissible error for the device under test
shall be 0.7 times the appropriate value
specified in Table 2.

Note: Sincethe requirements of this paragraph
apply only to the instrument submitted for pattern
evaluation and not to those subsequently submitted
for verification, the means used to determine the
appropriate maximum permissible error or maximum
allowablevariation hasbeen exceededwill be decided
and mutually agreed upon between the Metrological
Authority and the applicant. Following are examples
of these means :

(a) an adaptation of the totalization
indicating device to give greater
resolution than that of the
totalization scale Interval;

(b) the use of change point weights;
(c) any other means mutually agreed

upon.

(lv) Provision of means for testing
For the purposes of testing, the applicant
may be required to furnish the
Metrological Authority with the material,
handling equipment, qualified personnel,
and a control instrument.

(v) Placeof testing
Instruments submitted for pattern
approval may be submitted at the
following places:
(a) the premises of the Metrological

Authority to which the application
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has been submitted;
(b) any other suitable place mutually

agreed upon by the Metrological
Authority and the applicant.

(2) Tests to be carried outduring verlfiC4tlon and re­
verification

(i) Tests
Instruments shall comply with the
requirements in paragraph 2 [except
paragraph 2(7)J and paragraph 3 for any
product(s} for which they are intendedand
when operated under normal conditions
of use.
Tests shall be carried out insitu, in a
normal Installation. The instrument shall
be installed so that an automatic weighing
operation will be virtually the same for
testing as It Is for a transaction.
(a) Non-automatic weighing instru­

ments
When an instrument can be
operated as a non-automatic
weighing instrument, it shall meet
the relevant requirements for class
III or class IV of non-automatic
weighing instruments.

(b) Material tests
Instruments shall be subjectedto in­
situ material tests in accordancewith
either the separate verification
method as specified In paragraph
6(2)(11)of Annex A or the integral
verification method as spedfled in
paragraph 6(2)(ili) of Annex A.

Wherethe material test isconductedusing
the Integralcontrol instrument the integral
verification method weighing test in
paragraph 6(2)(iii)(a) of AnnexA shall be
performed.
Insltu material tests shall be carried out
as follows :-

• In accordance with the descriptive
markings;

• under the rated operating conditions
for the Instrument;

- not less than three material tests
shall be conducted, one at minimum
capacity, one at maximum capacity
and one at close to the minimum
totalized load (emln):

• each test shall be conducted at the

474 46J1'~J~,,?

maximum rate of weighing cycles
per hour; .

- with a test load of products or
products for which the instrument
is intended;

- with a quantity of material not less
than the minimum totalized load
(-min) marked on the instrument;

- when the quantity of material equal
to the minimum totalized load
(emln) can be totalized in lessthan
five weighing cycles, the following
additional material tests shall be
conducted, five cycles each at
maximum capacity (Max) and five
cycles at minimum capacity (Min);

• equipment near the automatic
weighing Instrument, including
conveyors, dust collection systems
etc. that are In use when the
instrument Is in normal operation,
shall be in use;

- if the instrument candivert weighed
material through alternative
discharge faCilities,the test program
shall be performed for each
alternative unless it can be
established that the weigh hopper
is not affected for example by
different air flow. Testing for the full
range of products only needs to be
done for one discharge facility.

When a load receptor cannot be loaded
with sufficient standard weights to verify
and determine the rounding error of the
control instrument Indicating device or
partial indicating device, then the
Instrument shall be subjected to material
tests by the separate verification method.
Forthis method an appropriatelydesigned
control instrument shall be available so
that the material tests can be effectively
and efficiently conducted.
The error for automatic weighing shall be
the difference between the conventional
true value of the mass of the test load as
defined in paragraph 6(2)(11) or paragraph
6(3)(iii), as appropriate and the indicated
weight observed and recordedasdefined
In paragraph 6(2)(1) or paragraph6(3)(11)1
as appropriate.
The maximum permissible error for
automatic weighing shall be as specified

___L _
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in parllgraph" 2(2)0) Table 1 .for iJnitlal
verification as appropriate'fonthe Classof
instrument.

(Ii) Provislon,ot meansfor:testing

For the~purposesof.testing, ~the:ap'plicant
shall be .requtred 'to .furmsh with the
materla.I,!handling equipment, qualified
personnel.rand 'a-control instrument.

(3) Teststo.~~carrled:outduringinspection
Inspection 'shalilbe .carried out:in accordance

with the same provisions as in jparagraph 5(2) for
verification, with the exception that the inspection
maximum permissible .errors shall 'be applied.
6. Testmethods

(1) ControUnstr:ument and test standards
The control instrument and standard
weights ursed for tests shall ensure the
checkln_gof the test load to an error not
greater than :
(a) one-third of the maximum

pe,r.mlssible error for automatic
welghlng when the control
Instrument or the device used for
control purposes Is verified
immediately prior to the material
test, or

(b) one-fifth of the maximum
permissible error for automatic
weighing in all other cases.
/Vote: When using the integral
verification .method, a sub-division
of the test load is unavoidable and
thlsmay also be true when using
·the separate verification method.
When calculating the conventional
true value of the mass of the test
load, It Is necessary to consider the
Increased uncertainty due to sub­
dividing the test load.

(2)Separate verification method ,
With this method, an instrument other than the

Instrument being verified is used to determine the
conventiona' true value of the ~ass of the test load.

. (i) Indicated weight
A test load shall be weighed as an
autornatk bulk to bulk weighing operation
and the Indicated weight value on the
principal totalization indicating deviceshall
be observed and recorded.

(ii) Mass of the test load
The test load shallbe weighed on a control

instrument and the result shall be
considered as the conventional true value
of the mass of the test load.

(3) Integral verification method
With this method, the instrument being verified

is used to determine the conventional true value of
the mass of the test load.

The Integral verification method shall be
conducted by using either of the following:

o a partial totalization indicating
device with standard weights to
assess the rounding error; or

o an appropriately designed control
indicating device.

(I) Interruption of lIutomatic operation
An automatic weighing operation of a test
load shall be initiated following the same
procedure, as for weighing bulk to bulk.
However,the automatic operation shall be
interrupted twice during each weighing
cycle necessary to weigh and discharge a
sub-division of the test load.
An automatic operation shall not be
Interrupted during consecutive weighing
cydes if the instrument is installed as an
air-enclosed system.

(i)(a)Pre-discharge (gross) interrupt
After the load receptor has been loaded
and the instrument has automatically
processed a gross weight, the automatic
operation shall be Interrupted. When the
load receptor has stabilized, the gross
weight indicated or determined by
balancing with standard weights shall be
recorded and the Instrument switched
back to automatic operation.

(b) Post-discharge (tare) Interrupt
After the load has been discharged and
the instrument has automatically
processed a tare weight, the automatic
operation shall be interrupted. When the
discharged load receptor has stabilized,
the tare weight indicated or determined
by balancing with standard weights shall
be recorded and the Instrument switched
back to automatic operation .

(ii) Indicated weight
The prlnclpal totalization indicating device
shall be used in obtaining the indicated
weight of the test load.

(iii) Mass of the test load
For each discharge, the tare weight value
subtracted from the gross weight value is

",~_ "_ ,_'. _~ _•.• _ L~ .•._. __ .... 'h .......__ ......"". __ ........T,..=;:::;~=:t::.._::r.••"",==-:-,...,.--~,.,....".""u.....,.,.. ''''''j=.f~''''''''''''''''''''''''' -.---..----.....--==='
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the net weight of the material dIscharged.
A summation of the net welght values of
all the discharges in the test load shall be
the conventional true value of the mass
of the test load.

~NNEXUREA
TESTING PROCEDURES FOR

DISCONl"I~UOUS TOTALIZING.
AUTOMATICWEIGHING INSTRUMENTS

(Mandatory)
Meaningof symbols:

I = Indication
L= Load

L\ L= Addltlonal.load to next changeover point
p= I + O.5d -..:\L= Indication prior to rounding
E= P - L = error
Eo= Error calculated at zero
Ec= Corrected error
mpe« Maximum permissible error
EUT= Equipment under test

s. Documentation[Paragraph5(1)(I)J
Review the documentation that is submitted,

Including necessary photographs, drawings,
diagrams, general software information, relevant
technical and functional description of main
components, devices etc. to determine if it is
adequate and correct; Consider the operational
manual.
2. Comparing construction with docu-,
mentation [P"ragraph5(l}(i)]

Examine the various devices of the instrument
to ensure compliance with the documentation.
3. Initial examination

(J) Metrological characteristics

Note metrological characteristics
according to the test report format.

(2) Descriptive markings (Paragraph 3(1)J
Checkthe descriptive markings according
to the checklist given in the test report
format. .

(3) SealIngand verification marks [Paragraph
3(6) and Paragraph 3(8)]
Check the arrangements for sealing and
verification. marks according to the
checklist given in the test report format.

4. General
(1) General requirements for electronic

instruments under test (EUT)

(i) Power suppfy

. Energize the EUT.for a time period equal
to or greater than the warm-up time .
specified by the manufacturer and
maintain it energized for the duration of
the test. .

(U) Zero-setting,
Adjust the EUT as closely as practicable
to zero prior to each test, and do not
re.!djust it at any .tlme during the test,
except to reset It if a significant fault has
been indicated.

(Iii) Temperature

The tests shall be performed at a steady
ambient temperature, usually normal
room temperature unless otherwise
specified.

The temperature Is deemed to be steady
when the difference between the extreme
temperatures noted during the test does
not exceed one-fifth of the temperature
range of the instrument without being
greater than 5°C and the rate of change
does not exceed SoCper hour.

The handllnqof the Instrument shall be
such that no condensation of water occurs
on the instrument.

(2) Control instrument and test standards [Paragraph
6(1)J

(i) Control instruments

A control instrument meeting the
requirements of clause Paragraph 6(1)
shalt be used for conduct of material tests.
Where necessary, standard weights may
be used to assess the rounding error.

(ii) Use of standard weights to assess·
rounding error

For Instruments with digital indication
having scale interval d, changeover points
may be used to interpolate between scale
Intervals i.e. to determine the indication
of the instrument, prior to rounding, as
follows.

At a certain load, L, the indicated value,
II is noted, AddItional weights of for
example 0.1 d are successivelyadded until
the indication of the instrument is
increased unambiguously by one scale
Interval (I + d). The additional load L\ L
added to the load receptor gives the

.. __ .' -_- - ------- - - ~-- - _-- -_1. _
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indication; p,.priorto rounding:byusingthe
following formula ;-
P = I,+O;S:d - ~L
The error::prior.torroundlnq Is :
E ::; P -' L
thus E = (I·+.O;·Sd-.1 L) - L
The corrected error .prior to rounding is :
Ec=E-~o
Where ~o'ls the error calculated at zero.

Example: an Instr.umentwith a scaleinterval, d, .
of 1 kg istoadedlwlth .100 'kg and thereby indicates
100 kg. After adding .suecesstve weights of 0,1 kg,
the Indication changes from 100 kg to 101 kg at an
additional load of ;0:3 :kg. Inserted In the above
formula these observations give :

P ::; (100 + O:S - 0,3) kg = 100.2 kg
Thus the true Indication prior to rounding is

100,2 kg, arid the-error Is :
E :::;(100.2 -100) kg =0.2
If the error prior to rounding as calculatedabove

was Eo =+0.4 kg, the corrected error Is :
Ec '7' 0.2 kg ;{ +0.4 kg) = 0,2 kg

5. Testprogram
(1) Pattern evaluation [Paragraph S(1)}
All tests In sections Paragraph 6 to Paragraph

9 of this Annex shall normally be applied for pattern
evaluation,

Paragraph6(1) of this Annex may be omitted if
the integral instrument Isnot to be usedasthe control
indicating device for material testing.

Tests in Paragraph 7(1), Paragraph 8(3)(ii),
Paragraph 8(3)(iII} (AC supply), Paragraph 8(3)(iv)
(DC supply) and Paragraph 8(4)(i) to Paragraph
8(4)(iv) of this Annex apply only for instruments that
have an electrical power supply,

(2) Initial verification [Paragraph 5(2)}
Only paragraph6 of this Annexure 'Metrological

performance tests' Is normally required for initial
verification tests,
6. MetrologIcal performance test»

Metrological performance tests shall be applied
to the complete Instrument under normal operating
conditions, exceptwhen the sizeand/or configuration
of the instrument does not lend itself to testing as a
unit. In such cases, the separate electronic devices
shall be subjected to testing.
(1) Zero-setting device [Paragraph 3(2)(vi)]

(i) General
Zero-setting may be by more than one
mode, tor example:

(a) Non-automatlc or semi-automatic zero;

(b) Automatic zero at switch-on;
(c) Automatic zero at start of automatic

operation;
(d) Automatic zero as part of weighing cycle.
It is normally only necessary to test the range

and accuracy of zero-setting In one mode, If zero is
set as part of the automatic weighing cycle then this
mode shall be tested, To test automatic zero it is
necessaryto allow the instrument to operate through
the appropriate part of the automatic cycleand then
to halt the instrument before testing.

(Ii) Range of zero-settIng
Non-automatic and semi-automatic zero­
setting

Positive range
With' the load receptor empty, set the

instrument to zero. Place a test load on the load
receptor and use the zero-setting device. Continue
to increment the. test load until the device fails to re­
zero. The maximum load that can be re-zeroed Is
the positive portion of the zero-setting range,
Negative range

Steps:
(a) Remove any load from the load

receptor and set the instrument to
zero. Then,' if possible remove non­
essential components of the load
receptor, such that the instrument

I cannot be re-zeroed by use of the
zero setting device, (If this is not
possible then any mass that can be
removed without disabling the zero
function may be considered as tlie
negative portion of the zero-setting
range).

(b) Add weights to the load receptor
until the instrument indicates zero
again.

(c) Then remove weights and, after
each weight Is removed, use the
zero-setting device. The maximum
load that can be removed while the
instrument can still be re-zeroed by
the zero-setting device, is the
negative portion of the zero-setting
range.

(d) Alternatively, and if it is not possible
to test the negative range of zero­
setting by removing parts of the
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mstrernent, then the instrument may
be temporarily recallbrated with a
test load applied before proceeding
to step (c) above. (The test load
applied for the temporary
recalibration should be greater than
the permissiblenegativezero-setting
range which can be calculated from
the result of the positive range test.

(e) If It Is not possible to test the
ne9atlve zero-setting range by these
methods then only the positive part
of the zero-setting range need be
considered.

(ii) Reassembleor recalibrate the instrument .
for normal use after the above tests
The zero-setting range is the sum of the
positive and negative portions.

(iii) Accuracy of zero-setting
(a) Set the instrument to zero.
(b) Add weights to the load receptor to

determine the additional load at
which the indication changes from
zeroto one scaleinterval abovezero.

(c) Calculatethe error at zero according
to the description in Paragraph4(2)
of this Annex.

(2) Material tests [Paragraph S(1)(iii)(b) and
ParagraphS(2)(i)(bJ]

(i) Material test requirements
Material tests shall be conducted with the
material, test load, requlrements and
methods in :
(a) Paragraph S{l)(iii)(b) for pattern

examlnation;
(b) Paragraph 5(2)(i)(b) for initial

verification and in-service
inspection;

(c) Paragraph6(2)(ii) or 6(2}(liI) of this
Annex (using one of the methods
therein).

(ii) Separate verification method
For this method a separate control
instrument Is used to weigh the material
either before or after it is weighed on the
discontinuous totalizing automatic
weighting Instrument.

(iii) Integral verification method
For this method the integral control
instrument Is used for static weighting of

Lf7Lt ~ (}1l-/24

material test loads by use of a special
facility to interrupt operation during the
automatic process:
(a) Integral verification method

weighing test
The weighing performance may be
determined as follows, prior to the
material tests, when the integral
verification method is to be usedfor
determining the errors in material
testing.
Apply test loads from zero upto and
including Max, and similarly remove
the test loads back to zero. When
determining the Initial intrinsic error,
at least 10 different test loadsshall
be selected, and for other weighing
tests at least 5 shallbe selected.The
test loadsselected shall includeMax
and Min so that the errors may be
determined for the nominal hopper
loads that will be used in the
material tests.
Determinethe error at eachtest load
using the procedure in Paragraph
4(2)(iO of this Annex if necessaryto
obtain the accuracy requirements of
Paragraph 4(2)(1) of this Annex.
Itshould be noted that when loading
or unloading weights the load shall
be progressively increased or
decreased.
Errorsof indication shall be recorded
and taken Into account when
determining the errors in rnatertat
testing.

(b) Substitution material
Apply test loads from zero up to and
including the maximum portion of
standard weights.
Determine the error [Paragraph~(2)
of this Annex] and then remove the
weights so that the no-load
indication is reached.
Substitute the prevIousweights with
substitution material until the same
changeover pOint as used for the
determination of the error is
reached. Repeat the above
procedure until Max of the
instrument is reached.
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Unload In'reverse order to zero, i.e.
unload the weights and determine
the changeover point. load the
weights back on and remove the
substitution material until the same
changeoverpoint is reached.Repeat
this procedure until no-load
Indication is.reached.
Similar .equivalent procedures may
be.applled,

(c) Method
(c-I) Automatic.gross weighing

Automatic .operation Is Interrupted
after the filling of the weigh hopper
and completion of the automatic
gross weighing but before discharge
of the hopper. Thus the hopper
remains loaded. .

(c-2) Static gross indication
Then, all surrounding equipments
such as dust extractors shall be
stopped.When the systemhascome
to a complete rest such that the
conditions are identical to those for
non-automatic testing, the static
control weighing indication shall be
obtained.
If necessary,standard weights may
beused to interpolate between scale
Intervals. The static control
Indication shall be corrected for the
errors determine in Paragraph
6(2)(II1)(a) of this Annex (for
Increasing loads)

(c-3) All surrounding equipment is started
up again.

(c-4) Automatic tare weighing
Automatic operation Is Interrupted
after the discharge of the weigh
hopper and completion of the
automatic tare weighing but before
the hopper is loaded again.

(c-5) Static tare indication
Repeat stage (2) with an empty
hopper.The static indication shall be
corrected for the errors determined
In Paragraph 6(2)(III)(a) of this
Annex (for decreasing loads).

(c-6) The complete system Is started up
again and stages(1) through (5) are
. repeated.

(c-z) The net weight of the material
delivered at eachcycle isdetermined
by subtracting the corrected
indication obtained at (5) from the
corrected indication obtained at (2).

(c-s) The conventional true value of the
mass of the total test load Is
determined by summation of the net
weights obtained at each cycle.

If the instrument Is installed in an air­
enclosed system, the moving mass of
material causes air turbulence that can
affect the weighing results.Toensure that
such an instrument Is tested in normal
conditions of use, the automatic operation .
shall not be interrupted during consecutive
weighing cycles.In this caseit is necessary
for the automatic weighingmadeat stages
(2) and (4) to be displayed or recorded
so that a separate total may be derived
for the automatic weighing which hasalso
been carried out under static conditions.

(Iv) Material test procedure (Paragraph
5(1)(iii)(a) and Paragr8ph5(2)(i)(b)]
The test procedure shall be as follows :-
(a) Start up the automatic weighing

system, including the surrounding
equipment which Is normally in use
when the Instrument is itself in use.

(b) Run the system for five weigh cycles
(or more if necessary) to ensure
normal working conditions.

(c) Halt the automatic weighing system
and record the indicationof totalized
weight.

(d) Run the weighing system for a
number of weighing cycles as
specified for each test in Paragraph
6(2)(i) of this Annex, ensuring that
the processed material can be
weighed on the control instrument
(integral or separate) in accordance
with one of the alternative methods
of Paragraph 6(2)(H) of this Annex
or 6(2)(iii) of this Annex.

(e) Halt the weighing system, and
record the final Indicationof totalized
weight.

(f) Determine the Indicated totalized
weight for the test from the
difference between the indication at
start (3) and finish (5) .
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(9) Repeat the above procedure for
further tests as specified in
Paragraph 6(2)(i)(d) of this Annex.

(h) Determine the material test error
from the difference between the
indicated totalized weight as
determined in (6) and the total
weight of material determined using
the control instrument as in (4).

(v) Calculation of material test error
[Paragraph 5(1)(III)(a) and Paragraph
5(2)(I)(b)]
When calculating the error It is necessary
to consider the scale interval of the control
indicating device and the number of sub­
divisions of the test load.
Separate verification method [Paragraph
6(2)J
The weight value(s) on the separate
control Instrument is noted.

Integral verification method [Paragraph 6(3)]
A The weight values obtained under static

conditions on the control indicating device
or those valuesobtained by balancingwith

. standard weights are noted and totalized.
For each weighing cycle, the net value is
the difference between the values
obtained In stages (2) and (5) in
Paragraph 6(2)(iii)(c).

B The weight values obtained automatically
on the principal totalization indicating
device are noted and totalized. For each
weighing cycle, the net value is the
difference between the values obtained
in (1) and (4) in Paragraph 6(2){III)(C).

For each method, the difference. between the
values obtained from the totalization indication and
'from the separate control instrument or between
procedures A and B In the integral verification
method, represents the automatic weighing error.
This is the value that shall be used for comparison
with the appropriate maximum permissible error for
automatic weighing in Paragraph 2(2)(1).
7. Additionalfunctionality

(1) Warm-up tIme test [Paragraph 4(3)(v)]
(i) Disconnectthe instrument from the supply

for a period of at least 8 hours prior to
the test.

(ii) Reconnect the instrument and switch on
while observing the control indicating
.device (If present) and the totalization
indlcat~r(s). Verify that it Is not possible
to Initiate automatic weighing or printout

until all indicators have stabilized, or until
.. completion of the warm-up time if this Is

specified by the manufacturer.

(iii) As soon as the indication of the control
indicating device (If present) has
stabilized, set the Instrument to zero and
determine .the error of zero setting
according to Paragraph 6( 1)(iii) of this
Annex.

(iv) Apply a load close to Max. Determine the
error by the method in Paragraph4(2) of
this Annex.

(v) Repeat stages (3) and (4) after 5, 15and
. 30 minutes:

(2) Agreement between indiCating and printing
devices [Paragraph 2(6)]

During the course of the tests verify that for
the same load, the difference between any two
indicating devices having the same scale interval is
as follows :-

• Zero for digital indicating or printing devices;

• Not greater than the maximum permissible
error for analogue devices.

.(3)Automatic mode interlocks [Paragraph 3(2)(ivJ}

Verify that it is not possible to make operating
adjustments nor to reset the Indicatingdevicesduring
an automatic weighing operation.

(4) Printer Interlocks [Paragraph 3(4)J

If the Instrument is equipped with a printing
device, verify that:

(i) The principle totalization device cannot be
reset to zero unless the printing device
automatically records the total. Test by
disabling the printer and attempting to
reset the prinCiple totalization indicator;

(ll) An automatic printout of the total Is
generated if the automatic operation is
Interrupted.

(5) Battery power supply interlocks [Paragraph
4(3)(viiO]

.Reduce power supply voltage until the
instrument ceases to operate or ceases to give a
weight Indication. Verify that no malfunction or
significant fault occurs before the instrument is thus
put out of service. Measure and record the voltage
value when the instrument ceases to operate or
ceases to give a weight indication and compare this
measured value with the manufacturer's specified
value.

_______ -1. __ . _
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{6}Retention oftotal:sfterpowertfallure/tparagraph
4{J){vii)] .

Switch off power, to the.lnstturnent while the
principle totallzatloredevlce is!indicating a'\total of .
not lessthan .min:'i\{erlfy.thatthisitotal lis:retained
for at least 24 hours.
(7) Zero offset inte;locl(fparagrqph '3{2j(vi)]

(i) Positlve:offset
Set the:instr.umentto:zero :bythe method
used fortthe ltests ;in iParagrap'h6(1)(ii)
and 6(~"{ill)·omtiis/Annex. Add a load to
the 10ai:H:ec~ptor:of:>!~, for instruments
with anautornatk.zero-setttnq device/ or
> 0.5,d.t, .for iins~ruments without an
automatic zero-settinq device. Confirm
that automatic operation Is no longer
possible.

(ii) Negative,offset
Add a ;load ,to the load receptor of > dt
for instruments with an automatic zero­
settlng'devlce, or > 0.5dt for instruments
without an automatic zero-setting device.
Set the .Instrument to zero by the method
used for the tests in paragraph 6(1)(il)
and 6(1)(iif) of this annex. Remove the
test weights and confirm that automatic
operation Is no longer possible.

8. Influence factor and disturbance tests
(JJ General

It isgenerallynot possibleto apply the influence
factors or disturbances to an instrument which is
processing material automatically. The instrument
shall therefore be subjected to the influence factors
or disturbances under static conditions or simulated
operation as defined herein. The minimum
requirements for simulators are listed under the test
equipment heading for each test. The permissible
effects of the influencefactors or disturbances, under
these conditions, are specified for each case.Where
It Is possible to conduct the tests on a complete
instrument under normal operation then this is the
preferred option.

After each test the instrument shall be allowed
to recover suffiCiently before the following test.

The operational status of the instrument or
simulator shall be recorded for each test.

Simulatorsshallbe defined in terms of hardware
and functionality by referenceto the instrument under
test, and by any other documentation necessary to
ensure reproducible test conditions and this
Information shall be attached to or traceable from
the test report.

(2) Simulator requirements

(I) General

Simulators shall be designed to enable
verificationof the accuracyof theweighing
function an the Integrity of the totalization
storage and Indicating function. The
automatic process control and data
processing functions should be verified
where possible.
Where possible the simulator should
Include all electronic elements of the
weighing and weight processingsystem.
It should also include the load cell and a
means to apply standard test loads.
Where this is not posslble, e.g. for high
capacity instruments, then a load "'cell
simulator may be used or alternatively
the load cell interface may be modified to
Incorporate a scaling factor to give the
design output for a small test load.
Repeatability and stability of a load cell
simulator should make it possible to
determine the performance of the
Instrument with at least the same
accuracy as and when the instrument Is
tested with weights.

(ii) Weighing function

The weighing function may be verified by
observation of the control indicating
device, if available, during application of
the iQfluence factors or disturbances.
Alternatively the totalization indicatormay
be observed white the total is being
Incremented by continually adding the
result of weighing a static load during
application of the Influence factors or
disturbances. This may be achieved by
special test software or by manual
intervention or combinations thereof.
Other methodswhich enablethe weighing
function to be verified may be used as
appropriate. The maximum permissible
errors, in terms of mass,will be the same
regardless of the method used.

(iii) Totalization storage and indication
function

The simulator must display a recorded
total of not less than the minimum
totalized load, .min. It must be verified
that the recorded total is retained during
and after application of influence factors
or disturbances. Transienterrors that are
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record and temporary failure of indication
when disturbances are applied are
acceptable.

(3) Influence factor tests
SUMMARYOFTESTS

Test Characteristic Cond;nons applied
under test

Specified high tempers
ture;

Specified low tempera
ture;

eA temperature of 5 C;

Referencetemperature c
20°C

At least one cycle.

Adjust the EUTas clos.
to zero indication a
practicable prior to th.
test (if an autometl.
zero-tracking device i:
connected, adjust it to <
value near zero). Thl
EUT shall not bl
readjusted at any timl
during the test.

The EUT shall display ~
recorded total not les:
than the minimurr
totalized load, :Emin'
After stabilization at thE
reference temperature
and again at eact
specified temperature
apply at least five
different test loads 01
simulated loads anc
record:

(a) date and time;

(b) temperature;

(c) relative humidity;
(d) test load;

(e) indications (as appli­
cable);

(f) errors;

(g) functional performance.

Maximum allowable All functions shall operate
variations: as designed.

All errors shall be within
the maximum
perm lssl ble errors
specified in Table 2.

(Ii)Damp heat, steady state [paragraph 4(3)(iil))
Damp heat, steady state tests are carried out

according to basicstandard according to Table5 given
b~low:-

(i) Static temperature lnftuence factor mpe(*)
(ii) Damp heat, steady Influence factor mpe Number of test cycles:

state Weighing test:
(iii) Mains power supply Influence factor mpe

voltage variation (AC)
(Iv) Battery power supply Influence factor mpe

voltage variation (DC)

("') mpe : maximum permissible error

(I)Statk: temperature tests [Paragraph 2(l)(i)]
Statictemperature tests are carriedout according

to Table 4.
TABLE4

Environmentalphenomena Testspecification
Temperature Refer~nce of 20°C

Specified high for 2 hours
Spedtied low for 2 hours
SoC
Reference of 20°C

SUPPLEMENTARYINFORMATIONTOTHETEST
PROCEDURES
Object of the test : Toverify compliancewith

the provisions in
paragraph 2(7}(i) under
conditions of dry heat
(non condensing) and
cold.

Testprocedures In brief:
Precondition:
Condition of the EUT :

Sixteen hours.
Normal power supplied
and "on" for a time period
equal to or greater than
the warm-up time
specified by the
manufacturer. Power isto
be "on" for the duration
of test.
Two hours at each
temperature under "free
air" conditions.
As specified in paragraph
2(7)(1).
Referencetemperature of .
200e;

Stabilization:

Temperature:
.,

Temperature sequence :

. - ----- . ----.----~----
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EnvlronmentQ/phenomena Testspecification
Damp heat, steady state Upper .llmlt tern-

.perature and
relative humidity of

Iii.! 85'%:for2 days (48
hours)

SUPPLEMENTA~Y..INFORMATIONTOTHETEST
PROCEDURES

Object of the test.: To verify
,compliance with
the provisions in
paragraph 4(3}{iji)
under conditions of
high humidity and
constant
temperature.
None required.
Normal power
supplied and "on"
for a time period
equal to or greater
than the warm-up
time specified by
the manufacturer.
Power is to be "on"
for the duration of
the test.
Adjust the EUT as
close to zero
indication as
practicable prior to
the test (if an
automatic zero­
tracking device is
connected, adjust it
to a value near
zero).
The EUT shall not
be readjusted at
any time during the
test.
The EUT shall
display a recorded
total not less than
the minimum
totalized load,
Lmin·
The handling of the
EUT shall be such
that no
condensation of

Precondition :
Condition of the £UT :

Stabilization:

Temperature :

Relative humidity :

Temperature-humidity
sequence:

Number of test cycles:
Weighingtest and~test
sequence:

water occurson the
eVf.
Three hours at
reference·
temperature and
50% humidity.

Two days (48
hours) at the upper
limit temperature
as specified In
paragraph 2(7)(1}.
Reference tem­
perature of 200e
and at the upper
limit as specified In
paragraph 2(7)(1).
50% at reference
temperature.
85% at upper limit
temperature.

Reference temp­
erature of 200e at
50% humidity.
The upper limit
temperature at
85% humidity;
Reference. tem­
perature of 20De at
.50% humidity.
At least one cycle.
After stabilizationof
EUT at reference
temperature and
50% humidity,
apply at least five
different test loads
or simulated loads
and record ':
(a) date and time;

(b) temperature;
(c) rei a t i v e

humidity;

(d) test load;
(e) indications (as

applicable);

(f) errors;
(g) fun c t ion a I

performance.
Increase the
temperature in the

%......,;:us_~.i"i,.__ .. . , ...:::a.:::;x ..........,..::::c.... a !%_~... ._.. 1, _. _ ._. i!
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chamber to the
upper limit and
increase the
relativehumidityto
85%. Maintainthe
EUTat no load for
a period of two
days (48 hours).
Following the two
days,applyat least
five test.loadsand
recordthe data as
indicated above.
Allowfull recoverof
the EUTbeforeany
other tests are
performed.

Maximumallowablevariations: All errors shall be
within the
maximum per-
missible errors
specifiedinTable2

(iii) Mains power supply voltage variation (AC)
(paragraph2(7)(II)J

Powervoltage variation tests are carriedout
accordingto Table6 givenbelow :-

TABLE6
Environmentalphenomena Test sp!CJflcation

Voltage variation

Reference voltage
Reference voltage
+10%
Reference voltage -15%

Reference voltage

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES
Objectof the test: To verify compliance

with the provisionsin
paragraph 2(7)(ii)
under conditions of
voltagevariations.

Test procedures In brief:
Precondition:
Conditionof the EUT:

Nonerequired.
Normalpowersupplied
and "on" for a time
period equal to or
greaterthanthewarm­
up time specified by .
the manufacturer.

Numberof test cycles:
Weighingtest:

Testsequence:

Poweris to be"on" for
the durationof thetest.
Adjustthe EUTasclose
to zero Indication as
practicablepriorto the
test. If it has an
automaticzero-setting
function then the
Instrument should be
set to zero after
applyingeach level of
voltage.
The EUT shall display
a recorded total not
lessthantheminimum
totalized load,*min.
At leastonecycle.
The EUT shall be
tested at no load and
with one test load or
simulated load
between 50% and
maximumcapacity of
the EUT.
Stabilize the power
supplyat the reference
voltage within the
defined limits and
record.
(a) date andtirne;
(b) temperature;
(c) rei a t i v e
. humidity;

(d) power supply
voltage;

(e) test loads;
(f) Indications (as

applicable);
(g) errors;
(h) fun c t ion a I

performance.
Repeat the test
weighing for each of
the voltages (nothing
the need in certain
casesto repeatthe test
weighingat bothends
of the voltage range)
and record the
indications.

-----_._ ~- __ - ---- I_.J_ _
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MaximumallowabJe
variations :

;-AJI . functions :shall
operate as.deslqned.
,:AII •.er.ror.s shall .be
,within [the maximum
.perrnlsstble -errors
:specified 'in Table 2.

(Iv) Battety power. supply .voltage 'variation (DC)
[paragraph 2(7)(III)J
Test method :

Object of the test ::

Reference to standard:

Test procedures In brief:

Test severity :

Number of test cycles:

'\latiation in DC power
:supply.Where the EUT '
continues to operate
below the stated
battery· voltage, the
following test shall be
conducted using an
equivalent variable DC
power source.
To verify compliance
with the provisions in
paragraph 2(7)(iil)
under conditions of
varying DC power
supply. The
requirements shall be
met either by useof an
equivalent variable DC
.power source or by
allowing the battery
voltage to fall by use.
No reference ·to
international standards
can be given at the
present time.
The test consists of
subjecting the EUT to
DC power variations
when the former is
operating under
normal atmospheric

. conditions with one
test load or Simulated
load between 50% and
maximum capacity of
the EUT.
Supply voltage : lower
llrnlt, the voltage at
which the EUT clearly
ceases to function (or
is automatically put out
of service) +2% of this
voltage.
At least one cycle.

Conduct of the test:

Precondition :
Test equipment:

Condition of the EUT :

Test sequence:

·None required.
Variable DC power
source;
calibrated voltmeter;
Load cell Simulator, if
. applicable.

Normal power supplied
and "on" for ·a time
period equal to or
great~r than the wa~­
up time specified by
the manufacturer.

Adjust the EUTas close
to zero indication as
practicable prior to the
test. If it has an
automatic zero-setting
function as part of the
automatic weighing
process, then the
instrument should be
set to zero after·
applying each level of
voltage.

Stabilize the power
supply at nominal
battery voltage ±2%
and record the
following data at no
load and with one load
or simulated load
between 50% and
maximum capacity of
the EUT :
(a) date andttme:
(b) temperature;
(c) relative humidity;
(d) power supply

voltage;
(e) test load;
(f) indications (as

applicable);
(g) errors;
(h) functional per-

formance.
Reduce the power
supply to the EUTuntil
the equipment clearly
ceases to function and
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note thevoltage.Switch
the EUT "off" an
Increase the' power
supply voltage to
nominal battery
voltage ±2%. Switch
the EUT "on" and
reduce the power
supply voltage to the
above noted voltage
(outof servicevoltage)
+2% of the noted
voltage.
Record the data
indicateabove.
All functions shall
operatedasdesigned.
All errors shall be
within the maximum
perm issible errors
specifiedInTable2.

(4) DIsturbance tests [paragraph 4(1)(ii) and 4(3XlvJ]
SUMMARY OF TESTS

Maximumallowable
variations:

Test Characteristic Conditions
under test applied

..(I) Voltage dips and Disturbance sf(*)
short interruptions

(ii) Electrical fast Disturbance sf
transients/burst
immunity

(iii) Electrostatlc Disturbance sf
discharge

(iv) Electromagnetic Disturbance sf
Susceptibility

(*) sf: valueof the significant fault [see
paragraph4(2)(v) of PartI]

(i) Voltage dips and short Interruptions
Shorttime power reduction(voltagedipsand

short interruptions)tests are carriedout according
to Table7 givenbelow :-

TABLE7
Environmental phenomena Testspeclflct1tlon
Voltagedipsandshort
interruptions

Interruption from
reference voltage to
zero voltage for one
half cyde.
Interruption from
reference voltage to
50% of reference
voltage for two half
cycles

These mains voltage
interruptions shall be
repeated ten times
with a time intervalof
at least10 seconds

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Objectof the test To verify compliance
with the provisionsin
paragraph 4(1)(ii)
.under conditions of
short time mains
voltage interruptions
and reductions.

Testprocedures in,brief:
Precondition: None required.
Conditionof the EUT : Normalpowersupplied

and "on" for a time
period equal to or
greaterthanthewarm­
up time specified by
the manufacturer.
AdjusttheEUTas close
to zero indication as
practicablepriorto the
test. TheEUT shallnot
be readjusted at any
time during the test
except to reset if a
significant fault has
beenindicated.
At leastonecycle.
Stabilizeall factorsat
nominal reference
conditions. Apply one
loador simulatedload
between 50% and
maximumcapacity of
the EUTand record:

Numberof test cydes :
Weighingtest and test
sequence:

«a) date andtime;

(b) temperature;

(c) relativehumidity;

(d) power supply
voltage;

(e) test load;

(f) indications (as
applicable);

(9) errors;
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'!(h)ffuncttonal (per-
formance.

Interrupt the .power
supply to zero voltage
for' a rperlod -equal to
.one ;half .cycle and
-conduct .the test.
·During -interruptlon
·observe the .effect on
.the :EUT an record as
:appr.opriate.
Reduce the power
:s.upply to .50% of
mominal voltage for a
.period equal to two
:halfcycles and conduct
the test. During
reductions observe the
.effect on the EUT and
record, as appropriate.

Maximum allowable
variations : The difference

between the weight
indication due to the
disturbance and the
indication without the
disturbance and the
indication without the
disturbanceeither shall
not exceed the values
given in paragraph
4(2)(v) of part I, or the
ElIT shall detect and
act upon a significant
fault.

(ii) Electrical fast transients/burst immunity

Electrical fast transients/burst immunity tests
are carried out for 2 minutes with a positive polarity
and for 2 minutes with a negative polarity and
according to Tables8.1, 8.2 and 8.3 given below :-

TABLE8.1

PORTSFORSIGNALUNESANDCONTROLLINES

Environmenl:i1lphenomena Testspecification

Fast transientcommonmode 0.5 kV (peak)

5/50 nsT1fT h
5 kHz rep, frequency

Note: Applicable only to ports or Interfacing
with cables whose total length may exceed 3m
according to the manufacturers' functional
specification.

TABLE8.2
INPUTANDOUTPUTDCPOWERPORTS

Environmentalphenomena Testspecification
Fast transientcommonmode 0.5 kV (peak)

5/50 nsT1fTh
5 kHz rep. frequency

Note : Not applicable to battery operated
appliances that cannot be connected to the mains
while in use.

TABLE8.3
INPUTAND OUTPUTACPOWERPORTS

EnvIronmentalphenomena Testspecification
Fast transientcommonmode 0.5 kV (peak)

S/SOnsTliTh
5 kHz rep. frequency

A coupling/decoupling network shall be applied
for testing ACpower ports.
SUPPLEMENTARYINFORMATION TO THE TEST
PROCEDURES
Object.of the test: To verify compliance

with the provisions in
paragraph 4(1)(ii)
underconditionswhere
fast tra nsients are
superimposed on the
mains voltage.

-- - - ---------------------

Testprocedures in brief:
Precondition :
Condition of the EUT :

None required.
Normalpower supplied
and "on" for a time
period equal to or
greater than the warm­
up time specified by
the manufacturer..
Adjust the EUTas close
to zero indication as
practicable prior to the
test. The EUTshall not
be readjusted at any
time during the test
except to reset if a
significant fault has
been indicated.
Before any test
stabilize the EUTunder
constant environ­
mental conditions.
Stabilize all factors at
nominal reference
conditions. Apply one

Stabilization :'

Weighing test :
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load or simulated load
between 50% and
maximum capacity of
the EUT and record
the following with
and without the
transients :-

(a) date and time;
(b) temperature;
(c) relative hum i-

dltyi
(d) test load;
(e) indications (as

applicable);

(f) errors;
(g) functional per-

formance.
The difference
between the weight
indication due to the
disturbance and the
indiCation wlthout the
disturbance either shall
not exceed the value
given in Paragraph
4{2)(v) of part I or the
instrument shall detect
and act upon a
significant fault.

(iii)Electrostatic discharge

Maximum allowable
variations:

Electrostatic discharge tests are carried out as
given in Table 9 given below :-

TABLE9
Environmental phenomena Testspecification
Electrostatic discharge 8 kVair discharge 6 kV

contact discharge
Note: The 6 kV contact discharge shall be

applied to accessible conductive parts. Metallic
contacts e.g. in battery compartments or In socket
outlets are excluded from this requirement.

Contact discharge is the preferred test method.
20 discharges (10 with positive and 10with negative
polarity) shall be applied on each accessible metal
part of the enclosure. The time interval between
successive discharges shall be at least 10 seconds.
In the caseof a non-conductiveenclosure, discharges
shall be applied on the horizontal or vertical coupling
planes. Air discharges shall be used where contact
dischargescannot beapplied. Testswith other (lower)
voltages than those given .InTable9 are not required.

SUPPLEMENTARYINFORMATION TO THE TEST
PROCEDURES

Object of the test :

Testprocedures in brief:
Precondition :

Condition of the EUT :

Stabilization :

Weighing test:

To verify compliance
with the provisions in
paragraph 4(1)(ii}
under conditionswhere
electrostatic dis­
charges are applied.

None required.

Normal power supplied
and "on" for a time
period equal to or
greater than the warm­
up time speclfled by
the manufacturer.
Adjust the EUTasdose
to zero indication as
practicable prior to the
test. The EUTshall not
be readjusted at any
time during the test
except to reset if a
significant fault has
been indicated.

Before any test
stabilize the EUTunder
constant environ­
mental conditions.
Stabilize all factors at
nominal reference
conditions. Apply one
load or simulated load
between 50% and
maximum capacity of
the EUTand record the
following with and
without electrostatic
discharge:
(a) date and time; >

(b) temperature;
(c) relative humidity;

(d) test load;

(e) indications (as
applicable) ;

(f) errors;

(9) functional per­
formance.

Maximumalfo..vablevariations: The difference
between the weight
indication due to the
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.d~sturbance ,:and ,the
indication without the
disturbance either shall
not •exceed the value
given in paraqraph
4(2)'(v) of Part lor the
.lnstrument.shall detect
and act upon a
significant fault.

9. Spanstabillty:test[paragraph4(4)(iii)J
SUMMAR¥OFTEST

Test Characteristicundertest
Condition applied

Spanstability Stability 1/2 absolutempe(")

(*) moe: maximum permissible error on initial
verification in parClgraph2(2Xii).

Table 2.
Note: the maximum permissible error for the

zero point shall also be taken into consideration.
Test method : Span stability.
Object of test : To verify compliance

with the provisions In
paragraph 4(4)(iii)
after the EUThas been
subjected to the
performance tests.

Reference to standard: No reference to
international standards
can be given at the
present time,

Test procedures in brief: The test consists of
observing the
variations of the error
of the EUTor simulator
under sufficiently
constant ambient
conditions (reasonable
constant conditions in
a normal laboratory
environment) at
various intervals :
before, during, and
after the EUThas been
subjected to perform­
ance tests,

The performance tests
shall include the
temperature test and,
if applicable, the damp

. heat test; an endurance
test shall not be

Included, Other per­
formance tests listed in
this Annex may be
performed,
The EUT shall be
disconnected twice
from the mains power
supply (or battery
supply where fitted) for
at least eight hours
during the period of the
test. The number of
disconnections may be
increased if so
specified by the
manufacturer or at the
discretion of the
approval authority in
the absence of any
specification,

In the conduct of this
test, the operating
instructions for the
instrument as supplied
by the manufacturer
shall be considered,
The EUT shall be
stabilized at sufficiently
constant ambient
conditions after SWitch·
on for at teast five
hours, and at least
sixteen hours after the
temperature and damp
heat tests have been
performed.

Test duration : Twenty
eight days or the time
period necessary to
conduct the
performance tests,
whichever is less.
TIme (t) between tests
(days) : 0,5 s t s10,
lest load: near
maximum capacity
(Max); the same test
weights shall be used
throughout the test.

Maximumallowablevariations :The variation in the
errors of indicationshall
not exceed half the
absolute value of the

Test severities :
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Normalpowersupplied
and "on" for a time
period equal. to or
greaterthanthewarm­
up time specified by
the manufacturer.
Stabilizeall factors at
nominal reference
conditions.
AdjusttheEUT asclose
to zeroas possible.
Automatic zero­
trackingshallbemade
inoperative and
automaticbuilt-inspan
adjustment device
shall be made
operative.
Initial measurement
Determine the .span
error using the
followingmethod :-
1.Determinethe Initial
zeroerror (Eo)
If necessary disable
any automatic zero­
settingor zero-tracking
devices by placing a
"zero weig~ of for.'
example 10 times..!,hE!

Lil4 t; ()// .: 12.7 C

Numberof tests(n) :

Precondition:
Testequipment:

Conditionof the EUT :

Testsequence:

maximum permissible
error in paragraph
2(2)(ii) Table2 for the
test loadappliedonany
of thenmeasurements.
At least eight except
wherethedifferenceof
the results indicatesa
trend more than half
the allowablevariation
specified, the
measurementsshallbe
continued until the
trend comesto rest or
reversesitself,or until
the error exceedsthe
maximum allowable
variation.
Nonerequired.
Verified mass
standardsor simulated
load.

scale interval on the
loadreceptor.Notethe
indicationat zero(10)'
Either by use of an
indicator with a
suitable higher
resolution scale
interval or using the
change point weight
method specified in
.paragraph4(2)(ii) of
this Annex(notingthe
total addition change
point weight. lo)
determineand record
the initial zero error
(Eo)·
2. Determinetheerror
at near Max capacity
(El)
Carefully remove the
changepoint weights
(if used)andapplythe
test load(or simulated
load) and note the
indication(Il)'
Either by use of an
indicator with a
suitable higher
resolution scaIe
interval or using the
change point weight
method specified in
paragraph 4(2)(ii) of
thisAnnex(nothingthe
total addition change
point weight 6 L)
determineand record
the error at nearMax
capacity(El)'
Record:

(a) date and time;
(b) temperature;
(c) barometricpressure;
(d) relativehumidity;
(e) value of 0.1 d;
(f) test load;
(9) total of addedchange

point weights at zero
load • La;

(h) total of addedchange
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., point-welghts :at -test
load .li

(i) the .following
indications :

• indication at zero (1o)i
• indication 'of test load
(Il);

U) calculate.:

• .lnitlal zero errorEoi
'•• .error at test load (El);

/(k) ;change In location
.andapply all necessary
.correctlons resulting
from variations of
temperature, pressure,
etc. between the
va rious measu re­
ments.
Immediately repeat
steps 1 and 2 four
more times and
determine and record
the average value of
the error .for the five
tests,
Subsequent
measurements
After observing the
time between
measurements
requirement repeat the
test sequence 1 to 2
once recording the
data above unless:
(a) either the result is
outside the maximum
allowable variation; or
(b) the range of the
five readings of the
initial measurement is
more than 0.1 d, in
which ·case continue
four more times
repeating steps 1 and
2 recording the data
above and determine
and record the average
value of the error of the
five tests.
The measurements
shall continue until
there are at least 8

measurements except
where the difference of
the results indicates a
trend more than half
the allowable variation
specified, the
measurements shall be
continued until the
trend comes to rest or
reverses itself, or until
the error exceeds the
maximum allowable
variation.

EIGHTH SCHEDULE
SPECIFICAnONS FOR MEASURING

INSTRUMENTS
[See Rule 13]

General requirements
(a) A measuring instrument shall be of such

material, design and construction as to
ensure, under normal working conditions,
the following requirements :-

(i) accuracy is maintained,
(ii) operating parts continue functioning

satisfactorily, and
(iii) adjustment remains reasonably

permanent.
(b) A measuring instrument shall not be

stamped unless it is complete with all
parts and attachments concernedwith the
operation of measurement and delivery.

(c) Wherean instrument has interchangeable
or reversible parts, their interchange
ability or reversal shall not affect the
accuracy of the instrument.

(d) Every measuring instrument of fixed type
shall be so installed that the viewer can
readily obtain a clear and unobstructed
view of the indication of measurementand
delivery.

(e) The design and construction of measuring
instrument shall be suchaswould prevent,
as far as possible tampering with the
accuracy of the instrument either by
inadvertent use or otherwise.

PART I
VOLUMETRICCONTAINER FIlUNG

MACHINES
1. Description

(a) A volumetric container filling machineshall
consist of a basin or basins, the capacity
of each of which shall depend on the
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capacity of the containers, which is
intended to be filled. The operation shall
consist of first filling the machine to the
required level and then emptying out the
contents into the container or containers.

(b) The machine shall have anyone or more
of the following capacities :-

1, 2, 5, 10, 15, 20, 50, 100 and 200 litres.

2. General requirements

(a) The design of the filling machine shall be
such that the measured quantity shall be
entirely drained out on opening of the
delivery valve.

(b) The basin shall be provided with adequate
sight glasses, observation Windows, cut­
off valve or other means indicating clearly
that the basinor basinsare properly filled.

(c) The basinshall be provided with a suitable
device such as a displacer to enable
adjustment of the capacity of the basin.

(d) Every flexible hose for .dlscharging liquid
from the basin together with the rigid
delivery pipe which empties itself on
discharge, shall be so arranged as to
provide for ready and adequate drainage
of the liqUid.

(e) The filling machine shall be rigidly fitted
on a stand.

(f) The walls of the basin shall be strong
enough as not to cause any appreciable
deflection due to the pressureof the liquid.

3. Tests

(a) A volumetric container filling machineshall
be tested under the actual working
conditions with a suitable liquid preferably
the one which the instrument is intended
to deliver.

(b) Before checking a volumetric container
filling machine, the inside of the basin or
basins and the discharge hose and pipe
shall be wetted by filling the machine and
emptying.

(c) For testing volumetric container filling
machines check measure of appropriate
capacity shall be used.

(d) The check measure shall be tested, for
accuracy, against a working standard
capacity measure of appropriate capacity
and accuracy.

(e) The procedure for testing the accuracy of
volumetric container filling machinesshall
be as follows ;-

(I) The machine shall be filled to the
full capadty.

(ii) The contents of each container of
the machine shall be measuredwith
a check measure/measures and the
quantity so measured will indicate
whether the capacity is within or
beyond the maximum permissible
error.

(iii) If the ca pacity is beyond the
maximum permissible error, the
container shall be adjusted until the
errors are brought within the
permissible limits; and the test shall
be repeated until the filling machines
give two consecutive deliveries
within the maximum permissible
error.

4. Maximum permissible error

Capacity

10 litres and above

Error in excess only

0.1 per cent

0.2 per centbelow 10 litres

S. Sealing

The volumetric container filling machines shall
be provided by the manufacturer with a plug/plugs
or stud/studs of such soft metal to receive the stamp
or seal of the verifying authority. Such plug/plugs or
stud/studs shall be provided Ina conspicuouspart of
the machine and shall be made In such a manner as
to prevent its removal without obliterating the seal/
seals. The adjusting device also shall be properly
sealed so as to avoid any tampering of capacity.

PARTII

BULKMETERS

1. General

(a) This Part deals with the accuracy
requirements for bulk meters used in
petroleum trade.

_L
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(b) Bulk meters'shall not have a capacity below
100 litres.

2. Definitions

(a) Pressuredrop-The difference between the
Inlet and outlet pressures of the meter is
the pressure -required to force liquid
throuqh the .meter and overcome its
reslstence.to movement.

(b) Hydraulic.sllp or-slippage-That quantity
of IIquld;whlch passes through the meter
without~causing ,any registration.

(c) Flowrnmge-That portion of the meter's
totahflow capacity in which it operates to
meeUhe required degree of accuracy in
measurement.

3. Typesand construction

(a) Bulk meters used for measuring liquid
petroleum products shall be positive

- displacement meters in which the liquid
under e positive pressure head causes the
measuring elements in the meter to
rotate, reciprocate or otherwise move
through and defined volumetric
displacement before the liquid passes
from the meter. This movement is
interpreted through a train of gears on a
register as a measure of liquid volume.

(b) Meters differ widely in construction, but
in general they may be divided into the
following two main classes:

(I) Capillary seal meter-Capillary seal
meters which may either be of
reCiprocating, rotary or other types
are sealed with a thin film of the
liquid being measured and are
usually characterized by a relatively
low pressure-drop.

(ii) Packed or mechanical seal meter­
'Packed or mechanical seal meters'
which are always of the reciprocating
piston type are sealed by a suitably
designed piston ring or washer to
prevent 'slip' or leakage. They have
a higher pressure-drop than capillary
seal meters,

(c) capillary sealmeters are generally preferable
for installation where gravity discharge is
essential. ~th 'packed' and capillary seal

meters are suitable for pressuredischarge.

(d) Metersare usuallyconstructed of aluminium,
aluminium alloys, bronze, brass or gun
metal and stainless steel or special steels
for certain small components. Carbon
bearings and carbon vanes are also used
since they operate satisfactorily without
lubrication.

(e) Meters are sometimes fitted with
automatically or manually operated
temperature compensating devices.
These devices correct the expansion or
contraction of the liquid being measured
with change of temperature and directly
indicate the volume which the liquid would
occupy at a standard temperature. The
devices are satisfactory when the liquid
temperature remains substantially,
constant; but when marked fluctuations
in temperature occur, they should be used
for accurate measurement only when their
response to temperature change is very
rapid.

4. Meter Installation

The installation of the bulk meter has a direct
bearing upon its operation and such characteristics
as the rate of flow and accuracy may be seriously
affected if It is not correctly installed. It is, therefore,
essential that where possible the layout be based on
the following :

(I) Meter~ shall be protected by a strainer or
filter and an air eliminator fitted as close
to the inlet as possible so as to remove
all particles which are injurious to the
meter and which might impair its accuracy.
They shall not be at a lower level.

(II) The pipe work shall be so arranged that
the strainer, air separator and meter
cannot be acddentellv drained.

(iii) All pipe work and fittings shall be cleaned
and flushed out to remove scale and
foreign matter before installing the meter.

(Iv) The meter shall be mounted securely on
a horizontal base using rubber mounting

, pads to reduce shock and vibration where
thQ~9arl~ likglv to occur.

(v) Inlet and outlet pipework shall not exercise
strain on the meter body. Acute bends,
toes and elbows shall be avoided as far as
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possible.

(vi) The layout shall be so designed as to
facilitate removal of the meter without
unnecessarily disturbing the pipe work and
sufficient space shall be provided to allow
for meter calibration, cleaning and small
servicing requirements.

(vii) Ifpipe jointing compounds are used, these
shall be applied to the male parts not to
female. It is vital not to allow any
compound to enter the meter.

(viii) The meter shall be located so that the
register Is clearly readable by the operator
from the control poirit.

(ix) Flow control valves, when fitted, shall be
installed adjacent to the outlet of the
meter. If a valve is installed on the inlet
side, It shall be located at a sufficient
distance on the upstream side to ensure
a uniform steady lIow through the meter
when the valve is throttled.

(x) Pulsating flow, such as that caused by
piston pumps, shall be avoided, if this is
not possible to achieve, a surge tank or
allevlator should be installed upstream of
the meter(s).

(xi) Meters shall not be installed on the
function side of pumps.

5. Tests

(a) All meters shall be tested under conditions
which duplicate normal operating
conditions as closely as possible
particularly In respect of rates of flow and
the product Involved.

(b) Before commencing checking of a meter,
the meter shall be run for several minutes
to ensure that all units are functioning
smoothly.

(c) For testing of meters, a proving tank shall
be used. The capacity of the proving tank
shall be suffident in size to contaIn at least
on@mlnut@'sflow through th@m9ter at
its normal operating rate when used for
bulk loading. The proving tank shall be
tested against the working standard
capacity measure of appropriate capacity.

(d) The procedure for testing shall be as follows

(i) After aIIconnections have beenmade
fill the proving"tank once with the full
quantity in order to wet all surfaces,
to fill the discharge hose and to
ascertain that there are no leaks in
the connection;

(ii) Empty the proving tank and close the
outlet valve after it is completely
drained;

(iii) Set the. meter dial to zero reading;

(lv) Fill the proving tank through the
meter to a point where the meter
dial records the capacity of the
proving tan Ie. If the meter is fitted
with an automatic presetting device,
set this to deliver the capacity of the
proving tank;

(v)No~~t~~~Mdin~01'1~h~~radua!ed
gauge glass of the proving tank,
which would show that the meter
is, within or beyond the maximum
permissible error; .

(vi) If it is beyond the maximum
permissible error, adjust the meter
until the errors are brought within
the permis~lPle limits;

(vii) Repeat steps (ii), (iii), (iv) and (v)
until the meter gives two consecutive
deliveries. within the maximum
permissible error.

(viii) If the meter has been found to give
accurate measure in the initial test
itself, make at least one more test
to check the accuracy recorded.

6. Maximum permiSSible error

(a) The errors shall not exceed ±O.l per cent
for any quantity discharged.

(b) The bulk meter shall be complete with all
parts and attachments concerned with the

. Qpera~on of measurement and delivery,
7. Marking

(a) Every bulk meter shall be conspicuously,
clearly and prominently marked with the
following indications:-

----- - ---_j___ -~ -
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(I) registerlng'repaOtyi"

(ii) name or registered trade mark of the
manufacturer;

(ill) Identlflcation'number.

(b) The bulk meter .shall ;be provided with a
plate fastened in a ,prominent place to
receive the .markings .mentloned In (a)
above and to receive the stamp of the
Legal Metrology.Officer's seal.

8. Sealing

Every bulk meter shall be provided with a
suitable sealing arrangement to receive the stamp
or seal of the verification authority.

PART III.

WATER METERS (DOMESTIC TYPE)

1. General

This Part applies to water meters Intended for
metering potable cold water with threaded end
connections and of nominal sizes upto arid including
50 mm. The part applies to both wet dial and dry
dial meters.

2. Terminology

(i) Nomln~1pressure

The internal pressure, expressed in MPa
corresponding to the maximum
permissible working pressure.

(iI) Flow rate

The volume of water passing through the
water meter per unit of timei the volume
being expressed in litre and the time in
hours, minutes or seconds.

(iii) Flow delivered

The total volume of water which has
passed through meter in a given time.

(iv) Maximum now rate, qmax

The highest flow rate at which the meter
can function over limited periods without
damage and without exceeding the
maximum permissible errors and the
maximum permissible value for loss of
pressures, expressed in kl/h.

(v) Nominalnowrate, Qn

Half the maximum flow rate, Qmaxi
expressed in kith. At the nominal flow rate
Qn, the meter should be able to function
in normal use, l.e. In continuous and
intermittent operating conditions, without
exceeding the maximum permissible error.

(vi) Minimum flow rate, Qmin

The lowest flow rate at which the meter
Is required to give indications within the
prescribed maximum permissible error. It
is determined in terms of Qn.

(vii) flow rate range

The range limited by the maximum and
the minimum flow rates (Qmax and
Qmin). The range is divided into two zones
called upper and lower zones, separated
by the transitional flow rate Qt.

(Viii) TranSitional now rate, ~

The flow rate which divides the upper and
lower regions of the flow range and the
rate at which the maximum permissible
errors become discontinuous.

(Ix) Pressure loss

The pressure loss caused due to the
presence.of the water meter in the pipe
line. :

(x) Water Meter-Dry Dial

Meter in which the counter mechanism Is
isolated from water flowing through the
meter.

(xi) Water Meter, Wet-Dial Type

Meter in which the complete counter unit
is in contact with water flowing through
the meter.

3. Nominal Sizes

Water meters shall be of the following nominal
sizes:

15 mm, 20 mm, 25 mm, 40 mm and 50 mm.

The nominal size of the water meter shall be denoted
by the nominal bore of its end connections.

• , T ~ • I" ...... '.' ·F·~··~ nY" 1 ... t"1',.., ....... ,....,f.,I1'1·-, ..-·"'·~""·'.·'r•....,"9".1'-T,., ...., ,_ ..... ,t-,··.,· ..A,'tro.'" ·..'ft ....;..-.n"'"""'_..,.. ,... _,,, ......._ .....~._ ... t .__ .... __ L
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4. Classesof Water Meters

The water meters are classified as ClassA and
Class B. based on the maximum verification scale
interval and metrological characteristics.

S. Materials and Manufacture

(1) General.'

Water meters and their parts, especially
parts coming in continuous contact with
water shall be made of materials resistant
to corrosion and shall be non-toxic and
non-tainting. Use of dissimilar metals in
contact under water shaH be avoided as
far as possible in order to minimize
electrolytlc corrosion.

(2) Construction.'

The meters shall be constructed in such a
way as to-

(i) give long service and guarantee
against any fraud or tampering; and

(ii) conform with the provisions of these
rules.

(3) Body,'

The body shall be free from all
manufacturing and processing defects,
such as blow-holes and spongy structure
and shall not be repaired by plugging,
welding or by the addition of materials.
The internal shape of the body shall
ensure smooth flow of water and easy
dismantling.

(4) Registration Box :

The registratIon box of dry-dial water
meters shall be provided with one or two
escape holes for minimizing the
accumulation of condensed water. In the
case of magnetic driven type or where
the registration box and cap' are integral
with the body, no escape hole shall be
provided.

(5)Cap.'

Wheie the cap' and registration box are
integral, the material for cap shall be the
same as used for registration box.The cap
shall be so designed and fixed to the
registration box as to avoid entry of water

. - - ---_-_ - --- -----

and dirt. The transparent window which
covers the dial sh~1Ibe inserted from the
inside into the cap. The protective lid shall
be secured by a robust hinge or other
suitable method of robust construction.
cap ring where applicable should be of
the same material as of the cap.

(6) For dry type water meters, the transparent
window covering the dial shall be provided
with a wiper on the inner side for wiping
off condensed wa~er.

(7) Connections,'

The meter casing shall be fitted in the pipe
line by means of two cylindrical nipples or
tailpieces with connecting nuts which shall
be provided with each meter. The internal
diameter of the nipple where it connects
the pipeline shall be equal to that
corresponding to the nominal size of the
meter.

(8) Strainers "

Water meters shall be provided with
strainers. Strainers shall be of a material
which is not susceptible to electrolytic
corrosion. They shall be of corrosion
resistant materials. They shall be rigid,
easy to remove and clean and shall be
fitted on the inlet side of the water meter.
It shall be possible to remove and clean
the strainer in such a way as not to permit
disturbing the registration box or
tampering with it. The strainer shall have
a total area of holes not less than twice
the area of the nominal inlet bore of the
pipe to which the meter is connected.
However in the case of meters provided
with internal strainer, involving opening
of the registration box for cleaning, an
additional external strainer shall be fitted
on the inlet side satisfying the above
requirements.

(9) Impellersand pistons:

Impeller and impeller shaft assembly shall
rest on a self~lubricating, lubricating with
low frictional resistance.

(10) Rotary or oscillating pistons in the case
of semi-positive type meters shall be of
non-absorbent material, such asvulcanite
or ebonite. Pistons shall be accurately
finished and shall operate freely.
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(11) Impeller or Measuring·Chamber:

The Impeller ormeasuring«namber shall
be of a corrosion .resistant material and
shall be rigid and shallnot change its form
asa resultof Internal stressesor with use.

(12) Gearsand pInions ~.

Gearsand pinlons shall be so constructed
properly and smoothly mesh with each
other and ;shall 'be firmly fitted on their
shafts.

(13) Bearings:

Impeller,bearings shall be suitably ground
and polished. The shape of the impeller
bearing shall be such as to prevent the
penetration of particles of sand and to
preclude the deposit of anything in
solution or suspension in water and to
facilitate the washingway of suchdeposits
by the water flow. The shafts of the gears
shall revolve freely in their bearings. The
length of the bearings shall ensure their
effective operation.

(14) Counter,'

The non-reversible counter shall be of the
circular multi-pointer pattern with all
polnters reading clockwise or straight
reading cyclometer type or a combination
of pointer and cyclometer. The rollers of
the counters shall be made of specially
suitable for the purpose and shall be self­
lubricating. The pointers made of suitable
materials shall be soldered to the spindle.

(15) Dial,'

The dial shall be of vitreous enamel
powder coated on copper or plasttcs
ensurlnq indestructible marking and good
legibility.

(16) Regulator.'
Every meter shall be provided with a
regulator. The regulator accessible from
outside shall be operated by a key without
dismantling the meter and not without
breaking the seal. The internal regulating
device shall not be accessible from
outside.

(17) uxetton of SerialNumber:
The serial number of the meter shall be
clearly Indicated on the screw cap or in
any other suitable place.

(18) Frost Protection Device :

Meters liable to bedamaged by frost when
so ordered by the purchaser shall be
protected with suitable frost protection
device.

6. Indicating device
(1) Indicating device shall be able to record

9999 kl (minimum) for meter size of 15,
20, and 25 mm and 99999 kl (minimum)
for size40 and 50 mm and shall thereafter
indicate zero.

(2) The indicator shall allow, by simple
juxtaposition of its various constituent
elements, a reliable, easy and
unambiguous reading of the volume of
water measured, expressed in lltres, The
volume is indicated byone of the following
systems :-

(i) the position of one or more painters
or Circular scales;

(Ii) reading of a row of in-line'
consecutive digits in one or more
apertures;

(iii) a combination of these two systems.

(3) The kilolitres and its multiples shaHbe
indicted in black and sub-multiples of the
kllolitres in red. This colour coding applies
to the painters on circulars scale type
indiding devices and to the drum in
in-line digit indicting devices. The actual
or apparent height of the digits on the
drums shall not be less than 4 mm.

(4) For digital indicators the visible
displacement of all digits shall be upward
In value. The advance of any given digital
unit shall be completed while the digit of
the immediately next lower value
describes the last tenth of its travel.

(5) The drum showing the digits of lowest
value may move continuously. The whole
number of kllo-litres shall be clearly
indicated.

(6) Indicators with pointer shall be non­
reversible and rotate in. a clockwise
direction. The value in litres for each
scale division shall be expressed as
lOn, wherein n is a positive or
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negative whole number or zero,
thereby establishing a system of
consecutive decades, Each scale shall
be elther-

(i) graduated in values expressed in
litres, or

(ii) accompanied bya multiplying factor
(x.OOl, x.Ol, xO.l, xl, xl0, xl000,
etc.)

(7) In both cases(dial and digital indicators)-

(i) the unit symbol 'KILO-LITRES' shall,
appear either on the dial or in the
Immediate vicinity of the digitai
indication;

(if) fastest-moving visible graduated
.element, the control element, the
scale Interval of which is known as
the "scale Interval", shall move
continuously.

(8) The length of scale interval shall be not
less than 1mm and not more than 5 mm.
The scale shall consist-

(i) either of lines of equal thickness not
exceeding one quarter of the
distance between the axes of two
consecutive lines and differing only
In length, or

(Ii) of contrasting bands of a constant
width equal to the length of the scale
division.

(9) The width of the pointer index tip shall
not exceed one quarter of the distance
between two scale dlvlsions, and in no
case shall it be greater than O.S mm.

(10) Valueof Scale Division

(i) Value of scale interval for Class 'A'
andOass'6'meters shall be asgiven
in Table 1.

TABLE 1
VALUEOF SCALEINTERVAL

Meter SIze MaXImum value of Scale Interval in
litre '

Class A Class 8

15

20

25

0.2

O.S
1.0

0.2

0.2
0.5

'40 2.0

SO 2.0
1.0

2.0
(ii)Accelerating Device

The useof an acceleration device for increasing
the speed of the meter below Qmlnis prohibited.

7. Technical characterl$tlcs

(1) Pressure tightness

A meter shall be able to withstand
constantly without defects in its
functioning, leakage, seepagethrough the
walls or permanent deformation, the
continuous water pressuresof (i) 1.6MPa
for 15minutes, and (II) 2 MPafor 1 minute,
when tested in accordance with the
procedure described in Annexure A.

(2) Lossof pressure

Lossof pressure through the meter when
determined in accordance with the
procedure described in Annex. A shall not
exceed 0.025 MPaat the nominal flow rate
Qnand 0.1 MPa at the maximumflow rate,
Q"",•.

Note: Nominal flow rate:Q shall be taken as• n
per Table 2 and maximum flow rate Qmax
as twice the nominal flow rate.

(J) Temperature suitabilitY

This test shall be carried out in accordance
with the procedure described inAnnexure
A. This test is to be carried out for Model
approval only.

8. Metrological characteristics

(1) Metering accuracy

The maximum perrnlsstole error In the
metering accuracy, when determining as
per the procedure described in Annexure
A shall be as under :-

(i) In the lower region of flow, Qmin
(inclusive) to Qt (exclusive) ± 5%

(Ii) In the upper region of flow, Qt (inclusive)
to Qmax (inclusive) ± 2%

Note: Valueof Qmin, Qt and Qmax for the three
dassesof water metersaregiveninTable2.

(2) Minimum starting flow

The minimum flow at which the meter
starts registering shall be asgiven inTable
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TABLE 2
NOMINALFLOW,MINIMUMSTARTINGFLOWRATI:,TRANsmONAL FLOWRATEANDMAXIMUMFLOWRATE

VALUES '

Meter Size Nominal Minimum Starting Flow Transitional Flow rate Qt Maximum
Flow rate Qn rate Qmln l/h In I/h for Flow rate

kl/h Qmax kl/h

ClassA OassB ClassA ClassB

(1) (2) (3) (4) (5) (6) (7)
15 1.5 60 30 150 120 3
20 'Z.5 100 50 250 ZOO 5
25 3:5 140 70 350 280 7
40 10 400 200 1000 800 20
50 1'5 600 300 1500 1200 30

2 for the two classesof water meters. The
test shall:becarried out in accordancewith
the procedure described in Annexure A.

(3) Testsduring verlrlcation
(I) Lossof pressure
(iI) Metering accuracy

(4) .Model approvlJl tests
In addition to all tests mentioned for
verification, the following additional tests
shall be carried out :-
Constructional details, Pressuretightness,
Ufe test (Accelerated Endurance test,
Temperature suitability test) and
temperature suitability test. It shall be
carried out In accordance with the
procedure described in the Annex. A.

(5) After the meter has undergone the life
test, they shall again be subjected to
metering accuracy test and pressure
tightness test and the meter shall be
deemed satisfactory only when their
performance fulfils the requirements.

9. Marking
Each water meter shall be marked with the

following information :-
9(i) Manufacturer's name or trademark,
9(U) Nominal size of the meter,
9(iii) DirectIon of flow of water on both sides

of the meter,
9(lv) Accuracy class,
9(v) Serial number,
9(vi) Model approval number, and
9(vii) Yearof manufacture.

JD. Sealing
Sealing holes shall be provided with a suitable

sealing arrangement to receive the seal of the
verIfication authority and the meter shall be sealed

in such a manner as to render it impossibleto obtain
access to the measuring unit without breaking the
seals. The sealing wire shall be rust-proof.

ANNEXURE 'A'
FLOW TESTS

1. Metering Accuracy Test
(1) After preliminary runningandsetting, allow

the water to passthrough the meter in such
a way that flow rates correspondingto the
values given In
Table 2 for Qmax, Qt, Qmin and Qn are
achieved. This may be accomplished by
manipulating the inlet valveor outlet valve
for finer adjustment. For each of the flow
rate the reading on the meter(s) shall be
comparedwith the volume collectedin the
measuring tank. The test shall be carried
out at least at three intermediate rates,
coverihg the above ranges.

(2) The error shall then be computed as
under :-

Vi - VcPercent error = ---!.-____.::::__ X 100
Vc

Where
Vi =Volumeof water collected in the water tank,

and
Vc = Volume of water indicated on individual

meter.
Metering accuracy shall also be calculated
and reported separately for the following
discharges :-
(i) Qmax,
(ii) Qtr and
(iii) Qmin

Notes:
1. The metering accuracy test at Qnmay be

done if required by the purchaser.
2. Rerordingof volume of water in the meter

atQminshallbe deemedasmetercomplying
with the 'minimum starting flow test' .

. • •• • r f ' ~ .• ' - ..•...... .,- ''''' ....,.,,'1'I ·,_ ..i,J _ , ~_ _ i~ .._, _.I __ _L._ n_~ 1 __
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2. Lossof Pressure Testat Qnand Qmax
This test may be carried out concurrently with

the metering accuracy test atQn and Qmax.
The meter shall be tested for loss of pressure

within the meter at nominal flow rate Qn and
maximum flow rate Qmax. The loss of pressure
should not exceed 0.025 MPa and 0.1 MPa
respectively at the above two stages. (For value of
Qn and Qmax)'

The pressure loss within the meter may be
measuredwith the help of manometer or differential
pressure gauge or pressure gauges provided each
at up-stream and down-stream.

While themeter(s) are being tested for accuracy
at QnandQmax' the readingsbetween the up-stream
and down-stream in the pressure gauges PI and P2
or manometers shall be taken for the purpose of
computing the value of loss of pressure within the
meter. In case one meter is being tested the
difference between the pressure gauge reading of
Pi and P2or the differential pressure shown by the
differential pressure gauge/manometer shall be the
loss of pressure wIthIn the meter.

In case loss of pressure is being measured for
more than one meter at a time, the difference
between the readings of PI and P2 be divided by
number of meters to obtain the loss of pressure in
an individual meter. This, however, shall contain the
line loss(es) contributed by the connecting pieces
between the two meters. For an accurate approach
line loss(es) may be measured by joining the up and
down-stream spacers/pipe faces together in the
absenceof the rneter/s (carefully avoiding protrusion
into the pipe bore or misalignment of the two faces),
and measuring the pipe pressure loss/line lossesof
the measuring section for each test at appropriate
flow rates.

While computing loss of pressure, across 1 or
N number of meters tested in series, the loss
registered by spacers/pipes in line losses be
subtracted from the total value of pressure loss
registered by difference between the readings of
pressure gauge at up-stream and down-stream to
obtain the value of loss of pressure across 1 or N
number of meters.
3. Pressure Tightness Test

The meter(s) shall be subjected to hydrostatic
continuous water pressure of-

(1) 1.6 MPafor 15 minutes, and
(2) 2.0 MPafor 1 minute.

Note: Only when the meter has qualified for
(1) above, it should be subjected for the test for (2)
above.

After mounting the meter( s) on the test bench,
the pumpor the pumpingmedium shouldbe switched
on to let the -water flow through the meter(s) and

the air is purgedout of the system.The down-stream
valve should then be closed.The pressureshall then

. start building up and should be maintained at the
above value for the given time, The meter should
withstand constantly the above pressure without
defects in its function, leakage, seepage or
permanent deformation.

Note: The meter(s) may be tested individuaUy
or in series.
4. Testequipment for Temperature Suitability

Test
Forcarrying out the temperature suitability test,

a container of appropriate dimensions fitted with
h-eatingelements, and temperature control device
to maintain temperature at 4S"C± loe shall be used.
5. Temperature Suitability Test

As a generaI rule, at least one meter shall be
put to temperature suitability test every three months
and records maintained. The meter for test may be
selected at random.

The meter which hasqualified the technicaland
metrologicalcharacteristics,shall be takenand placed
In-the test equipment meant for temperature
suitability test maintained at 45°C + l"e. It should
be kept there for 10 hours, While the meter Is
immersed in water dust cap or device stopping entry
of water inside wet chamber of the meter be
removed,

After 10 hours of continuous immersionat 45°C
± ;;lOC the meter shall be taken out and kept for
sometime in the opento acclimatizeit at the ambient
temperature. It shall then be rested again for flow
test and pressure tightness test. They shall 'be
deemed satIsfactory if their performance after the _
temperature Suitability test satisfies the above
requirements.

Note: In case any material/design changes
are carried out, this test shall be performed and
checked for satisfactory performance before
introducing the change(s) on massscaleproduction.
6. Test equipment for Life Test

The test equipment shall consist of the
following :-

(a) A centrifugal pump along with regulating
valves capable of delivering water at the
rate of Qn through two water meters in
series,

(b) A suitable horizontal test bench, and
(c) A pressure gauge of appropriate range.

7. Life Test (Accelerated Endurance Test)
Twounopenedmeters in eachsizeand class,selected
at random shall be subjected to the life test every
six months, In accordance with the requirements
specified in Table.
Note: Meter(s) may be tested individually or in
series.

-----------~ ......... --- --- -----------~--
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TABLE 1
LIFE TEST REQUIREMENTS

Nominal TestFlow Typeof Test No. of Duration of PenOdof Duration of
Flow Rate Rate Interruptions Pauses Operation at Startup and

Test RunDown

Qn s s
KI/h

(1) (~-) (3) (4) (5) (6) . (7)

~1O ·Qn Dis- 100000 15 15 s Q.15(Qn)*
continuous with a

minimum

.... of 1 s

2Qn Continuous 100 h

>10 Qn Continuous 800 h .

2Qn Continuous 200h

* Qn is the number equal to the value of Qn expressed in kl/h.

After the meters having undergone the life test,
they shall again be subjected to flow tests and
pressure tightness test. They shall be deemed
satisfactory if their performance after the life test
satisfies the above requirements. .

One of the meter which has undergone the life
test (preferably the one that has shown greater
deterioration in Its performance under the flow test) .
shall be dismantled completely and examined with a
view to ensuring that there is no undue wear or
distortion. Particular attention shall be paid during
examination to the wear of the actuating unit
comprising vane wheel or piston, the impeller and
measuringchamber,bearings,gearsand pistons,pivots
and the gland packing.

PART IV
MEASURING SYSTEM FOR UQUIDSOlHER l11AN

WATER
PART-1

TERMINOLOGY
1. Measuring system and its constituents

(1) Meter for volumes of liquids
An Instrument intended to measure
continuously, memorize and display the
volume of liquid passing through the
measurement transducer at metering
conditions. '
Note: A meter includes at least a

measurement transducer, a calculator (Including
adjustment or correction devices if present) and an
indicatingdevice.

(2) Measurement transducer
A part of the meter which transforms the
flow or the volume of the liquid to be
measured into signals which are passedto
the calculator. It may be autonomous or
use an external power source. .

Note: For the purposes of this specification,
the measurement transducer includes the flow or
volume sensor.

(3) Calculator
A part of the meter that receivesthe output
signalsfrom the transducer(s) and, possblv,
from associated measuring instruments,
transforms them and, if appropriate, stores
In memory the results until they are used.
In addition, the calculator may be capable
of communicating both ways with
peripheral equipment.

(4) Indicating device
A part of the meter which displays
continuously the measurement results,

Note: A printing device which provides an
indication at the end of the measurement is not an
indicating device.

(5) Ancillary device
A device intended to perform a particular
function, directly involved in elaborating,
transmitting or displaying measurement
results.
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Main ancillary devices are:­
(I) zero setting device;
(ii) repeating Indicating device;
(iii) printing device;
(Iv) memory device;
(v) price Indicating device;
(vi) totalizing indicating device;
(vii) conversion device;
(viii) pre-setting device; and
(ix) self-service device.

(6) Additionaldevlce
A part or a device, other than an ancillary
device, required to ensure correct
measurement or intended to facilitate the
measuring operations, or which could in any
way affect the measurement.
Main additional devices are:-

(i) gas elimination device;
(ii) gas indicator;
(iii) sight glass;
(iv) filter, pump;
(v) device used for the transfer point;
(vi) ~ntl-swfrl device;
(vii) branches or bypasses; and
(viii) valves, hoses.

(7) Measuring system
A system which comprises the meter Itself
and aUthe ancillary devices and additional
devices.

(8) Pre-setting device
A device which permits the selection of the
quantity to be measured and which
automatically stops the flow of the liquid
at the end of the measurement of the
selected quantity.

Note: The pre-set quantity may be the volume,
the mass or the related price to pay.

(9) Adjustment device
A device Incorporated in the meter, that only
allows shifting of the error curve generally
parallel to Itself, with a view to bringing
errors within the maximum permissible
errors.

(10) Associated measuring instruments
Instruments connected to the calculator, the
correction device or the conversion device,

for measuring certain quantities which are
characteristics of the liquid, with a view to
making a correction or a conversionor both.

(11) Correction device
(i) A device connecte_dto or incorporated

in the. meter for automatically
correcting the volume at metering
conditions, by taking Into account the
flowrete or the characteristics of the
liquid to be measured (viscosity,
temperature' and pressure) and the
pre-established calibration curves or
both.

(ii) The characteristics of the liquid may
either be measured using assodated
measuring Instruments, or stored in
a memory In the Instrument.

(12) Conversiondevice

(i) A devicewhIchautomatically converts
the volume measured at metering
conditions Into a volume at base
conditions, or into a mass, by taking
account of the characteristics of the
liquid (temperature, pressure,denSity,
relative density........) measuredusing
assodated measuring instruments, or
stored in ememorv,

(Ii) The quotient of the volume at base
conditions;' or of the mass, to the
volume at meteririg conditions Is
referred to as "conversion factor"..

(13) Metering conditions

The conditions of the liquid of which the
volume is to be measured, at the point of
measurement (example: temperature and
pressure of the measured liquid).

(14) Base conditions

The specified conditions to which the
measured volume of liquid is converted
(example: base temperature and base
pressure) ..

Notes (I) Metering and baseconditions (which refer
only to the volume of liquid to be measured
or indicated) should not be confused wIth
the "rated operating conditions" and
"reference conditions" which apply to
influence quantities.

(If) The values chosenas baseconditionsshould
'preferably be 15°C or 200C, and
101325 Pa.

In
diaC

ode



SI8 THE GAZETTE OF INDIA: EXTRAORDINARY [PARTII-SEC. 3(i)]

(15) Transferpoint

Apointatwhich the liquid isdefined;asbeing
delivered or received. .

(16) Gasseparator

A device used for continuously separating,
and removlng,~ar1Yair or gases contained
in the liquid.
Note : In ,general, devices defined from
paragraphs]f(16);to 01(19) are called gas
ellrnlnatlon-devlces.

(17) Gasextractor

A device .used to extract air or gases
accumulatedlnthesupply line of the meter
in the form of .pockets that are no more
than slightly mixed with the liquid.

(18) Special gas,extrador
..

A device whld"1,lik.ethe gas separator but
under lessstringent operating conditions,
continuously separates any air or gases
contained in the Iiquld, and which
automaticallystopsthe flow of liquid if there
is a risk of air or gases,accumulated in the
form of pockets nomore than slightly mixed
with the liquid, entering the meter.

(19) Condenser tank
In pressurized liquefied gas measuring
systems, a dosed tank used to collect the
gases contained in the liquid to be
measured and to condense them before
measuring.

(20) Gas Indicator
A device allowing easy detection of any air
or gas bubbles which may be present in
the liquid flow.

(21) Sight glass
A device for checking, before start-up and
after shut-down, that all or part of the
measuring system is filled completely with .
liquid.

2. S~ific typesof measuringsystems
(1) Fueldlspenser

A measuring system intended for the
refuellingof motor vehicles,small boatsand
small aircraft.

(2) Measuring system on a pipeline

A measurIng system which in principle is
installed on a fixed pipeline connecting two
or more fixed tanks.

(

Note: This pipeline Is characterized by a
flowrate of the liquid to be measuredwhich,
in general, either does not change or
changes little during a prolonged period.

(3) Aircraft refuelling tanker measuring system
A tanker mounted measuring system
intended for refuelling aircraft, supplied
from a tank mounted on the vehicle.

(4) Aircraft hydrant measuring system
A mobile measuring system intended for
refuelling aircraft, supplied from hydrant
pits.

(S) Blend dispenser
A fuel dispenser providing mixtures of
various grades of gasoline (multigrade­
dispenser) or mixtures of gasoline and
lubricating oil (gasoline-oil-dispenser)
through a single nozzle.

(6) Self-service arrangement
An arrangement that allows the customer
to usea measuring system for the purpose
of obtaining liquid for his own purchase.

(7) Self-service device
A specificdevice that is part of a self-service
arrangement and which allows oneor more
measuring systems to perform in this self­
service arrangement.
Note: The self-service device includes all
the elements and constituents that are
rnandatbrv so that a measuring system
performs in a self-service arrangement.

(8) Attended service mode
An operating mode of a self-service
arrangement in which the supplier Is
present and controls the authorization for
the delivery.

Notes: (i) In attended service mode, the
settlement of the transaction takes
place before the customer leavesthe
site of the delivery.

(ll) A transaction is settled when the
parties interested in the transaction
have made their agreement known
(explicitly or implicitly) as regardsthe
amount of the transaction. This may
be a payment, signing a credit card
voucher,Signinga deliveryorder,etc.

(iii) The parties interested in a
transaction may be the partIes

••••• 4 ••,.:: .•__~" __4 __'~ .... _._ ...... 1....1..... ... ~i:a-a .. _:::J_J.__._•. ::1._ •. u.z _.
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themselves or their representatives
(for example:theemployeeina filling
station, the driver of a truck).

(iv) In attended service mode the
measurement operation ends at the
moment settlement of the
transaction takes place.

(9) Unattended service mode

An operating mode of a self-service
arrangement In which the self-service
arrangement controls the authorization for
the delivery, based on an action of the
customer.
Note: In unattended service mode, the
end of the measurement operation is the
end of the registration (printing or
memorizIng) of information concerning the
measurement operation.

(10) Pre-payment

A type of payment in attended or
unattended service mode requiring
payment for a quantity of liquid before the
delivery commences.

(11) Attended post-payment (or post-payment)

A type of payment in attended servicemode
requiring paymentfor the deliveredquantity
after the delivery but before the customer
leaves the site of the delivery.

(12) Unattended post-payment (or delayed
payment)

A type of payment in unattended service
mode In which payment for the delivered
quantity Is required after the delivery, but
in which the transaction is not settled when
the customer leaves the site, following an
impliCit agreement with the supplier.

(13) Authorization of a measuring system

An operation that brings the measuring
system Into a condition suitable for the
commencement of the delivery.

(l4) Direct seilIng to the public

A transaction (selling or buying) of
quantities of liquids whose settlement is
associated with indications provided by a
measurIng system, any of the partIes having
access to the place of measurement and
one of them being a consumer.
Notes: (I)Theconsumercan be anyperson.

Generally the consumer is the
buyer but he can also' be the
seller.

(ii) Main measuring systems used for
direct selling,to the public are:

• fuel dispensers,
• measuring systems on road tankers
for the transport and delivery of
domestic fuel all.

3. Metrological charaCteristics
(1) Primary indication

An indication (displayed, printed or
memorized) which Is subject to legal
metrology control ..
Note: Indications other than primary

. indications are commonly referred to as
secondary indications.

(2) Absolute error of measurement
The result of a measurement minus the
(conventional) true value of the measurand.

(3) Relative error
The absolute error of measurementdivided
by the (conventional) true value of the
measurand.

(4) Maximum permissible errors
The extreme values permitted by the
specification for an error.

Notes: (i) Maximum permissible errors are .,
stated as relative errors or absolute
errors.

(ii) Where the comparison of a volume
(for instance: difference between a
result obta Ined at some specified
conditions and a result obtained at
referenceconditions)with maximum
permissible error is involved then, It
is obvious that it is the absolute
maximum permissible error,.
associated with the relative
maximum permtssible error; which
applies.

(5) Minimummeasured quantity of ameasuring
system
The smallest volume of liquid for which the
measurement is metrologically acceptable
for that system.

(6) Minimum specified volume deviation
The absolute value of the maximum
permissible error for the minimum
measuredquantity of a measuring system.

(7) Minimum specified price deviation
The price to pay corresponding to the
minimum specified volume deviation.
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(8) Repeatability error

For the purposes of this Recommendation,
the difference between the largest-and the
smallest results of successive measure­
ments of the same quantity 'carried out
under the same conditions.

(9) Intrinsic error
The error of:a measuring system used
under reference conditions.

(10) Initlallntrlnslc,error
The intrinsic 'error 'of a measuring system
as determined iptlor to all performance
tests.

(11) Fault
The difference between the error of
indication :and the intrinsic error of a
measuring system,

(12) Signlflcantfault
A fault the magnitude of which Is greater
than the larger of these two values:-
, (I) one-fltth of the magnitude of the

maximum permissible error for the
measured volume;

(II) the minimum specified volume
deviation.

The following are not considered to be
significant faults, namely:-

(I) faults arising from simultaneous and,
mutually Independent causes in the
measuring instrument itself or in its
checking facilities;

(iI) transitory faults being momentary
variations in the indication, which
cannot be interpreted, memorizedor
transmitted as a measurement
result; and

(iii) faults Implying the impossibility of
performing any measurement.

(13) Durability
The capability of the measuring system to
keep Its performance characteristics over
a period of use.

(14) Interruptible or non-interruptible measuring
system
A measuring system is considered as
interruptible or non-Interruptible
respectively when the liquid flow can or, as
the case may be, cannot be stopped easily
and rapidly.

(15) .Cyclic volume
The volume of liquid corresponding to the
working cycle of the measurement
transducer, i.e. the sequenceof movements
at the end of which all the internal moving
parts of this transducer return, for the first
time, to their initial posltlo~s.

(16) Periodic variation
The maximum difference, during one
working cycle, between the volume
produced by the displacement of the
measuring parts and the corresponding
volume as shown by the Indicating device,
the latter being connected without play or
slip to the measuring device and in such a
way that it indicates at the end of the cycle,
and for this cycle, a volume equal to the
cyclicvolume; this variation may be reduced
In some cases by the Incorporation of a
suitable correction device.
Note: The effect of the correction device
is included when the pertodlc variation Is
determined.

(17) First element of an indicating device
Element which, In an indicating device
comprising several elements, carries the
graduated scale with the smallest scale
Interval.

4. Test conditions
(1) Influence quantity

A quan~ity which is not the subject of the
measurement but which influences the
value of the measurand or the indication
of the measuring system.

(2) Influence tector
An influence quantity having a value within
the rated operating' conditions of the
measuring system, as specified in this
specification.

(3) Disturbance
An influence quantity having a value within
the limits specified but outside the specified
rated operating conditions of the measuring
system.
Note : An influence quantity is a
disturbance if for that influence quantity
the rated operating conditions are not
specified.

(4) Rated operating conditions
Conditionsof use,giving the rangeof values
of Influence quantities for which the
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metrological characteristics are Intended to
bewithin the maximum permissible errors.

(5) Referenceconditions
A set of spedfled valuesof influence factors
fixed to ensure valid inter-comparison of
results of measurements.

(6) Performance test
A test Intended to verify whether the
measuring system under test (Equipment
UnderTest) Iscapable of accomplishing its
intended functions.

(7) Endurance test
A test intended to verify whether the meter
or the measuring system is able to maintain
its performance characteristics over a
period of use.

(8) Uncertaintyof the determination of an error
An estimate characterizing the range of
values within which the true value of an
error lies, Including components due to the
standard and Its use, and components due
to the verified or calibrated Instrument Itself.
Note : Components due to a verified or
calibrated meter are notably linked to the
resolution of Its indicating device and to
the periodic variation.

S. Electronic or electrical eqUipment
(1) Electronic device

A device employing electronic sub­
assemblies and performing a specific
function. Electronic devices are usually
manufactured as separate units and are
capable of being tested independently.
Note: ElectroniCdevices,asdefinedabove,
may be complete measuring systems or
part of measuring systems, In particular
such as those mentioned in paragraph 1(1)
to 1(5).

(2) Electronic sub-assembly
A part of an electronic device, employing
electronic components and having a
recognizable function of its own.

(3) Electronic component
The smallest physical entity which uses
electron or hole conduction In semi­
conductors, gases, or in a vacuum.

(4) Checking facility

A facility which is incorporated in a
measuring system and which enables

significant faults to be detected and acted
upon.
Note: The checkingof a transmissiondevice
aims at verifying that all the information
which is transmitted (and only that
Information) isfully receivedby the receiving
equipment.

(5) AutomaticcheckIngfacility
A checking facility operating without the
intervention of an operator.

(6) Permanent automatic checking facility
(typeP)
.An automatic _ch~ckln9 facility operating
during the entire measurement operation.

(7) Intermittent automatic checking facility
(type-I)
An automatic checking facility operating at
least once, either at the beginning or at
the end of each measurement operation.

(8) Non-automatic checking facility (type N)
A checking facility which requires the
intervention of an operator.

(9) Power supply device
A device which provides the electronic
deviceswith the required electrical energy,
using one or several sources of a.c. or d.c.

PART-2
MEASURING SYSTEM FOR UQUIDS OTHER

THAN WATER
1. FIeld of application

(1) Scope
This Specification provides the metrological
and technical requirements applicable to
dynamic measuring systems for quantities
of liquids other than water subject to legal
metrology controls. It also provides
requirements for the approval of parts of
the measuring systems (meter, etc.).
In principle, this Specification applies to all
measuring systems fitted with a meter as
defined under paragraph 1(1) of Part 1-
Terminology (continuous measurement),
whatever be the measuring principle of the
meters or their application, except-

<I) drum meters for alcohol;
(II) measuring systems for cryogenic

liquids;
(iii) direct mass measuring systems,

the provisions of paragraph 4 shall

•
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applyto electronic measuting-systems
for alcohol and for cryqgenic liquids.
This' Specification also 'applies to
systems 'in -whlch volume
measurements "are .converted to
mass Indication.
Moreover,'speciflCprovisionscouldbe
developed for .measuring systems
equipped with ,e;g. 'ultrasonic or
vor.tex .meter.s. It will then be
ap'propriateito.decidewhether such
meters should :be included In the
scope of this ·Specification.
This Specification ·isnot Intended to
prevent the development of new
technologies.

(2) liquids to be measured
MeaslJrlng:s,ystemsthat are covered by this
Specificationmay be used for the following
liquids, namely :-

(i) liquid petroleum and related
products : crude Oil, liquid
hydrocarbons, liquefied petroleum
gas (lPG), liquid fuel, lubricants,
Industrial oils, etc.;

(iI) liquid food: dairy products (milk,
cream, etc.), beer and brewer's
worth, wine and musts (elder, etc.),
alcoholic beverages (liquor, whisky,
etc.) non-alcoholic carbonated and
not carbonated beverages, juices
and concentrates, vegetable oils
(Soya-bean-oil, palm-oil, etc.);

(Iii) alcohol: pure ethanol (ethyl alcohol)
and mixtures of only ethanol and
water (except drum meters for
alcohol) ;

(iv) chemicalproducts in liquIdstete: HO,
H2S04, ammonia water etc; and

(v) other liquids: all other liquidsexcept
cold potable water and hot water;
examples: distilled water and
delonlsed water, liquids used for
calibration of tanks.

2. GeneralrequIrements
(J) Constituents of a measuring system

A meter Itself is not a measuring system,
The smallest possible measuring system
indudes+

(i) a meter,
(II) a transfer paint,

(iii) a hydraulic circuit with particular
characteristics which must be taken
into account,

(iv) a gas elimination device,
(v) a filter device,
(vI) a pumping device,
(vii) correction devices related to

temperature, viscosity, etc.
The measuring system may'be provided
with other anciilaryand additionaldevices.
If severalmeters are intended for a single
measuring operation, the meters are
considered to form a single measuring
system.
If several meters intended for separate
measuring operations have common

. elements (calculator, filter, gaselimination
device, conversion devices, etc.) each
meter is considered to form, with the
common elements, a measuring system.

(2) Ancillary devices

(i) Ancillary devices may be a part of
the calculatoror of the meter; or may
be peripheral equipment, connected
through an interfaceto the calculator.

(II) In addition these devicesshall bear
a legend which is clearly visible to
the user to indicate that they are not
controlled when they display a
rpeasurement result visible to the
user. Such a legend will be present
on each print out likely to be made
available to the consumer.

(J) Field of operation
(i) The field of operation of a measuring

system is determined by the
following characteristics, namely :-

(a) minimum measured quantity,
(b) measuring range limited by the

minimum flowrate, Qm;n' and the
maximum flowrate, Qmax'

(c) maximumpressureof the liquid,PIIIIX'

(d) minimum pressureof the liquid Pmin'

(e) nature of the liquid(s) to be
measuredand the limits of kinematic
or dynamic viscosity when an
indication of the nature of the liquids
alone is not sufficient to characterize
their viscosity,

' ,. •.. ,. _.,..,,~ _•.... _..__ *..I ~ __• _ _ p .L.~_.i:J__i . .~i.•. __ .._. C_
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(f) maximum temperature of the liquid,
T"",.,

(g) minimum temperature of the liquid,
Tmtn, and

(h) environmental class.
(il) The minimum measured quantity of

a measuring system shall have the
form 1 x lOn, 2 X 10" or 5 x 10"
authorized units of volume, where
n Is a positive or negative whole
number, or zero.
The minimum measured quantity
shall satiSfythe conditions of useof
the measuring system; except in
exceptional cases, the measuring
system shall not be used for
measuring quantities less than this
minimum measured quantity.
The minimum measured quantity of
a measuring systemshalf be not less
than the largest minimum measured
quantity of anyone of Its constituent
elements(meter(s), gasextractor(s),
special gas extractor(s), etc.).
However,for gaselimination devices
this provision does not need to be
fulfilled if it is demonstrated
(Including tests) that It is not
necessary.

(iii) Themeasuringrangeshalfsatisfythe
conditions of use of the measuring
system; the latter shall be designed
so that the flowrate is between the
minimum flowrate and the maximum
f1owrate,exceptat the beginningand
at the end of the measurement or
during InterruptIons.
The measuring rangeof a measuring
systemshall bewithin the measuring
range of each of its elements.
Except in the case of specific
provisions of certain types of
measuring systems, the maximum
flowrate of the. measuring system
shall normally be equal to at least
four times the minimum flowrate of
the meteror the sumof the minimum
tlowrates of the meters wIth which
it is fitted. In some particular cases
the ratio may be two.

(iv) Ameasuringsystemshallexclusively
be usedfor measuringliquidshaving
characteristics within its field of
operation, as specifiedin the pattern
approval certifIcate. The field of
operation of a measuring system
shall be within the fields of
measurement of each of its
constituent elements (metres, gas
elimination devices).
When two or more meters are
mounted in parallel in the same
measuring system, the limiting
flowrates (Q..... Qmln) of the various
metres are taken into consideration,
especially the sum of the limiting
fiowrates, to verify if the measuring
systemmeets the provision above.

(4) Accuracy classes
Taking into consideration their field
of application, measuring systems
are classified into four accuracy
classesaccording to Ta~le.1.

TABLE 1

asss Field of application

0.3 Measuring systems on pipeline
[see paragraph 5.(6)]
All measuring systems if not differently
stated elsewhere in this table, In
particular:
• fuel dispensers for motor vehicles

(other than LPGdispensers) (see
paragraph 5.(1) and 5.(9)]

0.5 • measuring systemson road tankers
for liquids of low viscosity [see
paragraph 5.(2)]

• measuringsystemsfor the unloading
of ships' tanks and rail and road
tankers [see paragraph S.(3)]

• measuring systems for milk [see
paragraph 5.(5)]

• measuring systemsfor loadingships
(see paragraph 5.(6))

• measuring systems for refuelling
aircraft [see paragraph 5.(8)].

1.0 Measuring systems (other than
LPG dispensers) for liquefied
gases under pressure measured at a
temperature equal to or above - lOoe
[see paragraph 5.(4)]
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1.5.

• LPGdlspenserSofor.momr"vehides[see
paragraph 5.(7)J

• Measuring systems normally·ln class
0.3.or 0.5 but used'for liquids:

• whose temperature is Jess .than
- 100e or greater than -SooC, or

• whose dynamic "viscosity is higher
than'1000 MPa:s,or

• whosemaximum volumetric flowrate
Is nothigher·than 20 t/h

Measurll1g~ystemsJor liquefied carbon
dloxlde'[Paragraph 'S(4)(x)]
• Measuring'systems (other than LPG

dispenser')for liquefied gases under
pressuremeasured at a temperature
below - lOOC[Paragraph5(4)]

(5) Maximumpennlsslbleerrors
(I) For volumes not smaller than two

IItres., and without prejudice to
paragraph 2(5)(iii) the maximum
permfsslble relative errors; positive
or negative, on volume Indications
are specified in Table 2.

TABLE 2
Accuracy classes

0.3 1.00.5 1.5
A
B

0.3% . 0.5% 1.0% 1.5%
0.2% 0.3% 0.6% 1.0%
(II) For volumes smaller than two litres,

and without prejudice to paragraph
2.(5)(111), the maximum permissible
errors, positive or negative, on
volume Indications are spedtled In
Table 3.

TABLE 3

Measuredquantity Maximum permissible
errors

From 1 to 2 L Value fixed in Table 2,
applied to 2 L

From 0.4 to 1 L Twice the value fixed in
Table 2

0.2 to 0.4 L twice the value fixed in
Table 2, appl,iedto 0.4 L

From 0.1 to 0.2 L quadruple the value fixed
in Table 2

Less than 0.1 L . quadruple the value fixed
in Table 2, applied to
0.1 L

(iii) However, whatever the measured
quantity may be, the magnitude of
the maximum permissible error is
given by the greater of the following
two values:

(a) absolute value of the maximum
.permissible error given in Table 2
or Table 3,

(b) minimum specified volume
deviation.
Forminimum measuredquantities
greater than or equal to two litres,
the minimum specified volume
deviation (Emln) is given by the
formula:

Em," = (2 Vmin) X (N100)
where

Vmin is the minimum measured
quantity,
A is the numerical value specified in
line A of Table 2 for the relevant
accuracy class.

For minimum measured quantities less
than two litres, the minimum specified
volume deviation is twice the valuespecified
in Table 3, and related to line A of Table 2.
Note: The minimum specified volume
deviation is an absolute maximum
permissible error.

(6) Conditions, for applying maximum
permissible errors
Provisions in this sub-clause apply to volume

indications at metering conditions [see Paragraph
2(7) for converted lndicatlons].

(I) Maximum permissible errors in line A of
Table 2 apply to complete measuring
systems, for all liquids, all temperatures and
all pressuresof the liquids, and all flowrates
for which the system is intended to be, or
hasbeen approved, without any adjustment
between the various tests, for:

(a) pattern approval,
(b) initial verification in one stage or the

second stage of a two-stage initial
verification,

(c) subsequent verifications.
(II) Explanation:An adjustment is allowed for

each liquid, but in this case the pattern
approval certificate provides information on
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the capability of the meter to measure all
the liquids without particular precautions.
For example, the meter may be allowed
only for measuring one liquid In normal
use, or an automatic device that provides
an adaptation to each liquid may be
necessary.

(iii) When stated In the pattern approval
certificate, a one-stage initial verification
or the second stage of a two-stage Initial
verificationof a measuringsystem Intended
to measure two or more liquids may be
carried out with one liquid only or with a
liquid different from the i.ntended liquids.
In this case and if necessary, the pattern
approval certificate provides a smaller
range or a shift for maximum permissible
errors, so that Paragraph2(6)(1) is fulfilled
by the measuring system for all intended
liquids.
When stated in the pattern approval
certificate, the Initial verification of a meter
of a measuringsystem intended to measure
two or more liquids may be carried out with
one liquidonly or with a liquid different from
the Intended liquids. In this case and if
necessary,the pattern approval certificate
provides a smaller range or a shift for
maximum permissible errors, so that
Paragraph·2(6)(ii) is fulfilled by the meter
for aUIntended liquids.
The aboveconsiderationsmay beextended
to the case of a measuring system or a
meter Intended to measure only one liquid

TABLE 4

but verified with another hquld,
(7) Provisions for converted Indications

(i) Maximum permissible errors on conversion
devices
When a conversion device for converting
into a volume at base conditions or into a
mass' (including all Its components and
associated m'easurlng Instruments) is
verified separately, maximum permissible
errors on converted Indications due to the
conversiondevice, positive or negative, are
equal to ± (A - 6), A and Bbeing the values
specified in Table 2. However, the
magnitude of the maximum permissible
error shall not be less than the greater of
the two following values:-

(a) one-half scale interval of the
indicating device for converted
indications,

(b) half of the value corresponding to
the minimum specified volume
deviation.

(ii) Accuracy of associated measuring
instruments
When verified separately, associated
measuring instruments shall exhibit an
accuracy at least as good as the values in
Table 4.' -
These values apply to the indications of
associated measuring Instruments taken
Into account for the calculation of the
converted quantity (they include errors
mentioned in Paragraph2(7)(iii).

Maximum permissible
errors on measuring

Accuracy classesof the measuring system
0.3 0.5 1.0 1.5

Temperature

Pressure less than 1 MPa: ± 50 kPa
between 1 and 4 MPa : ± 5%
more than 4MPa:± 200 kPa

Density ± 1 kg/m3 ± 1 kg/m3 ±2 kg/m3 ±2 kgJm3

Density
(iii) Accuracy for calculation of

characteristic quantities of the liquid
When the calculating functIon of a
conversion device Is verified
separately,the maximumpermissible
error for the calculation of each
characteristic quantity of the liquid,

positive or negative, isequal to two­
fifths of the value fixed in paragraph
2(7)(il). However, the magnitude of
the maximum permissibleerror shall
not be less than one-half scale
interval of the indicating device for
converted indications.
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(iv) DlrectveritiEation.of..a.converted:mass
Indication
When a 'conversion device is only
associated with (or included in) a
meter andwhen the convertedmass
Indication is verified directly by
comparison to.mass standards (e.g.
using a weighing machine) the
maximum permissible errors (MPE)
on the converted indication, positive
or negativ,e, are given by the
formula:

MPE= ± [82 + (A - B}2 ]'h
where A and B are the values
specified in Table 2.
Whena conversiondeviceis included
In a measuring system, maximum
permissible errors of line A of Table

"2 a-pply 'to' the converted mass
'Indication. However,in any case,the
magnJtudeof maximum permissible
errors shallnot be lessthan the mass
corresponding to the minimum
specffledvolume deviation.

(v) Direct verification of, a converted
volume indication
Standardsdelivering directly the true
value of converted volume
Indications are not available for
general uses. Such standards only
exist for a given liquid or for very
similar liquids. Whensuch standards
areavailable,provisionsin paragraph
2(7)(lv) can be applied by analogy.

(8) Maximum permlS$ible errors on calculators
Maximum permissible errors on quantities
of liquid Indications applicable to
calculators, positive or negative, when they
are tested separately, are equal to one­
tenth of the maximum permissible error
defined In line A of Table 2. However, the
magnitude of' the maximum permissible
error shall not be less than one-half scale
interval of the measuring system in which
the calculator Is intended to be included.

(9) Indications
(i) The volume indication shall be made

In cubic centimetres or millilitres, in
cubicdecimetres or litres, or in cubic
metres. The symbol or the name of
the unit shall appear In the
immediate vicinity of the indication.

Massmay onlybe indicatedin tonnes,
kilograms or grams. The symbol or
the name of the unit shall appear In
the immediate vicinity of the
indication.

(Ii) Measuringsystemsshallbe provided
with an indicating device giving the
volume of liquid measured at
metering conditions.
Without prejudice to the provisions
in paragraph 2(9)(iii) when a
measuring system is fitted with a
conversion device, It shall be fitted
(in addition to the device indicating
volumesat metering conditions)with
a device Indicating the volume at
base conditions or the mass.
Provisions applicable to devices
which indicate the volume at
metering conditions apply to devices
which indicate the volume at base
conditions and byanalogy to devices
which indicate the mass.

(ill) The use of the same display for the
indications of volume at metering
conditions and of volume at base
conditions or of mass is authorized
provided that the nature of the
displayed quantity is clear and that
these indications are available on
request.

(Iv) A measuring system may have
~everal devices Indicating the same
quantity. Each shall meet the
requirements of this specification.
The scale intervals of the various
indications may be different.

(v) For any measured quantity relating
to the same measurement, the
indications provided by various
devices shall not deviate one from
another by more than one scale
interval or the greatest of the two
scale intervals if they differ, except
otherwise provided in clause 5 (see
paragraph 5 (lO)(f)(c».

(vi) Subject to specific provisions for
certain types of measuring systems,
useof the same indicating devicefor
the indications of severalmeasuring
systems(which then havea common
indicating device) is authorized
provided that one of the following
conditions is met:-

. , ,- .. ~...-.....~f;:._...-..-......... _ ...~..._.~i........~ ......1 •••• ~. __ ._ "" u ._._.A.• --. - •
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(a) it Is impossible to use any two of
these measuring systems
simultaneously,

(b) the Indications relating to a given
measuring system are accompanied
by a clear identification of that
measuring system and the usermay
obtain the indication corresponding
to any of the measuring systems
concerned,usinga simplecommand.

(lO) Elimination of IIlr or gases
(i) General requirements

Measuringsystemsshall be constructed and
installed so that during normal operation,
neither air intake nor gas releasewill occur
in the liquid upstream of the meter. If there
is a risk that this requirement may not be
met, the measuring systems shall
incorporate a gas elimination device
permitting the proper elimination of any air
or undissolved gases which may be
contained In the liquid before it enters the
meter,

The gas elimination device shall be suitable
for the supply conditions and be arranged in
such a way that the effect due to the
influence of the air or gases on the
measuring result does not exceed-

(a) 0,5% of the quantity measured for
liquidsother than potable liquidsand
for liquidsof a viscositynot exceeding
1MPa,s,

(b) 1% of the quantity measured for
potable liquids and for liquids of a
viscosity exceeding 1MPa.s.

However, it is not necessary for this
effect to be less than 1% of the
minimum measuredquantity,

The valuesspecified in this paragraph
apply to the gas elimination device
when It Issubject to separatecontrol,
e,g, for pattern approval,

In this case, they apply to the
differences between:

* the meter errors with air Intake or
with gas, and

* the meter errors without air intake
or gas.

(ii) Pumped flow
A gas separator shall be provided when,
subject to the provisions in paragraph
2(10) (iv), the pressure at the pump inlet
may, evenmomentarily, fall beloweither the
atmospheric pressure or the saturated
vapour pressure of the liquid.
Nogas ellrnlnetlon device is required when
the pressure at the pump inlet is always
greater than the atmospheric pressureand
the saturated vapour pressure of the liquid,
and if any gaseous f~rmatlon liable to have
a specific effect greater than 1% of the

. minimum measuredquantity cannot form or
enter the inlet pipe work of the meter,
whatever be the conditions of use.
A gas elimination device Is required when
the pressure at the pump inlet is always
greater than the atmospheric pressureand
the saturated vapour pressure of the liquid,
but gaseous formations liable to have a
specific effect greater than 1% of the
minimum measured quantity can occur.
When applying this provision, it is necessary
to consider, in particular-

(a) gaseous formations likely to occur
owing to thermal contraction during
shutdown periods; if gaseous
formation is possible, a gasextractor
is required,

(b) air pockets likely to be introducedInto
the pipework when the supplytank Is
completely empty; in case there Isa
possibility of gaseous formation, a
special gas extractor is'~equired,
The gas elimination device shall be
installed downstream of the pump or
be combined with the pump,
If the gas elimination device is
installed below the levelof the meter,
a non-return valve fitted, if necessary,
with a pressure limiting device shall
be incorporated to prevent the
pipework .between the two
components from emptying.
The loss of pressure caused by the
flow of liquid between the gas
elimination deviceand the meter shall
be as small as possible.
If the pipework.upstreamof the meter
incorporates several high points, it
may be necessary to provide one or
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moreautomaticor manualevacuation
devices.

(iii) Non-pumped flow

Whena meter issupplied by gravity without
use of a pump, and if the pressure of the
liquid Inall parts of the:pipework upstream
of the meter and in the meter Itself .ls
greater than-the saturated vapour pressure
of the Hqu!d;andthe atmospheric pressure
at measuring conditions, a gas elimination
device lsmotnecesserv, However, after the
measur.l~g 'system has been put into
service; an :arrangement is required to
ensure that ,It remains correctly filled.

If the pressure of the liquid is likely to be
lower than the atmospheric pressure While
remalnlll9 greater than the saturated
vapour pressure, an appropriate device
shall prevent entry of air into the meter.

If a meter ~ssupplied under gas pressure,
. the measuring system shall be so
constructed that separation of air or gas is
avoided. An appropriate device shall
prevent entry of gas into the meter.

In all Circumstances, the pressure of the
liquid between the meter and the transfer
point shall be greater than the saturated
vapour pressure of the liquid.

(i~)Viscous liquids
Since the effectiveness of gas separators
and gas extractors decreases as the
viscosity of the liquids increases, these
devices may be dispensed with for liquids
with a dynamic viscosity of more than 20
mPa.sat 20°C.
In this case, It is necessary to make
provisionsto prevent entry of air.The pump
shall be so arranged that the Inlet pressure
is always greater than the atmospheric
pressure.

If it Is not always possible to meet this
condition, a device shall be provided to stop
the flow of liquid automatically as soon as
the Inlet pressure falls below the
atmospheric pressure. A' pressure gauge
shall be used to monitor this pressure.
These provisions are not necessary if
devices are provided which ensure that no
air can enter through the joints in the
sections of the pipework under reduced
pressure and If the measuring system is so

arranged that no air or dissolved gaseswill
be released.

(v) Removal of gases

The gas removal pipe of a gas elimination
device shall not Include a manually
controlled valve If closure of this valve
prevents the operation of the gas
elimination device, However, if such a
closing element is required for safety
reasons, it shall be possible to ensure by
means of a sealing device that it remains
in the open position, unless closure of the
valve automatically prevents further
measurement.

(vi) Anti-swirl device

If the supply tank of a measuring system Is
normally to be completely emptied, the
outlet of the tank shall be fitted with an
anti-swirl device, unless the measurIng
system incorporates a gas separator.

(vii) General provisions for gas elimination
devices

(a) In principle, the gas separated in a
· gas elimination device is evacuated
automatically. However, the

· automatic operation is not necessary
if a device is provided which
automatically either stops or
suffiCiently reduces the flow of liquId

, when there is a risk of air or gases
·entering the meter. In the case of
shutdown, no measurement shall be
possible unless the air or gases are
automatically or manually
eliminated.

(b) The operational limits of a gas
elimination device are as follows:-

(aa) the maximum flowrate(s) for one or
. more specfled liquids,

(bb) the maximum pressure (with no flow
running) and minimum pressure
(with liquid and without air intake
while the pump is running at
maximum fiowrate) compatible with
the correct operation of the gas
elimination device,

(cc) the minimum measured quantity for
which it is designed.

(viii) Special provisions applicable to gas
separators
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(a) Within the error limits specified in
paragraph 2(10)(i), a gas separator
fitted In a measuring system that
does not Incorporate a gas Indicator
as specified in paragraph2(11) shall
ensurethe elimination of air or gases
mixedwith the liquid to be measured
underthe following test conditions;-'

(aa) without air or gases the measuring,
system operates at the maximum
flow rate and at the minimum
pressure specified for the gas
separator,

(bb) then air is introduced or gases are
created as long as the measuring
system operates. Any proportion by
volume of air or gases relative to the
liquid is permitted If the qas
separator isdesignedfor a maximum
Rowrate lower than or equal to 20
m'/h; It Is limited to 30% if the gas
separator isdesignedfor a maximum
flowrate higher than 20 m3/h (the
volumesof air or gasesaremeasured
at atmospheric pressure in
determining their percentages).The
percentage is considered only when
the meter is running.
Furthermore, when provided, the
automatic gas removal device must
continue to operate correctly at the
maximum pressure fixed for these
gas separators.

(b) Within the error limits specified in
paragraph 2(1O)(i), a gas separator
fitted In a measuring system that
Incorporates a gas indicator shall
ensurethe elimination of air or gases
mixedwith the liquid to bemeasured
under the following conditions :

(aa) without air or gases the measuring
system operates at the maximum
flowrate and at the minimum
pressurespecified for the measuring
system,

(bb) then air is introduced or gases are
, created as long as the measuring
system operates. The proportion by
volume of air or gases relative to the
liquid does not exceed-
20% for liquids of a viscosity not
exceeding 1 MPa.s, other than
potable liquids,

10% for potableliquidsandfor liquids
of a viscosity exceeding
1MPa.s. '

The percentagesare consideredonly when
the meter is running.
When the proportion by volume of air or
gases relative to the liquid ,is greater than
the abovementionedpercentagesandwhen
the gas separator does not meet the
requirementswith respect to the maximum
permissible errors, the gas indicator must
dearly reveal the presence of air or gas
bubbles.

(ix) Special provisions applicable to gas
extractors

A gas extractor or special gas extractor
shall, at the maximum flowrate of the
measuring system, ensure that elimination
of an air or gas pocket of a volume
(measured at atmospheric, pressure) at
least equal to the minimum measured
quantity with no resulting additional effect
greater than 1% of the minimummeasured
quantity.
Moreover,a special gas extractor shall also
be capable of separating continuously a
volume of air or gas mixed with the liquid
equal to 5%, of the volume of liquid
delivered at the maximum flowrate without
the resulting additional effect exceedingthe
limits fixed in paragraph 2(10)(1).

Notes:

(i) A special gas extractor is used mainly In
measuring systems mounted on road
tankers.

(ii) Installing a special gas extractor is subject
to feeding conditions. Therefore, no
performance is required for proportions
greater than 5%.

(11) GasIndicator
The gas indicator shall be deslqned so as to

provide a satisfactory indication of the presence of
air or gases in the liquid.

The gas Indicator shall be Installeddownstream
of the meter. In empty hose measuring systems,
the gas Indicator may be in the form of a weir-type
sight glass and may also be used as the transfer
point.

The gas indicator may be fitted with a bleed
screwor with any other venting devicewhen it forms

...... ---._
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a high point of the pipe' work. No pipe must be
connected to the venting device .. F.low Indicating
devices (e.g. spinners) may be incorporated in gas
indicators provided that such devices do not prevent
observation of any gaseous formations which could
be present in the liquid.

(J2) Transfer point
(i) Measurll'\g systems shall incorporate a

transfer.point, This transfer pointls located
downstr:eam .of ·the meter in delivery
systems ,and ~upstream of the meter in
receivll19·systems.

(Ii) Measuring :systems :may.be of two types:
"empty hose" systems and "full hose"
systems:lhe term "hose" indudes rigid pipe
work.

(a) !Ernpty:hosesystemsare, in the case
of tiellvery equipment, measuring

, systems in which the transfer point
is 'located upstream of the delivery
hose. This transfer point may be In
the form of either a weir type sight
glass, or a closing device combined,
In each case, with a system which
ensures the emptying of the delivery
hoseafter eachmeasuringoperation.

(b) Full hose systems, In the case of
delivery equipment, are measuring
systems in which the transfer point
consists of a closing device located
Inthe delivery line.When the delivery
line hasa free end, the dosing device
must be installed ascloseas possible

. to this end.
(c) In the case of receiving equipment,

the sameprovisionsapply by analogy
to the reception pipework upstream
of the meter.

(J3)Complete filling of the measuring system
(i) The meter and the pipe work between the

meter and the transfer point shall be kept
full of liquid during measurement and
during shutdown periods.
When this condition is not met, especially
in the case of permanent installations, the
.complete filling of the measuring system
up to the transfer point shall be effected
manually and monitored during
measurement and shutdowns. To ensure
complete elimination of air and gases from
the measuring system, venting devices

fitted with small sight glasses whenever
possible shall be placed in appropriate
positions.

(ii) The additional effect of the pipe work
between the meter and the transfer point
shall not be greater than 1% of the
minimum measured quantity due to
variations in .temperature, equal to-

• lOoC for exposed pipes,

• 2°C for insulated or underground pipes.

To calculate this additional effect the
coefficient of thermal expansion for the
liquid shall be rounded to 1.10-3per degree
Celsius.

(iii) Subject to the provisions in paragraph
2(10)(iii), a pressure maintaining device
shall, If necessary,be Installeddownstream
of the meter to ensure that the pressure in
the gaselimination device and in the meter
Isalways greater than both the atmospheric
pressureand the saturated vapour pressure
of the liquid.

(Iv) A measuring system in which the liquid
could flow in the opposite direction to that
of normal flow when the 'pump is stopped
shall be provided with a non-return valve,
fitted with a pressure limiting device, If
necessary,when reversal of the flow could
result in errors greater than the minimum
specified volume deviation.

'e
(v) In empty hose measuring systems, the

plpework downstream of the meter and, If
necessary, the pipework upstream of the
meter shall have a high point so that all
parts of the measuring system always
remain full.

(vi) In full hose measuring systems which are
used for measuring liquids other than
liquefied gases, the free end of the hose
shall incorporate a device which prevents
the draining of the hose during shutdown
periods. r

When a closing device is installed
downstream of this device, the volume of
the space between them shall be as small
as possible and, in all cases, be less than
the minimum specified volume deviation.

(vii) If the hosecomprises several components,
these shall be assembled either by means
of a specialconnector which keepsthe hose
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full, or by a connectionsystemwhich iseither
sealed or requires the use of a special tool
to be disconnected.

(1.4)Draining
(i) In empty hosemeasuring systems, draining

of the delivery hose referred to In paragraph
2(12)(II)(a) is ensured by a venting valve.
In some cases, this valve may be replaced
by special devices, e.g. an auxiliary pump
or a compressed gas Injector.
In measuring systems intended for
minimum measured quantities of less tha n
10m', these draining devices shall operate
automatically.

However, when it is not possible, for duly
established technical or safety reasons, to
deliver (or to receive) the measured volume
contained In hoses of an empty hose
measuring system (for example, when
measuring liquefied carbon dioxide), this
volume shall be smaller than or equal to
half the minimum specified volume
deviation.

(ii) In full hose measuring systems, particularly
those Intended for measuring viscous
liquids, the nozzle shall be so deSignedthat
it cannot retain a volume of liquid exceeding
0.4 times the minimum specified volume
deviation.

(1.5) Variations In the internal volume of full
hoses
For full hoses In a measuring system provided

with a hose reef, the Increase In Internal volume due
to the change from the coiled hose poslnon when
not under pressure to the uncoiled hose positionwhen
under pressure without any flow of liquid, shall not
exceed twice the minimum specified volume
deviation.

If the measuring system is not provided with a
hose reel, the Increase In internal volume shall not
exceed the minimum specified volume deviation.
(1.6) Branches .nd bypasses

(i) .In measuring systems intended to deliver
liquids, no means shall be provided by
which any measured liquid can be diverted
downstream of the meter. However, two or
more delivery outlets may be permanently
installed and operated simultaneously or
alternatively provided so that any diversion
of flow to other than the intended receiving
receptacle(s) cannot be readily

accomplished or 1.5 readily apparent. Such
means include, tor example, physical
barriers, visible valves or indications that
make it clear which outlets are in operation,
and explanatory signs, If necessary.
For measuring systems Intended to receive
liquids, such provisions apply by analogy.
A manually controlled outlet may be

. available for purging or draining the

. measuring system. Effective means shall
be provided to prevent the passageof liquid
through any such outlet during normal
operation of the measuring system.

(ii) In measuring systems which may operate
either with an empty hose or with a full
hose and which are equipped with fleXible
pipes, a non-return valve shall, if necessary,
be incorporated in the rigid pipework,
leading to the full hose immediately
downstream from the selector valve. In
addition, the selector valve shall not, in any
position, permit connection of the discharge
hose, operating as an empty hose to the
plpework leading to the full hose.

(iii) Any connections which may be provided for
bypassing the meter shall be closed by
means of blanking flanges. However, if the
operating requirements make sucha bypass
necessary,it shall be closedeither by means
of a closing disc or a double closing device
with a monitoring valve in between. Itshall
be possible to ensure closure by means of
seals, or there shall be an automatic
monitoring of the double block-and-bleed
valve in the bypass gIving an alarm signal
In case of leakage in this valve.

(1.7) Control and closing mechanisms
(;) If there is a risk that the supply conditions

can overload the meter, a flow limiting
device shall be provided. This device shall
be Installed downstream of the meter. It
shall be possible to seal it.

(ll) The various positions of the controls of
multi-way valves shall be easily visible and
located by notches, stops or other fixing
devices. Deviations from this requirement
are permissiblewhen the adjacent positions
of the controls form an angle of 90° or
more.

(18) Various provisions
(i) If provided, filters shall not disturb the

measuring operation.

-- -. _j-------------
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(ii) In the case of measuring liquid petroleum
products, means for vapour recovery shall
not Influence the accuracy of
measurements such that the maximum
permissible error is exceeded:

(J9) Markings
(I) Eachmeasuring system, component or sub­

system for which pattern approval hasbeen
granted shall bear, placed together legibly
and Indelibly either on the dial of the

, indicating device or on a special data plate,
the following Information :-

(a) pattern approval sign
(b) manufacturer's identification mark or

trademark '
(c) designation selected by the

manufacturer; if appropriate
(d) serial number and year of

manufacture
(e) characteristics as defined in

paragraphs 2(3)(1), 3(1)(I)(a),
2(lO)(vll)(b), or 3(1)(vll)(a).

(f) accuracy class, if other than 0.5.
Note: The Indicated characteristics should be

the actual characteristics of use, if they are known
when the plate Isaffixed. When they are not known,
the indicated characteristics are those allowed by
the pattern approval certificate.

However, the minimum and the maximum
temperatures of the liquids shall appear on the data
plate only when they differ from - 10°C and + 50°C
respectively.

The minimum measured quantity of the
measuring system shall in all cases be
clearly visible on the dial of any Indicating
device visible to the user during the
measurement.
If severalmeters operate in a single system
using common components, the marking
required for each part of the system may
be combined on a single plate.
When a measuring system can be
transported without being dismantled, the
markings required for each component may
also be combined on a single plate.

(ii) Any Information, markings or diagrams
specified by this Recommendation or
possibly by the pattern approval certificate,
shall be clearly visible on the dial of the
indicating device or within proximity to it.

The markings on the dial of the indicating
device of a meter forming a part of a
measuring system shall not contravene
those on the data plate of the rneasunnq
system.

(III) When volume at base conditions is
indicated, these base conditions shall be
dearly mentioned Inthe vicinity of the result
of measurement, In the form :

Tb = °C (or K)

Pb = MPa(or kPaor Paor bar)..

(20) Sealing devices and stamping plate
(I) General

Sealing is preferably carried out by means
of lead seals. However, other types of
sealing are permitted on fragile instruments

, or when these seals provide sufficient
Integrity, electronlc seals for instance.
The seals shall, In all cases, be easily
accessible.
Sealing should be provided on all parts of
the measuring system which cannot be

, materially protected in any other way
against operations liable to affect the
measurement accuracy.
Itmust be prohibited to change parameters
which participate In the determination of
the results of measurement (parameters
for correction and conversion in particular)
by mJans of sealing devices.

Except for direct seiling to the public, it may
be acceptable that the nature of the
measured liquid or Its viscosity bemanually
entered into the calculator at the beginning
of the measurement operation [see
paragraph 3(1)(v)], even when this datum
partiCipates in the correction. This datum
and a note explaining that this quantity has
beenentered manually shall then be printed
at the same time as the measurement
results.
A plate,' referred to as the stamping plate, ,
aimed at receiving the control marks, shall
be sealed or permanently attached on a
support of the measuring system. It may
be combined with the data plate of the
measuring system referred to in paragraph
'2(19).
In the case of a measuring system used
for potable liquids, sealing shall be applled
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suchthat the equipment may be dismantled
for cleanIng purposes,

(ii) Electronic sealing devices

(a) When access to parameters that
participate in the determination of
results of measurement is not
protected by mechanical sealing
devIces,the protectiOnshall fulfil the
.following provisions (except In cases
related to the 5th paragraph of
paragraph 2(20)(1):-

(aa) access shall only be allowed to
authorized people, e.g. by means of
a code (key-word) or of a special
device (hard key, etc.): the code
must be changeable; access by
means of only a code is not allowed
In the case of direct selling to the
public;

(bb) It shall be possible for at least the
last Intervention to be memorized;
the record shall include the date and
a characteristic element Identifying
the authorized person making the
Intervention [see (a) above]; the
traceability of the last Intervention
shall be assured for at least two
years, If It is not over-written on the
occasionof a further intervention; if
It Is possible to memorize more than
one Intervention, and if deletion of a
previous intervention must occur to
permit a new record, the oldest
record shall be deleted.

(b) For measuring systems with parts
which may be disconnectedone from
another by the user and which are
Interchangeable, the following
provisions shall be fulfilled:-

(aa) It shall not be possible to access
parameters that participate in the
determination of results of
measurementsthrough disconnected
points unless the provlslons in
2(20)(U)(a) are fulfilled;

(bb) InterpoSing any device which may
Influence the accuracy shalt be
prevented by means of electronic
and data processing securities or, if
not possible, by mechanical means.

(c) For measuring systems with parts
which may be disconnectedone from

another by the user and which are
not Interchangeable, the provisions
in 2.20,2.2 apply. Moreover, these
measuring systemsshall be provided
with deviceswhich do not allow them
to operate If the various parts are
not .essccteted according to the

. rnenutacturers configuration,
Note: Disconnectionswhich are not
allowed to the user may be
prevented, for example by means of
a device that prevents any
measurement after disconnecting
and reconnecting.

3. Requirements for meters and ancillarv
devicesof a measuring system

(1) Meter
The meter( s) of a measuring system shall meet

the following requirements, whether or not it (they)
is (are) subject to a separate pattern approval:-

(I) Field of operation

(a) The field of operation of a meter Is
determined at least by the following
characteristlcs :-

(aa) minimum measured quantity;

(bb) measuring range limited by the
minimum flowrate, Qmin' and the
maximum flow rate, Q_. II\IX,

(cc) maximum pressure of the liquid,
pmax'

(dd) nature of the liquid(s) to be
measured and limits of kinematic
or dynamic viscosity when the
indication of the nature of the
liquid alone is not sutfldent for
characterizIng its viscosity,

(ee) maximum temperature of the
liquid, Tmox'

(ff) minimum temperature of the
liquid, Tmin'

(b) The value of the minimum measured
quantity shall be in the form 1x 10",
2 x 10nor 5 x 10" authorised units of
volume, n being a positive or
negative whole number, or zero.

(c) Cn general, the ratio between the
maximum and the minimum nowrate
of the meter shall be:-

(l) at least equal to ten for meters

\_1-__
----------------------_. -- --
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for liquids having a viscosity less
. than 20 MPa.s at measurement
temperature, other than liquefied
-gases,

(11) at least 'equal to five for meters
for.lI~uidshaving a viscosityequal
to·or greater than 20 MPa.sand
.for meters for liquefied gases.
··However,when the requirements
.appltcable to a particular
:measuringsystem specifya lower
,ratio for that system or its meter,
the ratio for the meter may be less
than specified above, without
being lower than two in
.appjcatlon of 2.3(iil).

(il) Metrological requirements
(a) The maximum permissible errors

:for a meter, within Its field of
-operation, are equal to those
.spedfied In line B of Table 2.

(b) for any quantity equal to or
greater than five times the
minimum measured quantity, the
repeatability error of the meter
shall not be higher than two-fifths
of the value specified In tine A of
Table 2.

(c) Fora given liquidwithin their fields
of operation, meter shall present
a magnitude of the difference
between the initial intrinsic error
and the error after the endurance
test equal to or lessthan the value
specified in line B in Table 2.

(iii) Connectionsbetween the flow sensor
and the indicating device
In the text, the expression "flow
sensor" alsomeans"volume sensor".
The connections between the flow
sensorand the indicatingdeviceshall
be reliable and, for electronic
devices,durable, in accordancewith
paragraphs 4(1)(iii) and 4(3)(ii).
This provision also applies to
connections between primary and
secondary devices for
electromagnetic meters.

(iv) Adjustment device
Meters may be provided with an
adjustment device which permits

modification of the ratio between the
indicated volume and the actual
volume of liquid passingthrough the
meter, by a simple command.

When this adjustment device
modifies this ratio in a discontinuous
manner, the consecutive values of
the ratio shall not differ bymore than
0.0005 for meters Intended to equip
measuring systems of class0.3, and
0.001 for other meters.
Adjustment by meansof a bypassof
the meter Is prohibited.

(v) Correction device
Metersmay be fitted with correction
devices; such devices are always
considered as an Integral part of the
meter. The whole of the
requirements which apply to the
meter, in particular the maximum
permissible errors specified In
paragraph 3(1)(II)(a}, are therefore
applicable to the corrected volume
(at metering conditions).
In normal operation, non-corrected
volume shall not be displayed.
The aim of a correction device is to
reduce the errors as close to zero as
possible.

•All the parameters which are not
.measured and which are necessary
for correcting shall be contained in
the calculator at the beginningof the
measurement operation.
The correction device shall not allow
the correction of a pre-estimated
draft in relation to time or volume
flow, for example.
ASSOCiatedmeasuring instruments
shall be fitted with checkingdevices,
as specified In paragraph 4(3)(vi).

(vi) Measuring systems equipped with
volumetric meters
The periodicvariation of a volumetric
meter shall be less than half the
minimum specifiedvolumedeviation.
When a volumetric meter isapproved
separately, the pattern approval
certificate shall indicate the value
of its cyclic volume.
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(vii) Measuring systems equipped with
turbine meters

(a) The pressure downstream of the
meter shall satisfy the
manufacturer's specification. The
minimum pressure shall be
indicated on the data plate of the
meter.

(b) MeasuringsystemsequippedWith
turbine meters shall be fitted with
flow straightening devices for
preventing, as far as possible, the
liquid from any possible rotation
and for. regulating the flow at the
Inlet of the meter. These are
straight pipes, or flow
straighteners, or a combination of
straight pipes and a flow
straightener.
The flow straighteningdeviceshall
be placed immediately upstream
of the meter and Its internal
diameter shall be equal to the
diameter of the inlet of the meter.
The length of the necessary
straight pipes and the
characteristics of the flow
straighteners are specified by the
pattern approval of turbine
meters.

(c) Each turbine meter shall be
followed by a straight pipe having
an Internal diameter equal to the
outlet diameter of the meter and
a length of at least five times this
diameter.

(viii) Measuring systems equipped with
electromagnetic meters

(a) Measuringsystemsequippedwith
electromagnetic meters shall be
fitted with a straight pipe
upstream of the meter and with a
straight pipe downstream of the
meter.
The upstream pipe shall have an
Internaldiameter equal to the inlet
diameter of the meter and a
length of at least ten times this
diameter.
The downstream pipe shall have
an intemal diameter equal to the
outlet diameter of the meter and
a length of at least five times this
diameter.

r

(b) The time necessaryfor determining
the minlml,lmmeasuredquantity at
maximum flow rate, must be at
least twenty times the duration of
one complete cycle for meters
using a.c. or pulsed d.c. field
excitation.

(c) The maximum permissible cable
length between primary and
secondary devices, shall be not
more than 100metresor not more
than the' value L expressed in
metres according to the following
formula, whichever is smaller:

L = (kx c)/(fx C)
Where:

k = 2 x 10 - 5m
c is the conductlvlty of the liquid,
in 5/m

(is the field frequency during the
measuring cycle, in Hz

C is the effective cable
capadtance per metre, in F/m

(2) Indicating device

(i) General provisions

(a) Reading of the Indications shall be
precise, easy and non-ambiguous
whatever position the indicating
device comes to rest; if the device
comprises several elements, it shall
be arranged in such a way that the
reading of the measuredvolume can
be made by simple juxtaposition of
the indications of the different
elements. The decimal sign shall
appear distinctly.

(b) The scale interval of indication shall
be in the form 1 x lon, 2 X 10" or
5 x 10"authorized units of volume,
where n is a positive or negative
whole number, or zero.

(c) Non-significant scaleintervals should
be avoided: This does (lot apply to
price indications.

(d) The minimum specified volume
deviation shall beequal to or greater
than the following value:-

(i) for continuous indicating devices,
the volumecorrespondingto 2mm
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-'on the scale or to one-fifth of the
.scaleinterval (of the first element
for.mechaniail.indicatingdevices),
.whichever is greater,

(II) .for .dlscontlnucus indicating
-device,,thevolume corresponding
totwo scale intervals.

(ii) Mechanlcal.lndicating device

(a) 'When the graduation of an element
:Is,:entlrely visible, the value of one
:revolution of that element shall be
:In the form Ion authorized units of
volume; this rule however, does not
'apply to the element corresponding
to the maximum range of the
:indicating device.

(b) On 'an indicating device having
several elements, the value of each
revoiutton of an element whose

, ,graduation is entirely visible must
correspond to the .scale Interval of
the following element.

(c) An element of the indicating device
may have continuous or
discontinuous movement, but when
elements other than the first have
only part of their scales visible
through the windows, these
elements shall have discontinuous
movement.

(d) The advance by one figure of any
element having discontinuous
movement shall occur and be
completed when the preceding
element passes from 9 to O. .

(e) When the first element has only a
part of Its scale visible through a
window and has a continuous
movement, the. dimension of that
Window shall be at least equal to 1.S
times the distance between two
consecutive graduated scale marks.

(f) All scale marks shall have the same
width, constant along the line and
not exceeding one quarter of the
scale spacing. The apparent scale
spacing shall be equal to or greater
than 2 mm. The apparent height of
the figures shall be equal to or
greater than 4 mm, unlessotherwise
specified in the requirements for
particular measuring systems.

(Iii) Electronic indicating device
The continuous displayof volumeduring the
period of measurement Is only mandatory
in the case of direct selling to the public.
However,if interrupting the displayof volume
Interrupts the 'action of some checking
facilities that are mandatory or necessary
to ensure correct measurement, the volume
passing through the meter during each
interruption shall be smaller than or equal
to theminimum measured quantity.

(iv) Zero setting device for volume indicating
device

(a) A volume indicating device may be
provided with a device for setting the
indication to zero either by manual
operation or by means of an
automatic system.

(b) The zerosettingdeviceshall not permit
any alteration of the measurement
result shown by the volume indicating
device(other than bymakingthe result
disappear and displaying zeros).

(c) Oncethe zeroingoperationhas begun
it shall be impossible for the volume
indicating device to show a result
different from that of the
measurement which has just been
made, until the zeroingoperation has
beencompleted.

Indicating deviceson fuel dispensers
and electronic measuring systems
shall not be capableof being reset to
zero during measurement. On other
measuring systems, either this
provision shall be fulfilled or a clearly
visible notice shall be providedon the
indicating device stating that this
operation is prohibited.

(d) Oncontinuous indicatingdevices,the
residual indicationafter return to zero
shall not be. more than half the
minimum specifiedvolume deviation.

(e) On discontinuous indicating devices,
the indicationafter return to zeroshall
not ,bezero without any ambiguity.

(3) Price indicating device

(i) A volume indicating device with aligned
figures and zero setting may be
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complementedwith a priceindicatingdevice,
alsowith aligned figures and iero setting.

(II) The selected unit price shall be displayed by
an indicating device before the start of the
measurement, The unit price shall be .
adjustable; changing the unit price may be
carried out either directly on the measuring
system or through peripheral equipment.
The Indicated unit price at the start of a
measurement operation shall be valid for
the whole transaction. A new unit price shall
only be effective at the moment a new
measurement operation may start.
A time o( at least 5 s. shall elapse between
indicating a new unit price and before the
next measurement operation can start, if
the unit price is set from peripheral
equipment,

(iii) The provisions in paragraph 3.(2) relating
to volume indicating devices apply also, by
analogy, to the price indicating devices.

(iv) The monetary unit used,or its symbol, shall
appear In the immediate vicinity of the
indication.

(v) The zero setting devices of the -prlce
indicating device and of the volume
indicating device shall be designed in such '.i: .
a way that zeroing either indicating device
automatically Involves zeroing the other.

(vi) The minimum specified pricedeviation shall
be greater than or equal to the following
value:-
• for contrnuous indicating devices, the

price correspondingto 2mm onthe scale
or to one-fifth of the scale interval (of
the first element for mechanical
indicating devices), whichever is greater,

• for discontinuous indicating devices, the
price corresponding to two scale
intervals. .

However, the interval of one-fltth of the
scale interval or of 2 mm in the caseof the
first hyphen or the scale interval In the case
of the secondhyphen needsnot correspond
to a value less than that of the smallest
coin in circulation in the country in which
the equipment is used.

(vii) The difference between the indicated price
and the price calculated from the unit price
and the indicated volume shall not exceed
the minimum spedfled price deviation ..

~'1t, 40111 - 13';--

However, this difference need not be less
than the smallest:monetary valueasdefined
in Paragraph3(3)(vl). .: .

Moreover, this requirement does not apply
when the unit price has been changed
between two measurements. .

(viii) On continuous Indicating devices, the
residual indication after zeroing .shall not
exceed half the minimum specified price
deviation. However,this indicationneednot
be less than the smallest monetary value
as defined in paragraph 3(3)(vl). '.,.

(ix) On discontinuous indica·~I.ngdevices, the
indicationafter zeroingsnail be zerowithout
any ambiguity.

(4) Prfntlng devia:
(i) The printed scale interval shall be in the

form of 1x 10",2 x 10nor 5 x 10nauthorized
units of volume, n being a positive or
negative whole number, or zero, and shall
not be greater than the minimum specified
volume deviation.
The printed scale interval shall not be
smaller than the smallest scale interval of
the indicating deVices~,!,

(ii) The volume printed shall be expressed In
one of the units authorizedfor the indication
of volume. -
The figures, the unit ~~ or Its SY~boland
the decimal sign, if any, shall be printed on
the ticket by the device. .

(iii) The printing device may also print
information identifying the measurement
such as: sequence number, date,
identification of the dispenser,type of liquid,
etc.
If the printing device is connected to more
than one measuring system, it must print
the identification of the relevant system.

(iv) If a printing device allows repetition of the
printing before a new delivery has started,
copies shall be clearly marked as such, for
example by printing, "duplicate".

(v) If the volume is determined by the
difference between two printed values,
even if one is expressed in zeros, it shall
be impossible to withdraw the ticket from
the printing.device during measurement.

(vi) Where. the printing device and volume
indicating device each have a zerolnq

..-.~'..._ ..
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i thatresettlng oneof them to zeroalso resets
:the other.

(vii) The printing device may print, in addition to
the measured quantity" either -the
corresponding price or this price and the
unitprlce.
.In the case of "direct selling to the public"
· itmay, also print only the price to be paid
(without the volume) when it is connected
to avolume Indicating device and to a price
indicating device both of whtch are visible
to,the purchaser.
The figures, the monetary unit used or its
symbol,and the decimal sign, If any, shall
be printed by the device.

(viii) The printed price scale interval shall be in
the form 1 x 10",2 x 10"or 5 x 10"monetary

· units;n being a positive or negative whole
number, 'or zero; it shall not exceed the

· minimum specified price deviation.
, However, it need not be less than the
smallest monetary value specified in
paragraph 3(3){vO.

(ix) Ifthe volume indicating device Is not fitted
with a price Indicating device, the difference
between the printed price and the price
calculated on the basis of the Indicated

· volume and the unit price shall comply with
'the requirements in paragraph 3(3)(vii).

(x) Electronic prIntIng devices are also subject
'to the requIrements in paragraph 4(3)(v).

(5). Memory device
(i) MeasurIng systems may be fitted with a

memory device to store measurement
'results until their use or to keep a trace of
','commercial transactions, providing proof in
, case of a 'dispute. Devices used to read
stored Information are considered as
indudedlnthe memory devices.

:(Ii) 'The medium on which data are stored must
,',havesufficient permanency to ensure that
the data are not corrupted under normal
storage conditions. There shall be sufficient
·memory .storaqe for any particular
application.

(iii) When 'the storage is full, it Is permitted to
,delete 'memorized data when both the
, followll1g conditions are met:

• Jdata are deleted in the, same order
. as.the recording order and the rules
:established for the particular
,;applicatlon are respected,

• ,:deletion !scarried out after a special
manual operation.

, (iv) Memorization shall be such that it is
:Jmposslble in normal use to modify stored
.velues.

(v) Memory' devices sha II be fitted with
<checking facilities according to paragraph
~4(3)(v). The aim ofthe checking facility is
. to ensure that stored data correspond to
,the data provided by the calculator and that
, restored data correspond to stored data.

(6J'Pre-setting device

(irThe selected quantity is pre-set by
, operating a device provided with scalesand
scale marks or a numerical device which
indicates that quantity, The preset quantitY

::shall be indicated before the start of the
measurement.

, (Il) 'Where pre-setting Is effected by means of
several controls whIch are independent of
eachother, the scale interval corresponding

, to one control shall be equal to the pre­
settIng range of the control of the next
lower order.

(iii):'Pre-setting devicesmay be so arrangedthat
.tne repetition of a selected quantity does
. not require ~ new settIng of the.controls.

(iv) Where it is possible to view simultaneously
the figures of the display device of the pre­
setting device and those of the volume

, Indicating device, the former shall be clearly
distinguishable from the latter.

,,·(v»Indication of the selected 'quantity may,
:during measurement, either remaln
, unaltered or return progressively to zero.
-However, for an electromc pre-setting
device' it is acceptable to indicate the
present value on the Indicating device for
volume or price by means of a special
operation with the restriction that this value
shall be replaced by the zero indication for
volume or price. before the measurement
operation can start. '

. (vi) ,In the case of a prepaid or·pre-ordered
delivery, the d!fference found under normal
operating conditions, betweenthe pre-set
.quantity and the quantity .snowriby the
: volume or price indicating device at the end
',of'the measurement operation.Ishell not
-exceed the minimum specified volume or
: price deviation .
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. (vii) The pre-set quantities and the quantities
shownby the volume indicating deviceshall
be expressed in the same unit. This unit
(or its symbol) snallbe marked on the pre­
setting mechanism.

(viii) The scale Interval of the pre-setting device
shall not be less than the scale interval of
the indicating device.

(ix) Pre-setting devices may incorporate a
device to permit the flow of liquid to be
stopped quickly when necessary.

(x) Measuring systems with a price Indicating
devicemay also be fitted with a price pre­
setting device which stops the flow of the
liquid when the quantity delivered
corresponds to the pre-set price. The
requirements in paragraph 3(6)(i) to
3(6)(ix) apply by analogy.

(7) Conversion device
(i) Measuring systems may be fitted with a

conversiondevice as defined in paragraph
1(12) of Part 1. The provisions of the
paragraph 3(7) mainly apply to electronic
conversion devices in which conversion
calculations are made numerically by an
electronic computer. Analogous provisions
could apply by analogy to mechanical
conversion devices.

(ll) The calculation of the conversion factor
shall be made according to these
specifications.

(iii) As a rule, the parameters which
characterizethe measured liquid andwhich
intervene In the conversion formula shall
be measured using associated measuring
instruments. However, some of these
parameters may be not measured, or
associated measuring instruments may be
not subject to control when their Influence
on the conversion factor is negligible (less
than one-tenth of the maximum permissible
error as specfled in paragraph 2(5)(i).
For example, in many cases It is possible
to make a conversion to volume ;n' base
conditions by measuringtemperature only,
when pressure and density vary little.

(iv) Associated measuring instruments shall
comply with applicable International
Recommendations and Standards.' In
,addition, maximum permissible errors for

these instruments are those specified'in
paragraph 2(7)(11).

(v) Associatedmeasurlnqlnstruments shall be
installed near the meter so asto determine
the relevantquantltles as they exist in the
meter in a sufficiently accurate way.
The changes in Indication due to the
location of the measuring points shall not
exceed0.2 times the maximumpermissible
error for the measuring system. Subject
to fulfilment of this requlrernent, the same
associatedmeasuring Instruments may be
used for making conversions ;(and
corrections) for several meters.

These instruments shall not affect the
correct functioning of the meter(s).
Note: These requirements are checked
by calculation.

(vi) All the parameters which are not measured
and which are necessaryfor the conversion
shall be present in the calculator at the
beginning of the measurement operation.
It must be possible to print or to indicate
them from the calculator.
For a mechanical conversion device that
cannot print or indicate thesevalues,a seal
must be broken to change any setting..

(vii) In addition to the volume at metering
conditions and the volume in base
conditions or the mass, which shall be
displayed according to paragraph 2(9)(11)
the values of other measured quantities
(density, pressure, temperature).shall be
accessible for each test measurement.
Scale intervals for density, pressure-and
temperature shall be smaller than or equal
to one quarter of the maximum permissible
errors fixed in paragraph 2(7)(il)" for
associated measurIng Instruments.

(8) Calculator

All parameters necessary' for the
elaboration of indications that are-subject
to legal metrology control, such as' unit
price, calculation ta-ble, correction
polynomial, etc. shall be present in 'the
calculator at the beginning of.ithe
measurement operation. I

The calculator may be provided with
interfaces permitting the coupling of
peripheral equipment. When -these

. ..--.----------~=~=:o..=.===__=_=_~,....,,_-~-----
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interfaces are used, the instrument shall
continue to function correctly and its
metrological functions shall not be capable
of being affected.' ..

4. Measuring$ystem$ equipped with electronic
devices
(1) Generalrequirements

(i) Electronic measuring systems shall
be designed and manufactured such
that their errors do not exceed the
maximum permissible errors as
defined in paragraph 2(5) under
rated operating conditions.

(a) Interruptible electronic measuring
systems shall be designed and
manufactured such that, when
they are exposed to the
disturbances specified in
paragraph 4 of Annexure A.

• either (a) significant faults do not
occur,

• or (b) significant faults are
detected and acted upon by
means of checking facilities.

This provision may apply separately
to:

• each individual cause of Significant
fault and/or

• each part of the measuring
system.

(b) Non-interruptible measuring
systems shall be designed and
manufactured in such a way that
no significant faults 'occur when
they are exposed to the
disturbances specified in
paragraph 4 of Annexure A.

(ii) It Is the responsibility of the
manufacturer to decide whether a
given pattern of measuring system
Is Interruptible or not, takIng 'into
..account the applicable rules. of
security. However, measuring
systemsfor direct sellingto the public
shall be Interruptible.

.1

';'.,

When, at the time of pattern
approval, it is not possible to specify
the future utilization of the
. Instrument, the requirements in
paragraph 4(l)(i)(b) apply.

(iii) The requirementsin paragraph4(1)(i)
shallbe met durably. Forthis purpose
electronicmeasuringsystemsshallbe
provided with the checking facilities
specified in 4(3).

(Iv) A pattern of a measuring system is
presumed to comply with the
requirements In paragraph 4(1)(i)
and paragraph 4(1)(iii) if it passes
the inspection and tests specified in
paragraph 6(1)(xl)(a) and paragraph
6( 1)(xi)(b).

(v) Measuring systems shall permit the
retrieval of the information relating
to the measured volume contained
within the Instrument when a
significant fault occurred and was
detected by checking facilities.

(2) Power supply device
(i) When the flow is not interrupted

during the failure of the principal
power supply device, the measuring
system shall be provided with an
emergency power supply device to
safeguard all measuring functions
during that failure.

(II) When the flow Is Interrupted during
the failure of the principal power
supply device, the provisions in
paragraph 4(2)(li) shall be met, or
data contained at the moment of the
failure shall be savedand displayable
on an indicating device subject to
legaImetrology control for sufficient
time to permit the conclusionof the
current transaction.
The absolute value of the maximum
permissible error for the indicated
volume in this case is increased by
5% of the minimum measured
quantity.

.(3) Checking facilities
(i) Action of checking facilities

The detection by the checkIng
facilities of significant faults shall
result in the following actions,
according to the ~pe: .

(a) Checking facilities of type N: a
visible or audible alarm for the
attention of the operator.

(b) Checking facilities of type I or P:
(aa) for non-interruptible measuring

systems:
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• automatic correction of the fault,
or

• stopping only the faulty device
when the measuring system
without that device continues to
comply with the regulations, or

• a visible or audible alarm for the
operator; this alarm shall continue
until the cause of the alarm is
suppressed.In addition/ when the
measuring system transmits data
to peripheral equipment, the
transmission shall be accom­
panied by a message indicating
the presence of a fault.
Note : The third hyphen is not
appllcable for the disturbances
specified in Para4 of Annexure A.
In addition, the instrument may
be provided with devices to
estimate the amount of liquid
having passed through the
installation during the occurrence
of the fault The result of this
estimate shall not be capable of
being mistaken for a valid
Indication.

(bb) for Interruptible measuring
systems, in particular for fuel
dispensers:

• automatic correction of the fault/
or

• stopping only the faulty device,
when the measuring system
without that device continues to
comply with the regulations, or

• stopping the flow.
(ii) Checv.lng facilities for the

measurement transducer

The objective of these checking
facilities is to verify the presence of
the transducer, its correct operation
and the correctness of data
transmission.

(a) When the signals generated by
the flow sensor are In the form of
pulses, each pulse representing
an elementary volume, at least
security level B defined by ISO
6551 Cabled transmission of
electric and/or electronic pulsed
data is required.

These checking facilities shall be
of type 'P and the checking shall
occur at time intervals not
exceeding the duratton of the
measurement of an amount of
liquid equal to the minimum
specified volume deviation.

It shall be possible during pattern
approval and initial verification to
checkthat these checkingfacilities
function correctly:

(2121) by disconnecting the
transducer, or

(bb) by interrupting one of the
sensor's pulse generators, or

(cc) by Interrupting the electrical
supply of the transducer.

(b) For electromagnetic meters only,
where the amplitude of the signals
generated by the measurement
transducer Is proportional to the
flowrate, the following procedure
may be used:

A Simulated signal with a shape
similar to that of the
measurement signai is fed into the
input of the secondarv device,
representing a fiowrate between
the minimum and maximum
flowrate of the meter. The
checking facility shall check the
primary and the secondarydevice.
The equivalent digital value Is
checked to verify that it is within
predetermined limits given by the
manufacturer and consistent with
the maximum permissible errors.

This checking facility shall be of
type P or I. In the latter case, the
checking shall occurat least every
five minutes.

Note: Following this procedure,
additional checkingfacilities (more
than two electrodes, double Signal
transmission etc.) are not
required.

(c) For other technologies checking
facilities providing equivalent
levels of security remain to be
developed.

____ .1. . . _
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(ill) Checkingfadlities for the calculator

The o.bjective of these checking
·facifities· is' to verify that the
.calculator .svstern ;functions
correctly aridto.ensure the validity
'of the calculations made.
l'here "are no special 'means
..required for indicating,thatthese
,'.checking· facilities Junction
.:correctIY·

(a) Tile checking of the,.functioning of
theidlcufation :system :shalJ'be of
typerP.or'!. In'the ratter .case, the
checking -shell "occur .at ,least every
five' minutes, .except -ln<thecase of
f..uel dispensers, for which it shall
oc:cur;ateach·delivery.7he objective
of ithe..checking:isto verify that:
«(aa~ the values of all

permanently memorized
Instructions and data are
.corred, by suchmeansas-

• summing up an instructions
and data codes and
comparing the sum with a
fixed value,

• line and column parity bits
(LRC and VRC),
cyclic redundancy check
(CRC 16),

• double Independent
storage of data,

• storage of data In "safe
coding", for example
protected by checksum, line
and column parity bits,

(bb) all procedures of internal
transfer and storage of data
relevant to the measure­
ment result are performed
correctly, by such means
as:

'. write-read routine,
• conversion and re-

conversion of codes,
• use of "safe coding" (check

sum, parity bit),
• double storage.

(b) The, checking of the validity of
calculations shall be of type P.This
consistsof checking the correct value
of all data related to the
measurement whenever these data
are Internally stored or transmitted

to peripheral equipment through an
Interface; this check may be carried
out by such means as parity bit,
check sum or double storage. In
addition, the calculationsystemshall
be provided with a means of
controlling the continuity of the
calculation program .

(iv) Checking facility for the Indicating device
The objective of this checking facility is to
verify that the primary Indications are
displayed and that they correspond to the
data provided by the calculator.In addition,
it aims at verifying the presence of the
Indicating devices, when they are
removable. These' checking facilities shall
either have the form as defined in
paragraph 4(3)(iv){a) or the form as
defined in paragraph 4(3)(iv)(b).

(a) The checking facility of the indicating
device is of type Pi however, it may
be of type IJfa primary indication is

. provided by another device of the
measuringsystem, or if the indication
may beeasilydetermined from other
primary indications (for example, in
the case of a fuel dispenser It is
possible to determine the price to
pay from the volume and the unit
price).
. Meansmay include, for example:
(aa) for indicating devices using

incandescentfilamentsor LEDs,
measuring the current in the
filaments,

(bb) for indicating devices using
fluorescent tubes, measuring
the grid voltage,

(cc) for indicating devices using
electrcrnaqnetlc shutters,
checking the impact of each
shutter,

(dd) for indicating devices using
multiplexed liquid crystals,
output checking of the control
voltage of segment lines and
of common electrodes, so as to
detect any disconnection or
short circuit between control
circuits.

(b) The checking facility for the
indicating device shall include type I
or type P checking of the electronic
circuits used for the indicatingdevice
(except the driving circuits of the
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display itself); this checking shall
meet the requirements in paragraph
4(3)(I)(a).
It shall also provide visual checking
of the entire displaywhich shallmeet
the following description:-

(aa) for fuel dispensers:·
• displaying all the elements

("eights" test)
• blanklng all the elements ("blank"

test)
• displaying "zeros"
• Each step of the sequence shall

last at least 0.75 second.
(bb) for all other measuring systems, the

test sequenceas describedunder (a)
or any other automatic test cycle
which Indicatesall possiblestates for
each element of the display.
This visual checking facility shall be
of-type I for fuel dispensers and of
type N for other measuring systems,
but It is not mandatory for a
malfunction to result in the actions
described in paragraph 4(3)(i).

(c) Itshall be possibleduring verification
to determine that the checking
facility of the indicating device is
working, either:

'. by disconnecting all or part of the
Indicating device, or

• by an action which simulates a
failure in the display,suchasusing
a test button. .

(v) Checking facilities for ancillary devices
An ancillary device (repeating device,
printing device, self-servicedevice,memory
device, etc.) with primary indications shall
include a checking facility of type I or P.
The object of this checking facility is to
verify the presence of the ancillary device,
when It Is a necessary device, and to verify
the correct transmission of data from the
calculator to the ancillary device.
In particular, the checking of a printing
device alms at ensuring that the printing
controls correspond to the data transmitted
by the calculator.At least the following shall
be checked:

• presenceo.fpaper,
• tne electroniccontrol circuits(except

the driving circuits of the printing
mechanism Itself). '

It shall be possibleduring pattern approval
and other verifications to check that the
checking facility of the printing device is
functioning by an action. simulating a
printing fault, such as using a test-button,
Whe·rethe action of the-checklnq facility Is
a warning, this shaJlbe given on or by the
ancillary device concerned.

(v·l) Checki ng facilities for the associated
measuring instruments
Associated measuring instruments shall
include a checking facility of type P.The
aim of th ischeckingfacility is to ensure that
the signal given by these associated
Instruments is inside a pre-determined
measuring range..
Examples:

• four wire transmission for resistive
sensors,

• frequency filters for density meters,
• control of the driving current for

4-20 mA pressure sensors.
5. RequIrementsspedflc to certain types of

measurIng systems
(1) Fuel dispensers

Except where otherwise specified, 'the
requirements In this sub-clause do not apply to LPG
dispensers.

(i) By desiqn, the ratio between the maximum
flowrate and the minimum flowrate for
these systems shall be at least ten; on site,
this ratio may be smaller provided that it Is
not less tha n five.:

(Ii) When the measuring system includes Its
own pump, a gas elimination device snitH ,",
be Installed, immediately upstream of th.e
meter inlet. Where a gas indicator is fitted,
It shall not have a venting 'device as
mentioned in paragraph 2(11).

(iii) When the measuring system is intended
for installation in a centrally pumped
system, or for a remote pump, the general
provlslons in paragraph 2(10) shall be
applied.
If It is not intended to install a gas
elimination device the manufacturer or

~---- - , ------- - - --------
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installer has to' prove' that" there 'Is no 'risk
for air Intake or gas release. In this case
the minimum level in the:storage tank.must
be automatically securedend.any leakage
shall be .checked l[see .also ,paragraph
2(10)(11)].

(iv) Fuel dispensers shall be .equlpped with a
device for resetting the volume indicating
device to-zero,
The minimum height for the figures of the
resettable volume .lndicator is 10 mm.
If these systems .also include a price
indicating devlce,'.tilis'indicating device shall
be fitted with 'a zero resetting device, The
minimum height for the price indicator
rernalns-s mm [paragraph 3(2)(iJ)(f)].

(v) When only one nozzle can be used during
a deliver;y, and after the nozzle has been
replacect/the next delivery shat!be Inhibited
until the !Indlcating device has been reset
to zero.
When :two or more nozzles can be used
simultaneously or alternately, and after the
'utilized nozzles have been replaced, the
next dell~ery shall be inhibited until the
indicating' device has been reset to zero.
Moreover, by design, the provisions in the
first paragraph of paragraph 2(16)(i) shall
be.fulfllled.~ ,
The above requirements do not apply when
an auxiliary hand pump is used.

(vi) Measuring systems having a maximum
. flow rate not greater than 3.6 m3/h shall

have a minimum delivery not exceeding
5L.

(vii) When the measuring system is fitted with
a ticket printing device which is subject to
control, this printing device shall comply
with the relevant requirements in 3.4. In
addition, any printing operation shall
prevent the continuation of the delivery until
a reset to zero has been performed. '
However, the printing operation shall not
change the quantity indicated on the
indicating device.

(viii) fuel dispensers shall be interruptible.
- (lx) In addition to requirements in paragraph

: A(2)(iI), electronic fuel dispensers shall be
such that the minimum duration of
operation of the display shall be either-

(a) at least 15 min continuously and
automatically after the failure of the
prinCipal electrical supply, or '

(b) a total of at least 5 min in one or
several periods controlled manually
during one hour after the failure.

Note; If a test during pattern approval is
necessary to verify that the fuel
dispenser fulfils this requirement, the
instrument has to be supplied with
electric power normally for the 12
hours which preceded the test.
Before this supply the battery (If
provided) may be unloaded.

In addition, fuel dispensers shall be
designed so that an interrupted
delivery cannot be continued after
the power supply device has been
re-established If the power failure
has lasted more than 15 s.

'(x) Electronic fuel dispensers shall be
such that the delay time betweenthe
measurement value and the
corresponding Indicated value shall
not exceed 500 ms.

Several fuel dispensers may have a
common indicating device if and only
If the first provision in paragraph
2(9)(vi) is met.

(xi) The checking of the operation of the
calculator, as described in paragraph
4(3)(iii)(a), shall be performed at
least once for each delivery.

(xlt), It is not required to display volumes,
. and prices if applicable, that
correspond to a small number of
scale intervals at the beginning of
the delivery, and to start the display
with that volume and the
corresponding price,

The volume thus hidden shall not
be greater than two times the
minimum specified volume
deviation. The hidden price shall
not be greater than the price
corresponding to that volume.

(2) Measuringsystemson roadtankersfor the
transport and delivery of liquids of low
viscosity ts 20 MPa.s) and stored at
atmosphericpressurewith the exception
of potable liquids

(i) The provisions hereafter apply to
measuringsystemsmounted on road
tankers or transportable tanks.
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(ii) Tanks equipped with measuring
systems may comprise one or more
compartments. I

(iii) The compartments of road tankers
shall be fitted with an anti-s~Jirl
device, except when the measuting
system is fitted with a gas separator
which complies with paragraph
2(lO)(viii). I

(iv) When a tank comprises more t~an
one compartment; each compart­
ment shall be provided withl an
individual (manual or automatic)

I
closing device in each outlet line.

(v) In conformity with national­
regulations on their use, each

• I
measunng system shall be allocated

• I
to a specific product or to a range of
products for which the meter Ilhas
been approved.
The pipework shall, as farl as
possible, be designed so that
products cannot become mixed in
the measuring system. I

(vi) Subject to the requirements in
paragraph 2(16), a measuting

I
system mounted on a road tanker

I
may Include empty or full hoses or
both. Where several hoses lare
intended to operate alternatively; the
changing of the delivery path shall
" . I
be Impossibleduring a measuret]'lent
operation. To this end, the change
of the delivery path may be linked

• I
to the resetting to zero of the volume
Indicating device. I

(vii) The volume indicating device shall
Include a zero resetting de~ice
complying with paragraph 3(2)(iv).

I

When the measuring system is fitted
with a ticket printing device, I any
printing operation shall prevent the
continuation of the delivery u~til a

I
reset to zero has been performed,
except for printing devices
determining the delivered volunie by
means of two consecu'tive
indications. I .

(viii) Measuring systemsmounted on road
tankers may be designed to operate
by pump only, or by gravity only, or
with the choice of either pump or
gravity, or by gas pressure. !,

(a) Measuring systems fed by pump
only may operate either empty
hose or fuII hose.

(b) If there is a risk that the
requirements in paragraph
2(10)(ii) related to the absence
of air or gas cannot be complied
with, the meter shall have one of
the following gas elimination
devices upstream of it

• a suitable gas separator
conforming to paragraph
2(10)(viii),

• a special gas extractor,
conforming to paragraph
2(lO)(ix),

• a gas extractor, conforming
to paragraph 23(10)(lx).

When, in a measuring system, the
pressureat the outlet of the meter
can be lower than the
atmospheric pressure while
remaining higher than the
saturated vapour pressure of the
measured product, the above
devices shall be combinedwfth an
automatic system for slowing
down and stopping the flow to
prevent any air from entering the
meter.

When the pressure at the outlet
of the meter cannot be lower than
atmospheric pressure (this Is
especially the case for systems
operating solely full hose), the use
of automatic devices for slowing
down and stopping the flow Is not
required.

(c) The special gas extractor shall be
fitted with a sight glass.

(d) Measuring systems operating
solely by gravity shall comply with
the following requirements'.

(e) The equipment shall be so
constructed that the total contents
of the compartment(s) can be
measured at a flowrate greater
than or equal to the minimum
flowrateofthe measuring system.

(f) If there are connections with the
gas phase in the tank of the road
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tanker, appropriate devices shall
prevent any gas from entering the
meter.

(9) ThE! requirements in paragraph
2(10)(111)concerning non-pumped
flow shall apply.

A pump downstream of the
transfer paint for increasil')g the
flowrate may be authorized if the
foregoing provisions are complied
with. This pump shail not cause a
fall In pressure in the meter.

(h) For measuring systems which
include a manual release to the
atmosphere immediately
downstream of the transfer point,
a gas indicator is mandatorv,

(i) Measuring'~systems capable of
being operated either by gravity
or by pump shall comply with the
requirements in paragraph
5(2)(viii)(a) and S(2)(viii)(b).

(j) Measuring systems operated by
means of gas pressure may
operate empty hose or full hose.
The pipework which links the
meter to the device intended to
prevent any gas from entering the
meter as specified in point
paragraph 2(10}(iii) shall have no
constriction or component likely
to cause a pressure loss which
could generate gas pockets by
releasing the gas dissolved in the
liquid.

These systems shall indude a
pressure gauge which indicates
the pressure in the tank. The dial
of this gauge shall indicate the
range of permissible pressures.

(3) Measuring systems for the unloading of
ships' tanks and of rail and road tankers using an
intermediate tank

(i) Measuring systems designed to measure
volumes of liquids during the unloading of
ships' tanks and of rail and road tankers
may include an intermediate tank in which
the liquid level determines the transfer
polnt. This intermediate tank may be
designed to ensure the elimination of gas.

The cross section of the intermediate tank
shall be such that a volume equal to the

minimum specified volume deviation
corresponds to a difference in level of at
least 2 mm.

(iI) In the case of road and rail tankers, the
intermediate tank shall automatically
ensure a constant level, visible or
detectable, at the beginning and at the end
of the measurement operation. The level
is considered to be constant when it settles
within a range corresponding to a volume
of no more than the minimum speCified
volume deviation.

(iii) In the: case of ships' tanks, it is not
necessary to provide for the automatic
maintenance of a constant level. Where
such a provision is not made, it shall be
possible to measure the contents in the
intermediate tank.
If the ship's tank is unloaded by means of
pumps located in the bottom of the ship,
the intermediate tank may be used only at
the beginning and at the end of the
measurement operation.

(4) Measuring systems for liquefied gases under
pressure (other then LPG dispensers)

(i) Only full hose measuring systems are
authorized.

(ii) A pressure maintaining device, located
downstream of the meter, shall ensure that
the product in the meter remains in a liquid
state during the measurement. The
necessary pressure may be maintained
either at a fixed value or at a value adjusted
to suit the measurement conditions.

(a) When the pressure-is maintained at
a fixed value, this value shall be at
least equal to the vapour pressure
of the product at a temperature 15°C
above the highest possibleoperating
temperature. It shall be possible to
protect the adjustment of the
pressure maintaining device with a
seal.

(b) When the pressure is adjusted to suit
the measurement conditions, this
pressure shall exceed the vapour
pressure of the liquid during the
measurement by at least 100 kPa
(1 bar). This adjustment shall be
automatic.

(c) Forstationary measuring systems for
industrial use, the competent
metrology service may authorize
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manually-adjustable pressure
maintaining devices.The pressureat
the meter outlet shall then be at least
equal to the Vapour pressure of the
product at a temperature 150Cabove • ,:;,.~; ¥',
the temperature of the measurement. t '
It is then necessary to attach a
diagram to the measuring system,
giving the vapour pressure of the
measured product as a function of
its temperature. If it is anticipated
that these measuring systems may
have to operate unsupervised over
long periods, the temperature and
pressure Shall be registered
continuously by means of
appropriate instruments.

(iii) A gas elimination device shall be
fitted upstream of the meter.
However, if It is demonstrated that
no vapour release will occur during
measurements a gas elimination
device is not mandatory. This
demonstration shall include tests
under the Worseconditions.

(a) The gas separator shall comply
with the general requirements in
paragraph 2(10)(i), either for the
liquefied gas itself or for a liquid
of higher viscosity.

However, because of the low
viscosity of liquefied gases and
due to the difficulty of control, it
is accepted that when the length
of the pipework linking the meter
to the feed tank does not exceed
25 m, a gas separator, may be
approved if its useful volume is at
least equal to 1.5% of the volume
delivered in one minute at
maximum flow rate. When the
length of this pipework exceeds
25 m, the useful volume of the
gas separator shall be at least
equal to 3% of the volume
delivered in one minute at
maximum flow rate.

The gas outlet pipe of the
separator may be connected to
the space in the feed tank which
contains the gaseous phase, or to
an independent pressure
maintaining device set to a
pressure from 50 to 100 kPa (0.5

to 1 bar) lower than the pressure
at the meter outlet. This pipemay
incorporate a shut-offvalve, which
meets 'the requirements In
paragraph 2(10)(v).

(b) The volume of the condenser tank
. depends on the volume of the
,I pipework between the supply tank
valve and the pressure maintain­
Ing valve, downstream of the
meter. The volume of this
condenser tank shall be at least
equal to twice the reduction In
volume of the liquid which Is likely
to occur between these valves If
the temperature drops by a value
conventionally fixed at lOoe for
exposed pipes and 2°C for
insulated or underground pipes.

To calculate the contraction, the
coefficient of thermal expansIon
shall be rounded to 3 x 10-3 per
degree Celsius for propane and
propylene and 2 x 10-3per degree
Celsiusfor butane and butadiene.
For other products with a high
vapour pressure, the valuesof the
coefficient to be adopted shall be
specified by the competent
metrology service.

The condenser tank shall be fitted
with a manual blow off valve. It
shall be fitted at the high point In
the pipework of the measuring
system of which it is part.

The volume resulting from the
above calculation may be divided
between several condenser tanks
located at high points in the
pipework.

(iv) A thermometer well or, when this
thermometer well is not imposed by
specific professlona I practices,
another means for measuring
temperature, shall be provided close
to the meter. The thermometer used
shall have a scale interval not
exceeding O.soC and shall be
verified.

Provisions shall be made for fitting a
pressure measuring device between
the meter and the pressure
maintaining device. This measuring
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device shall be availeble for
verification. If necessary, provisions
for sealing shall be made.

(v) When the volume ismeasured using
a system mounted on a road tanker;
any connection between the gaseous
phases of the vehicle's tank and of
the receiving tank is prohibited
unless it is essential for completing
a measurement, in which casea non­
return valve is mandatory.
For other measuring systems for
liquefied gas, such connections are
permitted when the volumes of gas
transferred via these connections are
measured by means of suitable
measuring instruments.

(vi) Safety valves may be incorporated
in measuring systems in order to
prevent abnormally high pressures.
If they are located downstream of
the meter; they shall open to the
atmosphere or be connected to the
receiving tank.
In no case shall the safety valves
located upstream of the meter be
connected to the valves located
downstream by pipes whkh bypass
the meter.

(vii) When the conditions of operation
require the use of detachable hoses,
these hoses shall remain full if their
volumes are greater than the
minimum specifiedvolume deviation.
Detachable full hoses shall be fitted
with special connections for full
hoses, so-called couplers or self­
sealing valves. Manually operated
blow-off devices shall be provided at
the ends of these hoses, if necessary.

(viii) The control valve of the double
closing device mentioned in
paragraph 2(1'6)(iii) for pipework
bypassingthe meter, if provided, may
be closed for safety reasons. In this
case, any leakage shall be monitored
by a pressuregauge located between
the two shut off valves or by any
other equivalent system.

(ix) Formeasuring systems mounted on
road tankers the volume indicating
device and its printing device, if
provided, shall comply with the
requirements in paragraph 5(2)(vii).

(x) The provisions in paragraph 5(4} also
apply for measuring systems for
liquefied carbon dioxide with the
following exceptions:
• only empty hose measuring

system [are authorized (see
paragraph 5(4)(i)],

• the connection between the
gaseous phases of the vehicle'S
tank and of the receiving tank is
authorized if (i) a device is
installed to allow compensation of
the delivered quantity by an
amount relating to the quantity of
vapour returned in the gas line,
or {ii} compensation is made by
automatic or manual calculation.
However; in both cases,flow from
the delivery tank to the receiving
tank by means of the gas return
line shall be securely prevented
[see paragraph S(4)(v)],

• the requirements of paragraph
5(4)(vii) are not mandatory for
these systems.

(5) Measuring systems for milk
(i) The following requirements apply to

transportable measuring systemswhich are
mounted on road tankers and used for the
collection of milk, to fixed measuring
systems used for the reception of milk at
the dairy, and to fixed or transportable
measuring systems used for the delivery
of milk.

(Ii) The transfer point in reception installations
is defined by a constant level in a tank
upstream of the meter. Itmust be possible
to check this constant level before and after
each measurement. The level shall be
established automatically.

(a) When the meter is fed by means of
a pump, the constant level tank may
be placed either upstream of the
pump or between the pump and the
meter.

(b) If the constant level tank is placed
upstream of the pump, the tank itself
may be fed by graVity, by emptying
milk churns, by means of an auxiliary
pump or by means of a vacuum
system.
If the milk is introduced by means of
a pump or a vacuum system, a gas
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elimination device is necessary.This
device may be combined with the
constant level tank.

(c) If the constant level tank is placed
between the pump and the meter,

, this tank shall ensure that gas is
eliminated,

(d) Notwithstanding the requirementsof
paragraph 2(13)(iii), the meter may
be fed by means of a vacuum
system. In this case, the pressure
Inside the pipework connecting the'
constant level tank to the meter will
be lower than atmospheric pressure
and the tightness of the jOintsof this
connection must be particularly well
ensured.Itmust be possibleto check
the tightness and a notice plate
drawing attention to this checking
shall be provided.

(e) In all Installations for reception, the
pipework upstream of the constant
level device shall empty completely
and automatically under the rated
operating conditions.

(f) The constant level is monitored by
means of a sight glass or a level
Indicating device. The level is
considered to be constant when it
settleswithin a rangedefined by two
marks at least 15 mm apart and
corresponding to a difference in
volume of no more than twice the
minimum specifiedvolumedeviation.

(9) If, In order to meet the above
condition, devices for reducing the
flowrate are incorporated in the
measuring system, the flowrate
during the periodof reducedfIowrate
shall be at least equal to the
minimum flowrate of the meter.

(h) If, In a reception Installation at a
dairy, the measured liquid flows to a
level lower than that of the meter, a
device shall automatically ensure
that the pressureat the outlet of the
meter remains above atmospheric
pressure.

(i) If a volume of liquid Is required to .
fill the measuring system prior to the
first measurement, It shall be
indicated on the 'data plate of the
measuring system so that it can be

1174e,6)II-/ab

taken into account, by calculation, in
the first measurement of a reception
period.The flrst volumemeasuredby
the measuring system during a
reception period shall be equal to or
greater than the volume which Is
necessary for the complete filling of
the measuring system.

(iii) Measuring systems used for delivery shall
comply with the general requirements in
clause 2 and with those In clause 3.

(iv) Notwithstanding the general requirements
In paragraph 2(10) concerning the
elimination of air or gases, the gas
elimination devices shall comply with the
requirements in paragraph 2( 10)(i) solely
under the conditions of use, i.e. with entry
of air at the beginning and end of each
measuring operation of delivery. ,
The mounting of delivery installations shall
be such that the pressure of the liquid at
the level of the joint to the supply tank Is
always greater than atmospheric pressure.

(v) The volume indicating device of a
transportable measuring system and Its
printing device, if provided, shall comply
with the requirements in paragraph
5(2)(vii).

(6) Measuringsystems onpipeline and systems
for loading ships

(I) The ratio between the maximum flowrate
and the minimum flowrate of the meter of
the measuring system may be less than
the value specified In the relevant
paragraph in paragraph 3(1)(I)(c).
In this case, the measuring system shall
be fitted with an automatic checkingdevice
to verify that the flowrate of the liquid to
be measured is within the restricted
measuring range of the measuring system.
This checking device shall be of type Pand
shall meet the requirements in paragraph
4( 3)(1)( b).
The maximum and minimum flowratesmay
be determined in relation to the liquid to
be measured and manually introduced into
the calculator.

(ii) Prevention of gas flow
The measuring system shall be provided
with a means of eliminating any air or gas
contained in the liquid unless the entry of
air Into the liquid or release of gas from
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the liquid is prevented by the configuration
of the pipework or by the arrangement and
operation of the pump(s).

(iii) Special conditions of installation

Reserveflow of the liquid to-be measured
in the measurlnqsvsternshallbe prevented
by a suitable device, unless otherwise
approved..

(iv) Sampllng.devlce

The meesunnq .system may include a
sampUng'devlce;intendedto determine the
prop'ertles,oftheliquid to·be measured.

It is not necessary to take Into account the
volume of the sample in the results of the
measurement If this sample is lessthan 0.1
times themaximum permissibleerror of the
mea~u.rlmgsystem.

(v) Testing devices
Measurl"Q systems in pipelines should be
provided with devices allowing verification
of the systems in situ. However, this
:princlple may be waived provided that:

• the meters are verified on a control
test station with liquids having the
same characteristics as those to be
measuredat the placeof installation.
The verification is carried out on the
measurement transducer only,
assoclated with a compatible and
equivalent indicating device,
providedthat all the elements having
a direct mechanical link with the
measurement transducer and being
able to influence the. measurement
are verified at the same time,

• the meters benefiting from this
exemption shall be subject to
periodic calibration controlled and
fixed by the metrology service, and

• to complete the verification, the
measuring systems concerned shall
be subjected to a qualitative check
of function and installation, In situ.

. Subject to this exemption, the measuring
systems shall be constructed so that a
standard of appropriate size can be fitted
for testing the meters. When a test can'
only be carried out with the pumps running,
which normally does not allow for testing
with the meter stopped at the start and at

i¥· the end of the test, the standard shall be
:h' suitable for continuous operation (for

example, volume standard with a flow
diverting mechanism, pipe prover etc.).

Moreover, these capacities shalt represent
at least 10,000 scale intervals of the
indicating device of the meter to be verified
or of the auxiliary Indicating device used
for the test or 10,000 electrical pulses of
the measurement transducer. However, a
lower capacity may be permitted if a visual
or automatic interpolation allows one to
ascertain the indication of the meter with
an error smaller than or equal to one per
ten thousand of this capacity.

Furthermore, it shall be possible to carry
out a metrological test of the associated
measuring instruments which may be
Incorporated and which aim at measuring
density, viSCOSity, pressure and
temperature, under actual operating
conditions.

(7) Fuel dispensers for liquefied gases under
pressure (LPGdispensers)

(i) Requirements in paragraph 5(1){i),
5(1)(iv» and 5(1)(vii) to 5(1)(xii) are
applicable to LPG dispensers for motor
vehicles. However, the ratio between the
maximum flowrate and the minimum
flowrate shall be at least five by design.

(ii) Requirements in paragraph 5(4)(i), 5(4)(11),
5(4)(ii)(a), 5(4)(Ii)(b), 5(4)(iii), 5(4)(iIi)(a)
and 5(4)(iii)(b) are applicable to LPG
dlspehsers for motor vehicles.

(ill) The manufacturer or the owner of the
measuring system shall provide a
thermometer well or an equivalent means
for measuring the temperature close to the
meter. The thermometer used shall have a
scale interval not exceeding O.SOCand shall
be verified.

(iv) Connection between the gas phasesof the
feed tank and of the vehicle's tank Is
prohibited.

(v) When only one nozzle.can be used during
a delivery, and after the nozzle has been
replaced, the next delivery shall be inhibited
until the indicating device has been reset
to zero.

When two or more nozzles can be used
simultaneously or alternately, and after the
utilized nozzles have been replaced, the
next delivery shall be inhibited until the
Indicating device has been reset to zero.
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Moreover, by design, the provisions in the
first paragraph of 2(16)(i) shall be fulfilled.

Moreover, in both cases, when the flow is
stopped by emergency means and a
predetermined delay is exceeded, the
current delivery shall be stopped and the
next delivery shall be preceded by a reset
to zero.

(vi) A non-return valve, located between the
gas elimination device and the meter; is
mandatory. The pressure loss caused by it
shall be sufficiently low to be considered
negligible.

(vii) Hoses shall be fitted with special
connections for full hoses, so-called
couplers or self-sealing valves.

(viii) Safety features shall not affect the
metrological performance.

Ox) When the measuring system is provided
with a conversiondevice, it shall be possible
to verify separately the indicatloris of
volume at measuring conditions and
associated measuring instruments.

(x) Closing valves in vapour return lines shall
automatically result in stopping the delivery
Orpreventing the start of the next delivery,
unless these valves have been sealed in
the open position.

(xi) The construction of the nozzleshall be such
that, at the moment of coupling or
uncoupling, the loss of liqUid does not
exceed the minimum specified volume
deviation.

(8) MeaslJrlng systems intended for the
refuellingof aircraft

,The requirements of this sub-clause also apply
to the refuelling of helicopters.

(i) General
"',

(a) Measurlng.,~ystems Intended for
refuefHng aircraft, are full hose
measuring systems,'

(b) The gas elimination device function
may be performed by a mkrotllter
water elimination device provided
that provisions in paragraph 2(10)
are fulfilled. '

(c) They shall be interruptible measuring
, systems.

(il) Stationary measurlnq systems

(a) The requirements applicable to fuel
dispensers a pply to stationary
measuring systems Intended for the
refuelling of aircraft, except those in
paragraph 5(1)(1).

(b) These systemsmay includetheir own
pumps or be designedfor installation
in a centrally pumped system.

(c) The microJilter-water elimination
device shall be fitted upstreamof the
gas elimination device when these
devices are separate one from
another.

(iii) Mobile measuring systems

(a) General

(b) If more than one transfer point is
provided, interlocks should prevent
the usage of two or more together
unless the arrangement is such that
it would be difficult to use them on
different alrcrafts at the same time.

(c) They may be designed for defuelling
aircraft provided that tne connecting
point for defuelling is located
upstream of the gas elimination
device. A weir-type sight glass is not
mandatory.

Interlocks may also be necessary to
prevent bypassing metered liquid
through the return line back to the
supply tank while deUvering fuel to
the aircraft.

(d) Where the microfilter-water
elimination device may be used to
perform the function of the gas
elimination device, itmay be verified
by an examination of documentsonly
if provisions In paragraph 2(10) are
fulfilled.

(e) Each installation shall be provided
with or accompanied by-

• instructions for use,

• a liquid circulation plan,

• a description of necessary
operations for use,

• a description' of control and
connecting devlces positions
related to their use.

(f) Aircraft refuelling tanker measuring
systems

In
diaC

ode



=r»:/"., .. /

552 'THE GAZETTE OF INDIA: EXTRAORDINARY IPARTII-SEC. 3(i)j

The requtrements.en-perepraphs
S(2)(iI),. S(2)(iii), 5(2)(lv), ,S(2)(vi),
5(2)(vlf) and 5(2)(vili)«(J).apply.
Note: For good; practice'inthe use
of the .svstem, when the -alrcreft
refuelling tanker' measuring system
Is:f1ttedwithadevice usedto.perform
the;.gas· extractor or special gas
extractor 'function, a :manometer
should beprovided upstream of the
purnp'ln.order.to detect.depressions
when .thev .occur, Us ,IndIcations
should .be easily 'v.lslble by the
operator.

(g) 'Alrcraft;hydrant measuring systems
(h) The.gas,elimination device may be

,a:.devlceperforming the function of
·;a:gas extractor when the under­
,ground pipe-
• its designed for easy elimination

'Of the air contained In the pipe
'with appropriate devices,

• ~sfitted with special connecting
devices for full hoses,

• Is supplied so that, in designed
supply conditions, no gaseous

. formation can occur or enter the
underground pipe.

(i) When the aircraft hydrant measuring
. system is equipped with a device for

froth recovery and re-Injection, it
shall be located upstream of the gas
elimination device and It shall not
permit permanent introductionof gas
Into the meter.

{j} Depressurizationvalvesfor the hoses
sothat connectionand disconnection
can be easily made, shall be
accompanied with interlocks to
prevent metered liquid from being
diverted.

(9) Blend dispensers
{i} The requirements in paragraph 5(1)(i) to

5(1){lv) and 5(1)(vi) to 5(1)(xll) are
applicable to both parts of the multigrade­
dispenser and to the gasoline part of the
gasoline-oil-dispenser.However,by design,
the ratio between the maximum flowrate
and the minimum flowrate may be at least
five In the case of multigrade-dispensers,

(ii) When only one nozzle can be used during
a dellvery, and after the nozzle has been

replaced, the next delivery shall be inhibited
until the indicating device has been reset
to zero.
When two or more nozzles can be used
simultaneously or alternately, andwhen the
utilized nozzles have been replaced, the
next delivery shall be Inhibited until the
Indicating device has been reset to zero.
Moreover, by deSign, the provisions in the
first paragraph of paragraph 2( 16)(i) shall
be fulfilled.

(iii) The requirements In paragraph 5(9)(lv)
through paragraph S(9)(vlH) do not apply
if the designations of the various mixtures
do not allow conclusions to be drawn
concerning the ratlo of volumes of the two .
components.

Examples for such designations:
• number of stars (2, 3, 4 starts),

• octane-number (92, 95, 98 octane),
• two-stroke-mixture (without designation

such as 5%).

Moreover,the requirement Inparagraph5(9)(lv)
or 5(9)(v) only applies where the measuring
system provides the Indication of the mixed
volume and the price of the mixture dependson
the blending ratio. It does not apply where the
measuring system provldes-

• an indication of the mixed volume and the
pricedoes not depend on the blendingratio,
or

• a volume indication for each component of
the mixture and does not provide an
Indication of the mixed volume.

To permit compliance with the requirement In
paragraph 5(9)(iv) or paragraph 5(9)(v) to be
verified, It is necessary-

• for multigrade-dispensers to measure the
volumes of both components;

• for gasoline-oil-dlspensers to measure
either the volumes of oil and gasoline or
the volumes of oil and mixture,

• for both types to make the separate
cellectton of both components feasible
during verification.

"

(Iv) The accuracy of the blending ratio for
multlgrade-dispensers shall be as follows:-
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The designations of the various mixtures
being Indicated as the ratio of volumes of
the two components (for example 1:1), the
real ratio of the volumes of two components
shall be within the limits of ±5%, I.e. the
real ratio kru' = V.jV1of volumes of both
components determined during the
verification shall be equal to the nominal
.(indicated) ratio ~, within the limits:

kmio :; knom -0.05 knom and !<",.. = k.om + 0.05
knom

Examples:

Designation 3:1 1:1 1:3

K"cm 0.333 1.00 3.00

«, 0.316 '0.95 2.85

«, 0.350 1.05 3.15

(v) The accuracy of the blending ratio for
gasollne-oll-dispensers shall be as
follows:-

If VI Is the volume of the minority
component in the mixture and V2 the
volume of the majority component, the real
volumetriC ratio related to the minority
component, expressed as a percentage
[T = 100X V/(V1+V2)], shall be equal to the
nominal ratio within a limit of plus or minus:

• 5% in relative value,

• 0.2% absolute, whichever is greater.
In other words, T being the real volumetric
ratio as a percentage, and Tnomthe nominal
volumetriC ratio as a percentage, the
following must be satisfied:-

IT-T""m I/Tnom~O.05.
if the nominal volumetric ratio is at least
4%, and

IT - ToomI .s 0.02%.
if the nominal volumetric ratio Is less than
4 per cent.

(vi) If the blend dispenser is capable of
delivering more than one mixture with the
same nozzle, the installation of two hoses
and a special blending device close to the
transfer point Is required.

If the blend dispenser can deliver only one
. mixture per nozzle,the blending device may
be installed inside the dispenser, using a
single hose per nozzle.

(vii) If the blenddispenser Is capableofdekvering
one or both Singlecomponents (in addition
to the mixtures) with a common nozzle, a
device shall prevent the liquid flow through
the unused part of the blend device.

(viii) The lubricating oil part of a gasoline-ail­
dispenser shall be designed soasto prevent
air bubbles in -the oil passing through the
011 measuring device. There shall also be a
device to detect the presence of oil. In the
absence of oil, delivery has to be stopped
by means, e.g. of:·
• an intermediate oil reservoir and a dellice

which stops the delivery when the oil
reservoir is empty,

• a pressure detecting device which stops
the delivery in the case of an oil pressure
drop.

(10) Self-service arrangement with fuel
dispensers

The following requirements apply to measunnq
. systems covered by paragraph 5(1), 5(7) or 5(9)
when fitted with self-service arrangements.

(i) General requirements
(a) Marking, sealing and connection of

the components are left to
appropriate authority approving the
pattern ..

(b) Where ttie self-servicedevice serves
two or more dispensers, each
dispenser shall be provided with a
dispenser identiFicationnumber that
shall accompany any primary
indication provided by the self­
service device.

(c) The primary indicationson indicating
devices and printing devices of the
self-service arrangement shall not
indicate any mutual differences.
The scale intervals of the primary
indication on Indicating devices and
the printing devices and memory
devices of the self-service
arrangement shall be the same.

(d) Printing devices on the self-service
arrangement shall not reproduce the
indications of a dispenser as the
difference between two printed
values.

(e) Indication of Information that is not
subject to metrological control is
allowed, provided that it cannot be

I
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confused . with metrological
information.

(f) The control device of the self-service
device should be 'capable of
IndIcating the status of the
dispensers(e.g. running, authorized
or unauthorized)that are connected
to the self-service device and in the
case 'of multiple modes of service
and/or .type .of payment also that
partIcular status ·of the measuring
svstem.

(g) 'A .change of the type of payment
'and/or mode of operation shall not
be effective before the end of the
current measurement operation.

(h) rhe self-service arrangement,
.ineludingprovisions related to clearly
defined methods of operation, shall
be such that at least one primary
lru:llcatlon for the benefit of the
customer must be available at least
up to the settlement of the
transaction to enable the delivered
quantity and the price to pay to be
checked. .

(i) In the case of a self-service
arrangement that totalizes the
delivered volumes for different
registeredcustomersover the course
of time, the minimum measured
quantity is not affected by the scale
Interval used for such totallzations.

(ii) Attended service mode
If the dispenser indicating device provides
the only primary indication, provisions shall
be made to Inform the customer that the
next authorization of a particular dispenser
can only be given by the supplier after
settlement of the current transaction.

(a) Attended post-payment
(b) Where the self-service arrangement

includes a device that provides an
additional primary Indication
(additional to those of the indicating
device of the dispenser), it shall
consist of at least one installation for
the reproduction of the volume and/
or the price indicated by the
dispenser indicating device,
consisting of-
• a printing device for the issue of

a receipt of the customer, or
• an Indicatingdevice for the benefit

of the supplier together with a
display for the benefit of the
customer.

Note: As a consequence of
paragraph 3(4)(vll), the reproduction
of the volume and price is necessary
when the dispenser can be
authorized before the settlement of
the transaction.

(c) For self-service devices with
temporary storage (temporary
storage mode) of measurement data
of dispensers the following
requirements apply:-

(a) temporary storage of
measurement data shall be
restricted to one delivery for each
dispenser,

(b) the primary indication shall be
accompanied by a clear mark
representing the sequence. For
example, the number 1 or 2 or
the letter A or B,

(c) when a primary indication of the
self-service device is out of
service, the self-service
arrangement may continue its
operation provided that it no
longer uses any temporary
storage, and that the dispenser
indicating device remains the
primary indication,

(d) where the mandatory primary
indication for the benefit of the
customer is provided by a device
in the form of a separate
constructional unit and this unit
becomes uncoupled, or if the
checking facilities detect a
malfunction, the temporary
storage mode shall be prohibited
and the dispenser indicating
device remains the primary
indication,

(e) pre-payment in attended service
mode,

(f) the requirements of paragraph
3(6) are applicable,

(g) a printed or hand-written receipt
of the pre-paid amount shall be
provided.

•·tT-'" _ 'I""" '1'.-"1'" .,,-.· -1 t:::=&,.1 ,.3 __••• ::J__ • . L_ t_J_n_i -,.,4·· ..
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(iii) Unattendedservicemode

(a) General

(b) The self-service arrangement shall
provide additional primary Indica­
tions by means of-

• a printing device for the Issueof
a receipt of the customer, and

• a device (printing or memory
device) on which measurement
data are registered for the benefit
of the supplier.

(c) When the printing devices or
memory device, as required by
paragraph 5(10)(iii)(b), are notable
to provide any indication or become
unserviceable, the customer shall be
clearly warned by automatic means
before the operation commences.

Passingfrom attended to unattended
service mode shall not be possible
before correct operation of the.
arrangement isconcludedas feasible
by the checking facilities, Including
compliancewith the above provision.

(d) Where the self-service arrangement
is used by registered customers, the
provisions of paragraph 5(10)(iii)(b)
and 5(10)(iii)(c) do not apply to
measurements related to such
customers. An additional individual
volume totalizer is considered to
provide a primary indication.

(e) Micro-processors, which upon
disturbance or interference Inftuence
the measurement operation, shall be
equipped with means for controlling
the continuity of the processor
programme and for ensuring the
discontinuation of the current
delivery when the continuity of the
processor program Is no longer
ensured.

The next effective. acceptance of
notes, cards or other equivalent
mode of payment shall only take
place If the continuity of the
processor programme is re­
established.

(f) When a power supply failure occurs,
the deliverydata shall bememorized.
The requirements of 5(1)(lx) apply.

(g) Delayed-payment

The printed and/or memorized
indications as mentioned in 5.10.3.1
shall contain sufficient information
for further checking and at least, the
measured quantity, the price to pay
and information to identify the
particular transaction (e.q, the
dispenser number, location, date,
time), .

(h) Pre-payment In unattended service
mode.

(i) Following the termination of each
delivery, the printed and/or
memorized indications as intended
in paragraph 5(10)(iii)(a) shall be
made available, clearly indicatingthe
amount which hasbeen pre-paidand
the price corresponding to the liquid
obtained.
These printed and/or memorized
indications may be divided into two
parts as follows:-
(a) one part provided prior to the

delivery on which the pre-paid
amount Is shown and
recognizable as such,

(b) one part provided following the
termination of delivery,provided
that it Is clear from the
information provided on both
parts that they are related to
the same delivery.

(j) The requlrernents of 3(6) are
applicable.

(11) Other self-service arrangements
Measuring systems, especially those for loading

road or rail tankers, may be designed in such a way
that the transaction is not settled when the customer
leaves the loading site, in ImpliCit agreement with
the supplier.

. In thIs case,national or international regulations
may prescribe. that the self-service arrangement
provide additional primary Indications by means or-

• a printing device for the issue of a receipt
to the customer, and

• a device (printing or memory device) on
Whichmeasurement data 'a'reregistered for
the benefit of the supplier.
The printed and/or memorized indications
shall contain sufficient information for
further checking and at least the.measured
quantity and information to identify the
particular transaction (e.g. the system
number, location, date, time).
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Moreover, after a delivery, measuring
systems shall not becapable of being reset
to zero and authorized until measurement
data are memorized or printed out.

'6. Metrologlesl control'
When a test Is conducted, the expanded

uncertainty of the determination of errors on
Indicationsof volume or massshall be less than one­
fifth of the maximum permissible error applicable
for that test on pattern approval and one-third of
the maximum permissible error applicable for that
test on other verifications.

(1) Pattem 8pproval
(I) General

Measuring systems subject to legal
metrology control shall be subject to
pattern approval. In addition, the
constituent elements of a'measuring ,
system, mainly those listed below,
B'ndthe sub-systems which include
several, of these elements, may be
subject to~parate pattern approval:

o me~er,
o tran~ucer;

• gas separator,

• ,gas,extractor,
,t"

o special gas extractor,
I'

o eiectronic calculator (Including the
Indicating device),

• conversion device,
• ancillary devices providing or

memorizing measurements
results,

• pre-setting device,

• denSitometer,
• temperature sensor.

The constituent elements of a
measuring system shall comply
with the relevant requirements
even when they have not been
subject to separate pattern
approval (except, of course, In the
case of ancillary devices that are
exempted from the controls).
Unlessotherwise specified In this
Recommendation, a measuring
system should fulfil the
requirements without adjustment
of the system or of its devices
during the course of the tests. If

an adjustment is carried out, this
condition shall still be considered
as valid.

(ii) Documentation
(a)The application for pattern

approval of a measuring system
or of a constituent element of a
measuring system shall include
the following documents :-
• a description giving the

technical characteristics and
the principle of operation,

• a drawing or photograph,
o a list of the components with

a description of their
constituent materials when
this has a metrological
influence,

o an assembly drawing with
identification ,of different
components,

• for measuring systems, the
references of the, approval
certificate of the constituent
elements, If any,

• for measuring systems and
meters fitted with correction
devices, a description of how
the correction parametersare

, determined,
o a drawing showing the

location of seals and
verification marks,

• a drawing of regulatory
markings.

(b) In addition, the application for
pattern approval of an electronic
measuring system shall include-

o a functional description of the
various electronic devices,

• a flow diagram of the logic,
showing the functions of the
electronic devices,

o any document or evidence which
shows that the design and
.ccnstrucnon of the electronic
measuring system comply with
the requirements of this
specification in particular
paragraph 4(3).

(c) The applicant shall provide the body
responsible for the evaluation with
an 'instrument representative of the
final pattern.
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Other specimens of the pattern
may be considered necessaryby the
body responsible for the pattern
evaluation to. estimate the
reproducibility of the measurements.

(iii) Pattern approval certflcate '
The following Information shall appear on
the pattern approval certificate :-

.neme and address of the recipient
of the approval certificate,
name and address of the
manufacturer, if it is not the recipient,
type and/or commercial designation,
principal metrological and technical
characteristics,
pattern approval mark,
period of validity,
environmental classification, if
applicable,
Information on the location of marks
for pattern approval, initial
verification and sealing (e.g. picture
or drawing),

• list of documents accompanying the
pattern approval certificate,
specific remarks.
When applicable, the version of the
metrological part of the evaluated
software shall be Indicated in the
patte.rn approval certificate or in its
annexes.

(Iv) Modification of an approved pattern
(a) The recipient of the pattem approval

shall inform the body responsiblefor
the approval of any modification or
addition which concernsan approved
pattern.

(b) Modifications and additions shall be
subject to a supplementary pattern
approval when they Influence,or are
likely to Influence, the measurement
results or the instrument's regulatory
conditions of use.
The body having approved the Initial
pattern shall decide to which extent
the examinations and tests described
below shall be carried out on the
modified pattern in relation with the
nature of the modification.

(c) When the body havingapproved the
initial pattern judges that the
modifications or additions are not
likely to infiuencethe measurement
results, this bodyallowsthe modified
instruments to be presentedfor initial
verification without granting a
supplementary pattern approval.
A new or supplementary pattern
approval must be Issuedwhenever
the modified·pattern no longer fulfils
the provisions of the initial pattern
approval.

(v) Pattern approval of a meter or of a
measurement transducer

(a) A pattern approval may be given for
a complete meter; It may also be
given for the measurement
transducer onlywhen this is intended
to be connected to different types of
calculators.
The following examinationsand tests
shall be carried out on the meter
alone or on the measurement
transducer when It is the subject of
a separate application for pattern
approva!.:They may also be carried
out on tbe whole measuringsystem.
Testsarenormally carried out on the
complete meter, fitted with an
indicating device, with all the
ancttlarv devices and with the
correction device, if any. However,
the meter subject to testing need not
be fitted with Its ancillary devices
when the latter are not likely to
influence the accuracy of the meter
and when they have been verified
separately (for example : electronic
printing device). The measurement
transducer may also be tested alone
provided that the computing and
indicating device has been subject
to a separate pattern approval. If this
measurement transducer is intended
to be connected to a calculator fitted
with· a correction device, the
correction algorithm asdescribed by.
the manufacturer must be applied to
the output signal of the transducer
to determine its errors.

(b) Accuracy tests
(c) The errors of the meter shall be

determined at a minimum of six

557

In
diaC

ode



558 THE GAZETTE OF INDIA; EXTRAORDINARY [PARTII-SEC. 3(i)]

, fiowrates which are distributed over
, the measuring range at 'regular
Intervals.At each f1owrate.theerrors
shall be determined, at ileast three
.nmes, independently .• Each error
shall 'not be '.greater than the
"maximum permissible error (in
,absolute value). 'In 'addition, for
,quantities equal tOior'greater than

, : five ~tlmes the :minimum 'measured
:;quantlty, .the :repeatability
'requirement in;parcl9raph,3(1)(U)(b)
,~pplies.

(d) ',1'ests:should.be carried out at the
,limits 01 the field of operation, i.e. at
the 'limits of pressure, temperature
and viscosity. However, pressure
tests are not necessary when the
teahr:1ologyof the meter Is such that
it is:possibletocalculatethe Influence
of pressure and to show that it is

, :negl~9Ible(for example: meter with
pressure-balanced measuring
chambers).
NottJ : It Is often unnecessary to
carry out tests with liquids having a
temperature which differs from the
ambient temperature when the
meter IsIntended to measure liquids
, having a temperature between
- 10°Cand +500C.

(e) The following tests shall also be
carried out:-

accuracy test at minimum
measured quantity,

determination of the
periodic variation, if appropriate,

tests with flow disturbances,
If appropriate.
For tests with flow disturbances,
the applicable maximum
permissible errors are those fixed
In paragraph 2(5) for the
measuring system and not those
fixed in paragraph 3(l)(ii) for the
meter.

(f) When preliminary verification of the
meter Is planned to be carried out
with a liquid which differs from the
liquid the meter is Intended to
measure, comparative tests with
these two liquids shall also be carried
,out to determine the maximum
permissible errors on preliminary

,I.

verification. Itmay be necessary to
haveseveral specfmenof the pattern
available.

Example: It Is necessary to make a
distinction between a pattern of a
meter intended to measure several
products (In the same measuring
system) and a pattern of a meter of
which different caples may be used
for measuring dIfferent products (in
different measuring systems), each
copy being Intended to measure a
given product only.

For example, meter A may be
intended to measure butane and
propane alternatively,whereasmeter
B is intended to measure either
butane or propane. Both meters will
be subject to accuracy tests with
butane and with propane at the time
of pattern approval. Formeter A, the
error curves for propane and for
butane shall both be within the
maximum permissible errors as
specified in paragraph 3(1)(il).

For meter B, the error curves for
butane on the one hand, and for
propane on the other hand, shall
sattsfv the maximum permissible
errors; unlike meter A, however,
these error curves may be
determined using different copies of
the meter, or alternatively on the
same copy whose adjustment (or
correction parameters) has been
modified between the test with
butane and the test with propane.
Copies of meter A will bear the
mention of butane and propane on
their data plate and they may also
be used to measure mixtures of
butane and: propane in any
proportion.

" Copies of meter B will bear either
the mention "butane" or the mention
"propane" and shall be used for
measuring the corresponding
product exclusively,

The preliminary verification of
pattern A copies may be carried out
with either butane or propane,
indifferently (with, if appropriate, a
reduction of the maximum
permissible errors range).
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In general, the preliminary
verlflcatlOn of pattern B copies will
be carried out with the liquid
Intended to be measured; however,
It may be carried out with the other
liquid provided that the maximum
permissibleerrors havebeenshifted.
The value of shifting shall be
determined at the time of pattem
evaluation by evaluating the
deviation between the error curves
determined with butane and with
propane, on the samemeter,without
modification of the adjustment. The
deviationsshall be reproduciblefrom
one copy of the meter to another.To
check this, it is necessary to carry
out accuracy tests on several
Instruments.

(g) Endurance tests
Endurance tests should be carried out at
the maximum flowrate of the meter using
the liquid the meter is intended to measure
Ora liquidwith similar characteristics.When
the meter Is Intended to measure different
liquids, the test should be carried out with
the liquid that provides the most severe
conditions.
An accuracy test shall precede the
endurance tests.
In principle the duration of the endurance
test shall be 100 hours in one or several
periods. In specific cases (e.g. new
technoloqles, new alloys, new liquids) the
duration may be increasedup to 200 hours.
The test shall be carried out at a flow rate
between 0.8 x Q and ('\ .max '<-max

As far as posslbler the meter is subjected
to the endurance test on a test bench.
However, It Is accepted that the meter be
temporarily mounted Ina measuringsystem
in normal operetlon, in which case It is
necessary that the nominal operating
flowrate of the measuring system Is more
than 0.8 x Q"",.,
After the endurancetest, the meter isagain
subject to a new accuracy test. The
deviations between the errors determined
before and after the endurance test shall
remain within the limits specified in
paragraph 3(1)(ii)(c) without any changes
of the adjustment or corrections,

(vi) Patternapproval of a gaselimination device

Asa rule, tests shall be carried out to prove
that the air or gas, eliminating devices
satisfy the requirements In paragraph
2 (lO)(viii) or 2(lO)(lx).
It is however acceptable that tests are not
carried out atflowrates greater than 100
m3/h and that the air separating devices
are approved by analogy with devices of
the same designr having smaller
dimensions.
Annexure B describes tests which should
be carried out on these devices. The tests
are given as examples only.

(vii) Pattern approval of an electronic calculator
When an electronic calculator is submitted
to separate pattern approval, pattern
approval tests are conducted on the
calculator alone, simulating differentinputs
with appropriate standards. '

(a) Accuracy tests include an accuracy
test on the indications of
measurement results (volume at
metering conditionsor price to pay).
For this purpose, the error 'obtained
on the indication of the result Is
calculatedconsideringthe true value, , ..
is the one calculated taking Into
account the value of the simulated
quantities applied to inputs of the
calculator and' using standard
methods for calculation. The
maximum perrnlsslble errors are
those fixed in paragraph 2(8),

(b) When the calculator carries out
calculations for a conversiondevlcer
tests specified in paragraph
6(1)(vii)(a) are performed for the
calculation of volume at base
conditions or mass.
Accuracy tests also include an
accuracy test on the measurement
of eachcharacteristicquantity of the
liquid. For this purpose, the error
obtained on the Indication of each
of these characteristic quantities
these indications are mandatory
considering paragraph 3(7)(vil) is
calculated by considering the true
value as that provided by the
standard connected to the inputs of
the calculator and which simulates
the corresponding associated,
measuring instrument. For each of
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~:these; quantities, the maximum
~Jpermlsslble.errorSfixed in.paragraph
:!2(1)(J_1f} shall be applied.
"It IS'then'necessaryto perform a test
j .tocheck the: presenceand.operaticn
,·,of.J:heckilJg,'facilities .relevant to
.iassodatedrmeasurtng :instruments
mentioned in:pa rag,,!ph:4(~)(.vl).

. (c)E.Examinationsand'tests.descnbed in
:~(l)(xJ) for .electronic 'instruments
sshalkbe performed,,

(viii) Pattern:~p'provaltofa .converslon device
(a) ,General'case

;It lsmecesserv.toverify whether the
(conversion device connected to all
Its-assodatedmeasur:lligInstruments
.complies'with provisions In 2(7)(i).
For ,that purpose, the volume at
meter,ln.g condltlons which is
,conYertedis supposedto be without
:any.error.
:It ;may also be verified that the
provisions in paragraph2(7)(vi) [and
paragraph 2(7)(v) if applicable] are
.fulfilled.
In ·the· case of an electronic
.conversion device, the tests and
examination described In paragraph
6(1)(ix) shall be performed.

(b) Electronic conversion device
Instead of the procedure in
paragraph 6(1)(viii)(a), it is also
posslbl~

to verify separately the accuracy
of associated measuring
instruments [see paragraph
2(7)(1i)],
to verify that the provisions in
paragrapl)6(1)(vil)(b) are fulfilled,
and
to perform examinationsand tests
described in paragraph 6(1)(xl).

(ix) Pattern approval of an ancillary device
(a) When an ancillary device that

provides primary Indications is
Intended to be approved separately,
Its Indicationsshall becomparedwith
those provided by an Indicating
device that has already been
approved and which has the same
scale Interval, or a smaller one.

The results shall satisfy the
provisions in paragraph 2(9)(v) ..
As far as possible, the necessary
conditions for compatibility with
other devicesof a measuringsystem
are stated In the pattem approval
certittcete.

(b) Electronic devices may be approval
'separately when they are used for
the transmission of primary
indications or other information
necessary for their determination,
e.g. a device which concentrates
information from two or more
calculatorsand transmits it to a single
printing device.
When at least one of the signals of
this information Is analogue, the
device shall be tested in association
with another devicewhosemaximum
permissible errors are provided by
this Recommendation.
When all the signals of this
information are digital, the above
provision may be applied; however,
when the inputs and outputs of the
device are available, the device can
be tested separately, in which case
it shall introduce noerror; only errors
due to the testing method may be
found out.
Inboth casesand as far as possible,.
the necessary conditions for.
compatibility with other devicesof a
measuring system are stated in the
pattern approval certificate.

(x) Pattern approval of a measuring system
The pattern approval of a measuringsystem
consists of verifying that the constituent
elements of the system, which have not
been subject to separate pattem approvals,
satisfy the' applicable requirements, and
that these constituent elements are
compatible with one another.

Tests for carrying out the pattern approval
of a measuring system shall therefore be
determined on the basis of the pattern
approvals already granted for the
constituent elements of the system.
When none of the constituent elements has
been subject to separate pattern approval,
all the tests provided for in paragraph
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6(1)(v), 6(1)(vl) and 6(1)(vii) (in particular)
shall be performed on the complete
measuring system. On the contrary, when
the various constituent elements are all
approved separately, it is possible to replace
pattern approval based on tests by pattern
approval of drawings.
It is also appropriate to reduce the pattern
evaluation program when the measuring
system Includes constituent elements
identical to those ~hich equip another
measuring system that has already been
approved, and when the operating
conditions of these elements are Identical.
For example, It Is not necessary to perform
the expansion test of a hose in a fuel
dispenser when the hose in this measuring
system Is Identical to the hose equipping
another measuring system already
approved with the same minimum
measured quantity.
Note : It Is advisable that constituent
elements be subject to separate pattern
approval when they are Intended to equip
several patterns of measuring systems.This
is particularly advisable when the various
measuring systems have different
manufacturers and when the bodies In
charge of pattern approval are different.

(xi) Pattern approval of an electronic device

In addition to the examinations or tests
described In the preceding paragraphs, an
electronic measuring system or an
electronic constituent element of this
system shall been subject to the following
tests and examlnations:-

(a) Design Inspection
This examination of documents aims
at verifying that the design of
electronic devices and their checking
facilities comply with the provisions
of this specification, clause 4 in
particular.

It Includes-
(a) an examination of.the mode of

construction and of the electronic
sub-systems and components
used, to verify their
appropriateness for their intended
use,

(b) consideration of faults likely to
occur, to verify that In all
considered cases these devices

comply with the provisions of
paragraph ~(3),

(c) verification of the presence and
effectiveness of the test device(s)
for the checking fadlities.

(b) Performance tests

These tests aim at verifying that the
measuring system complieswith the
provisions of paragraph 4(1)(1) with
regard to Influence quantities. These
tests are specified In Annexure A.

(a) Performance under the effect of
influence factors:

When subjected to the effect of
influence factors as provided for
in Annexure A, the equipment
shall continue to operate
correctly and the errors shall not
exceed the applicable maximum
permissible errors.

(b) Performance under the effect of
disturbances:

When subjected to external
disturbances as provided for In

. Annexure A, the equipment shall
either' continue to operate
correctly or detect and indicate
the presence of any Significant
faults. Significant faults shall not
occur on non-interruptible
measuring systems.

(c) Equipment under test (EUT)

Tests are carried out on the
complete measuring system
where size and configuration
permit, except where otherwise
specified In Annexure A.

Where tests are not carried out
on a complete system, they shall
be carried out on a sub-system
comprising at least the following
. devices:-

.'\ measuring transducer,

Calculator,

indicating device,

power supply device,

correction device, if
appropriate.

This SUb-systemshall be included
in a simulation set-up
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representative of the normal
operation of the .measuring
system. .For example, the
movement of-the .llquid may be
simulated by an appropriate
device.
'The c_alculatorshall beun its final
housing.
In all cases, peripheralequipment
may be.tested separately.

(2) Initial verification

(i) General
Initial-verifkation of a measuring
system:iscarrIedout Ina singlestage
when the system canbe transported
without .disrnantllnq and when it is
verIfied under the intended
conditions of use; in all other cases,
Iti!5 carried out in two stages.
]he flrst stage concernsat least the
measurement transducer, alone or
fitted with associated ancillary
.deVices, or possiblyincludedin a sub­
system.Tests of the first stage may
be carried out on a test bench,
possibly In the factory of the
manufacturer, or on the installed
measuringsystem.At this stage, the
metrological examinations may be
carriedout with different liquids than
those which the system is intended
to measure.
The first stage also concerns the
calculator and the density sensor.If
necessary, the measurement
transducer and the calculator can be
verified separately.
The second stage concerns the
measuring system in actual working
condition. It Is carrIed out at the
placeof installation under operating
conditions and with the Intended'
liquid of use. However, the second
stage may be carried out in a place
chosenby the verification bodywhen
the measuring system can be
transported without dismantling and
when the tests can be performed
under the operating conditions
intended for the measuring system.
Initial verification of electronic
systemsshall indude a procedurefor

verifying the presence and correct
operation of checklngfacilitiesby the
use of test devices as specified In
paragraph 4(3),

'(ii) Tests
(a) When initial verification takes place '

in two stages, the first stage shall
include-

an examination for conformity of
the meter, including the
associated ancillary devices
(conformity with the respective
patterns), -
a metrological examination of the
meter, Including the associated
ancillary devices,

The second stage shall include­
an examInatIon for conformity of
the measuring system, including
the meter and the ancillary and
additional devices,
a metrological examination of the
measuringsystem; if possible, this
examination is carried out within
the limits of operating conditions
for the system,
an operational test of the gas
elimination device, where
appropriate,with no needto verify
that the maximum errors
applicable to this device and
specified in 2.10 are met,
an inspection of the adjustment
of the prescribed pressure
maintaining devices where
appropriate,
when necessary, a test of the
variations of the internal volume
of the hoses in full hosemeasuring
systems,e.g. in the caseof a hose
reel, an operational test of the
control valve preventing the
emptying of the hoseduring non­
operating periods, for full hose
measuring systems,
a determination of the residual
quantitIes In empty hose
measuring systems.

(b) When initial verification takes place
in one stage, all tests In paragraph
6(2)(ii)(a) shall be performed.

r- .X _ .. _.C __ i.,.
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(3) Subsequent verification
(i) Subsequent verification of a measuring

system may be identical to initial
verification.

(ii) The preliminary examination of the meter
should only be repeated if the protective
marksonthe measuringelementof the meter
have been damaged. This examination may
be replacedby a test of the measuringsystem
if the conditions for the preliminary
examination are met and if the measuring
system can undergo testing with a volume
of liquid corresponding to the minimum
measuredquantity. For the determination of
the errorcurve,at least60% of the maximum
flowrate should be reached.

(iii) The ancillary devices shell be considered
ashaving beensubjected to the preliminary
examination if the protective marks are not
damaged. It is sufficient to carry out a
reduced number of measurements during
the simplified examination of the ancillary
devices.

ANNEXURE A.
PERFORMANCETEST FORE~crRONIC

MEASURINGSYSTEMS.
(Mandatory) .

1.General
This Annexure ·defines the program of

performance tests Intended to verify that electronic
measuring systems may perform and function as
intended in a specified environment and. under
specified conditions. Each test indicates, where
appropriate, the reference conditions for determining
the intrinsic error.

These tests supplement any other prescribed
test.

When the effect of one influence quantity is
being evaluated, all other influence quantities are to
be held relatively constant, at values close to
reference conditions.

2. Severity levels
For each performance test, typical test

conditions are indicated: they correspond to the
climatic and mechanical environment conditions to
which measuring systems are usually exposed.

Measuring systems are divided into three
classes according to climatic and mechanical
environmental conditions:

Class B for fixed Instruments installed in a
building,
Class C for fixed Instruments installed
outdoors,
ClassIfor mobile Instruments, in particular
measuring systems on trucks.

However,the applicant for pattern approval may
indicate speclfic environmental conditions in the
documentation supplied to the metrology service,
based on the intended use of the Instrument. In this
case, the metrology service carries out performance
tests at severity levels corresponding to these
environmental conditions. If pattern approval is
granted, the data plate shall indicate the
corresponding limits of use. Manufacturers shall
inform potential users of the conditions of use for
which the instrument is approved. The metrology
serviceshallverify-that the conditions of use are met.
3. Reference conditions
Ambient temperature
Relative humidity
Atmospheric pressure
Power voltage
Power frequency

: 20°C ± SoC
: 60%± 15%
: 86 kPa to 106 kPa
: Nominal voltage (Vnom)
: Nominal frequency
(Fnom>

During each test, the temperature and relative
humidity shall not vary by more than SoC or 10%
respectively within the reference range.
4. Performance tests

The following tests can be carried out in a'ny
order:-

Test Nature of the influence quantity Severity level for the class

8 C [

1. Dry heat I~fluence factor 2 3 3
2. Cold Influence factor 2 3 3
3. Damp heat, cydic Influence factor 2 2
4. Vibration (sinusoidal) Influence factor J
S. Power voltage variation Influence factor l
6. Short time power reductions Disturbance La &. lb la &. lb La a Ib
7. Bursts Disturbance 2 2 ;z
B. Electrostatic discharge Disturbance 1 1 1
9. Electromagnetic susceptibility Disturbance 2,5,7 2,5,7 2,5,7
10. Disturbances on d.c, voltage powered equipment

- -------------'-"'- ~~'-.- :::....=.......__;___:__....:...===========
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Test severities:
• r~

The above testsHnvolve the electronic part of
the measuring ~tem or its devices.

The followin,g .rules .shall 'be :.taken Into
conSiderationfor thesetests:-

(i) Tests volumes
SomeUnfluence.quantities should have a
constanteffect onrneasurementresults and
not a lpropor:tional 'effect related to the
measur.ed wolume. T.he value of the
slgnificant:faLilt isrelatedto .themeasured
volume; ttherefore, iin order to be able to
compare .results obtained In different·
laboratories, ,it ,is'necessary to perform a
test on ;a 'volume corresponding to that
delivered ilo one minute at the maximum
flowrate, !but not less than the minimum
measured,quantity. Some tests, however,
may require more than one minute, in
which casethey shall be carried out in the
shortest .possibletime.

(Ii) Influer.lceof the liquid temperature
Temperature tests concern the ambient
temperature and not the temperature of
the liquid used. It is therefore advisable to
use a simulation test method so that the
temperature of the liquid doesnot influence
the test results.

(1) Dry heat

Test method:
Object of the test:

Dry heat (non-condensing)
To verify compliancewith the
provisions in paragraph
4(1)(i) under conditions of
high temperature.
The test consists of exposure
of the ElJTto a temperature of
55°e (classes C or I) or 40°C
(class B) under "free air"
conditions for a 2-hour period
after the EUT has reached
temperature stability. The EUT
shall be tested at least one
flow rate (or simu lated
flowrate):

at the reference
temperature of 20°C
following conditioning,
at the temperature of 55°C
or 40°C, 2 hours after
temperature stabilization,
after recovery of the EUTat
the reference temperature
of 20°e.

(1) .Temperature : severity
level 2: 40°C
severity level 3: 55°C

(2) Duration: 2 hours
Number of test Cvdes: One cycle
Maximum allowable All functions shall operate as

designed.
variations: All errors shall be within the

maximum permissibleerrors.
(2) Cold
Test method:
Object of the test:

Cold

Test procedure
In brief:

To verify compliance with the
provisions In paragraph4(l}(I}
under conditions of low
temperature.

Test procedure in brief: The test consists of
exposure of EUT to a
temperature of-25°e (classes
eor I) or -100e (dass B) under
"free air" conditions for a 2-
hour period after the EUT has
reached temperature stability.
The ElJr shall be testedat least
one flowrate (or simulatedflow
rate):

at the reference
temperature of 200e
following conditioning,
at a temperature of -25°C
or -10°C, 2 hours after
temperature stabilization,
,after recovery of the ElJT
at the reference
temperature of 20°C.

(1)Temperature : severity level
2: -io-c
severity level 3: -25°C

(2) Duration: 2 hours

Test severities:

Number of test cycles: One cycle
Maximum allowable All functlons shall operate as

designed.
variations: AU errors shall be within the

maximum permissibleerrors.
(3) Damp heat, cyclic
Test method: Dampheat, cyclic(condensing)
Object of the test: To verify compliance with the

provisions in 4.1.1 under
conditions of high humidity
when combined with cyclic
temperature changes.

Testproc:edurein brief: The test consists of exposure
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of the EUTto cydic temperature
variations between, 25°C and I

the upper temperature of 55ce
(classe or I) or 400e (class B),
maintainingthe relativehumidity :
above 95% during the
temperature changes and
during the phases at low
temperature, and at 93% at;

. the upper temperature phases.
Condensation should occur on
the EUT during the
temperature rise. Standard.
stabilizing period before and'
recovery after the cyclic
exposure are indicated in lEe.
Publication68-2-30. The power
supply is not on when the I

influence factor is applied.
(1) Upper temperature:
severity level 1: 400e
severftylevel 2: 55°e
(2) Humidity: > 93%
(3) Duration: 24 hours

Numberof test cycles: Two cycles

Test severities:

Maximum allowable After the application of the
variations: influence factor and recovery:

all functions shalloperate as
designed, and
all errors shall be within the 1
maximum permissible
errors.

(4) Vibration
Test method:
Object of the test:

Sinusoidal vibration
To verify compliance with the
provisions in paragraph 4(1)(i)
under conditions of sinusoidal
vibration.
This test should normally apply
to mobile measuring systems .
only.

Testprocedurein brief: The EUT shall be tested by
sweeping the frequency in the
specified frequency range, at
1 octave/minute, at the
specifiedaccelerationlevelwith ,
a specified number of sweep
cycles per axis. The EUT shall :
be tested in its three, mutually I

perpendicular main axes,
mounted on a rigid fixture by
its normal mounting means. It i

shall normally be mounted so
that the gravitational forceacts
in the samedirectionasit would
in normal use.
The instrument Is non­
operational when the influence
factor is applied.

Test severities: (1) Frequencyrange: 10-150Hz
(2) Max. acceleration level :
20 m.s-2 .

Numberof test cycles: 20 sweep cycles per axis
Maximum allowable After 'the application of the
'vartatons: . influence factor and recovery:

. all functions shall operate as
designed and
all errors shall be within the
maximum permissible
errors.

(5) Power voltage variation
Test method: Variation in a.c, mains power

supply (single phase)
Object of the test: To verify compliance with the

provisions in paragraph4(1)(i)
under conditionsof varyinga.e.
mains power supply.

Testproca:Iurein brief: The test consists of exposure
of the EUT to power voltage
variations, while the EUT is
operating under normal
atmospheric conditions.

Test severities: Main voltage: upper limit
Vnom +10%
lower limit: Vnom -15%

Numberof test cydes: One cycle
Maximum allowable All functions shall operate as
variations: designed.

All errors shall be within the
maximum permissible errors.

(6) Short time power reduction
Test method: Short time interruptions and

reductions in mains voltage.
Object of the test: To verify compliance with the

provisions in paragraph4(1)(i)
under conditions of short time
mainsvoltage interruptionsand
reductions.

Testprocedureinbrief: The test consists of subjecting
the EUT to voltage
interruptions from nominal
voltage to zero voltage for a
duration equal to half a cycle
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Of line .frequency, and
reductions from nominal.vottage

:.to 50% of nominal for a duration
equal to one -cvcte .of Jrne
freq!.iency. The;mains vOltage
·intmTuptlOrtS and reductions
~sha!ibe reeeetedtentimeswith
a time interval of .atleast ten
seconds.

Test severities: .W[}:;!o 'v'oitage interruption for a'
.pertcd ;equal to half a cycle:
S':H<i ,.voltage;reductlon for a
.pi!trod equal to one cycle.

Number r:I test c.yde:::: N. least ten interruptions and
ten reductions, each with a
minimum of ten seconds
between tests.
The interruptions and
'reductions are repeated
throughout the time necessary
to perform the whole test; for
this reason, more than ten
interruptions and reductions
may be necessary.

Maximum allow'.:t<:i; (a) RJr interruptie>iemeasuring
variations: systems; either the difference

bet 'Ieen the vob''1e indication
d·/_; !ng the t~:;t and the
indication under reference
conditions shall not exceed the
",dues given in Pdragraph 3(12)
:;<!rt:-I or the measurinq system
o;haH detect and act' upon a
;;!gn:ficant ~alJit,in compliance
wit', paragraph 4(3)(i),
(b:1 For nun-interruptible
rr.easunnc systems, the
(' n~rence bEtween the volume
'",iiCiitiond:.Jringthe test and
:;;E; ~ndicationunder reference
.or.d,\:ions;:.hallnot exceed the
':aiuf;sgiven in paragraph3(12)
P,";It-I.

(7) Bursts
Test 'method: dectrical bursts

1'0 verify compliance with the
provisions in paragraph 4(1)(1)
under conditions where
{dectricai bursts are
;uperimposed on the mains
l:oltage.

TestprocedlJe In b!t2": The test consists of subjecting
the EIJf to b.lrsts of double
~xponential waveform

Object of the test:

transient voltages. Each spike
shall have a rise time of 5 ns
and a half amplitude duration
of SOns, The burst length shall
be 15 ms, the burst period
(repetition time interval) shall
be 300 ms, All bursts shall be
applied during the same
measurement or simulated
measurement In symmetrical
mode and asymmetrical mode.

Test severities: Amplitude (peak value) 1000V
Numberof test cycles: At least ten positive and ten

negative randomly phased
bursts shall be applied at
.tOOD v.
Th(~bursts are applied during
ali tlie time necessary to
p,,~;[i;rm the test; to that
pUi nose more bursts than
inGicated above may be
i"·;(~Cc'ssary. .

Maximum allowab:c:
variations:

.d) For interruptible measuring
',.'Stems, either the difference
. ~t:weenthe volume indication
.:dng the test and the
,jication under reference

. ,)nditions shell not exceedthe
··.:lllles given ;'l paragraph3(12)
;'1.\rt-1 or tilt: measurinq system
ilall detect and act upon a
'gnificant fault, In compliance
't:h paragraph 4(3)(i).

'. ,) For non-Interruptlble
';:asurit~g systems, the

G'·.'-;renc'·'between the volume
ir<::atir during the test and
th:: ind" .oon under reference
c(···.jiC· ·5shall not exo-ed the
'ii: ;.:':',;·,en in paragrg':.h3(12)
pe: i

(8) Electrostar/c dischah·
Test method: Ele:. »static discharge (ESD)
Object of the test: To· ·ffy cOmpliancewith the

1~,t;: :;ions in paragraph 4(1)(1)
;. 'i<':':i conditions of direct and
;nc;.. ft eJectrostatic dist.harges.

Test procedure in britO!: A " ,':acitor of lSC pF Is
ch.~.,Jed by a suitable DC
vC;:<1gesource. l11e capaCitor
b >'len discharged through the
urr by connecting one
>:;minal to ground (chassis)
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TI2-::t severities:

and the other via 330 ohms to
surfaces which are normally
accessibleto the operator.
The test includes the paint
penetration method, If
appropriate. For direct
discharges the air discharge
shall be usedwhere the oontact .
discharge method cannot be
applied.
8 ~ tor air discharges
6 kV for contact discharges

Nur;,b-:rci test cydes: At each test point, at least ten
direct discharges shall be'
applied at intervals of at least
ten seconds between
discharges, during the same,
measurement or simulated ~
measurement. As for indirect
discharges, a total of ten
discharges shall be applied on '
the horizontal coupling plane, ,
and a total of ten discharges
for the various positionsof the
vertical coupling plane.
(a) For interruptible measuring
systems, either the difference i

between the volume Indication
du~ng the test and the
indication under reference
conditions shall not exceed the'
values given in paragraph 3(12)
of part-I or the measuring.
system shall detect and act
upon a significant fault, in
compliance with paragraph
4(3)(1).

; 1Jxirnum ,/owable
:iriatio;;:~:

(b) For non-lnterrupttbl
measuring systems, the
difference between the volume
Indication during the test and
the indication under reference
conditions shall not exceedthe
values given in paragraph3(12).
of pert-l, '

(S~;Elec'romagnetic susceptibility

lE:-<;!: ": ,:thod: Electromagneticfields (radiated)
O:"'ucl of the test: To verify compliance with the

provisions in paragraph4(1)(i)
under conditions of
electromagnetic fields.

Tf$!. prooodureinbrief: The EUT shall be exposed to

electromagnetic fleld strength
as spe~lfled by the severity
level.
The field strength can be
.generated In variousways:

the strip line Isusedat low
frequencies below 30 MHz

. (or in some cases 150
MHz) for small EUTs;
th.elongwire ISusedat low
frequencies (below 30
MH'z) for larger EUTs;
dipole antennas or
antennas with ctrcular
polarization placed 1 m
from the EVT are used at
high frequencies.

The specified filed strength
shad be established prior to the
actual testing (without EUT in
the field).
The field shall be generated in
two orthogonal polarizations
and the frequency range shall
be scannedslowly. If antennas
with Circular polarization i.e.
loq-spiral or helical antennas
a re used to generate the
electromagneticfield, a change
in the position of the antennas
is not required.
When the test is carriedout in
a shielded endosure to comply
with international laws
prohibiting interferenceto radio
communications, care should
be taken to handle reflections
from the walls. Anechoic
shielding may be necessary.

lest sevE/Ues:
freQ~ncy range 26-500 MHz 500-1000MHz
Field strength 3 Vim 1 VIm
Modulation 80% AM 1kHzsine wave

\~6ximum alkJ'Nable (a) For interruptible measuring
','ariatiof1';; systems, either the difference

between the volume indication
during the test and the
indication under reference
conditions shaltnot exceedthe
values given in paragraph3(12)
of part-I or the measuring
system shall detect and act
upon a significant fault, in
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compliance with paragraph
4(3)(i).
.(b) F.or non-Internuptlble
measuring :systems, the
.difference:betweenthe volume
indication ,during the test and
rthe indication under reference
conditions shall not-exceed the
.valuesgiven in paragraph3(12)
.of,parH.

(10r~Perturbatili)ns on .de voltage powered
instruments .

Electronic measuriflg systems supplied with dc
voltage shall 'Julfll the tests in Annexure A 4(1) to
Annexure A, paragraph 4(9), with the exception of
Annexure A, -paragraph 4(5), 4(6) and 4(7) which
are to be replaced by the following provisions:-

General:provislon
For under-voltages or over-voltages all
errors.shall be within maximum permissible
errors when the Instrument is stlll operating.
The under-voltage or over-voltage isapplied
for a complete measurement or part of a
measurement. .
Provision applicable to instruments fed by
the battery of a vehicle
Tests pulses 1, 2 and 3 of the relevant part
of ISO 7637 Electrical disturbance by
conduction and coupling, Part 1: Vehicles
with nominal 12 Vsupply voltage, and Part
2: Commercial vehicleswith nominal 24 V
supply voltage, are applied at the various
severity levels specfled in this Standard.
Pulsesare repeated for as long as necessary
to completethe test.
The pattern approva I certificate shall
Indicate, for each type of pulse, the
maximum severity level met by the
instrument.

ANNEXURE B
TESTINGOFGASEUMINA110N DEVICES

(Informative)
1. Testing of a gas elimination device as a unit
separate from the measuring system for which
It Is Intended

(1) General provisions
In order to examine whether the pattern of a

gas elimination device complies with the
requirements in, paragraph 2(10), a specimen of the

pattern must be installed on a suitable test bench
equippedwith a meter and a conventionalproving tank.

Note: In tests on gas elimination devices, the
proving tank may be replaced by any appropriate
standard,

The efficiency of the gas elimination device is
determined with reference to the meter error at the
same flowrate .

The test bench must, as far as pOSSible,comply
with the following provisions:-

(i) The capacity of the proving tank should be
at least equal to the greater of the following
two values: volume delivered in oneminute
at maximum flow rate, or 1000 times the
scale interval of the meter of the test bench.

(if) It is recommended that an adjustable non­
return valve be installed downstream of the
meter in order to prevent back flow of the
liquid which has been measured and to
obtain the minimum back pressure required
for the proper operation of the gas
elimination device.

(iii) There should be no reverse gradient in the
pipework downstream of the meter so that
gas bubbles are allowed to escape in the
normal way in order to keep this pipework
filled to the same level at the beginning
and end of the test.

(iv) The liquid used for the tests should either
be the same as that for which the device is
intended or should be of a viscosity which
is at least equal to that of the liquid for
which it is intended.

Tests on gas elimination devices should be
carried out for flowrates up to a maximum of 100
m3/h. For higher flowrates, characteristics may be
determined by analogy with equipment of the same
design and smaller dimensions. "By analogy" means
that parameters like Reynolds number, Froude
number, etc., are to be taken into account for the
gas elimination device.
(2) Tests on gas separators

The volume of air or gas continuously entering
may be measured by a gas meter and isothermally
converted to atmospheric pressure on the basis of
the indication of a pressure gauge fitted upstream
of the gas meter.

A pressure gauge positioned upstream of the
meter for liquid makes it possible to determine the
lowest pressure at which the gas separator still meets
the efficiency requirements.
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Before starting a test, the whole apparatus is
made to operate at the desired liquid and gas
flowrates so that all parts of the apparatus (except
the proving tank) fill up under setconditionsas regards
the entry of air or gas..

The air may be introduced either by injection
downstream of the pump or by suction upstream of
it (see Figures 1, 2 and 3, which are given as
examples).

In the former case, which makes it possible to
operate without changing the performance of the
pump due to the entry of air, the liquid and gas flows
are adjusted by means of control valves. The air or
gas is introduced through a tube positioned in the
centre of the pipework for the liquid, for example at
an elbow.

In the latter case, which reproduces the
conditions encountered In reality (pressure reduction
by suction), the pump must be set to the maximum
flowrate of the separator. If the pump has too great
a flow rate, ·it must be possible to regulate it with a
speed reducer. The pump should preferably be of
the volumetric type but it may also be of the
centrifugal type if the supply tank feeds the pump
by graVity. The pressure reduction must then be
regulated by a valve positioned upstream of the
pump, and the air Inlet must be equipped with a
non-return valve which prevents any leakage at the
movement of switching off.
(3) Test on gas extractors

An example of test bench is shown in Figure 4.
It includes a container for creating a pocket of

air to be removed with a volume equal to the
minimum measuredquantity of the gasextractor (the
minimum measured quantity of the system being not
yet specified). When the test is carried out with a
proving tank. having such a great capacity that the
maximum permissible error cannot be evaluated
correctly on the basis of a single operation of the
gas extractor, the number of operations during the
same test shall be multiplied by 2, 3 or 4, to obtain
the required accuracy.
(4) Tests on special gas extractors

Special gas extractors, mainly used for
measuring systems on road tankers, are principally
intended to prevent measurement errors which may
arise from the complete emptying of one
compartment. They must also separate and
continuously remove introduced air, although to a
lesser degree than a gas separator.

In the case of separate approval, they should
be tested on a test bench which corresponds in
pnndple to Figure 5.

-------- - .. - - -- -_.

This test bench is similar to that in Figure 1 but
itdiffers in orderto reproduce the actual conditions of
delivery from road tankers to underground tanks, as
is the case when service stations are supplied with
petrol,and domestic fuel oil deliverieSare made.Thus,

I. the supply tank is located above the special gas
extractor and the meter, t.e, at a level corresponding
to that of road tanker, and the proving tank is
approximately 4 m below the meter.

In order to determine the additional error arising
from the complete emptyjng of a road tanker, which
may be caused by the air drawn In at the end of the
delivery by the formation of a vortex, the supply tank
is filled with a volume of liquid equivalent to that of
the proving tank. The liquid is then emptied through
the meter into the proving tank without operating
the shut-off valve.

For delivery by gravity, pipework is used which
bypasses the pump.

Due to the existence of the automatic shut-off
valve in the hydraulic circuit connected to the gas
extractor, the pocket of air to beevacuated (described
in Annexure-B. paragraph 1(3» may be created by
emptying the pipework between the tank and the
gas extractor.

Furthermore, given that a special elimination
deviceshould also perform the function of a separator

,....for a small percentage of air introduced continuously
it is necessary to carry out this test in a manner
comparable to the tests described for separators In
Annexure-B, 1(2), with air being either injected into
the supply pipework or drawn In upstream of the

. pump by creating an entry of air and partly closing
the valve of the supply tank.

2. Tests on gas elimination devices forming
part of a measuring system during pattern
approval

The tests are carried out with a proving tank of
the capacity specified in Annexure B, paragraph 1(1)
or any appropriate standard.

(1) Tests on a gas separator

This examination particularly applies to
patterns of separators included in
measuring systems which can be mass
produced and transported without
dismantling, such as petrol pump fed by
their own supply pumps.
The essential part of the test bench (Figure
6) is the measuring system itself(in this
case, the fuel dispenser).
In accordancewith conditions encountered
in actual use, the liquid is drawn up from a

_J~
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tank on a lower level than the meter. The
air isdrawn in by suction through a special
Inlet equlpped wlth.acontrolvalve. The air
can be measured by,a·gas;meter.:However,
It is not necessaryto.use a·.gasmeter if the
separator Is capable ,of ~s~parating and
ellmlnatin.9 ithe ;air iintroduced in any
proportion, as .provlded tn, paragraph
2(1O)(vlll).
The.requlrements :In, :p.aragraph 2(10)(1)
and ~(:lq)(.vlll) .should 'be complied with
under 'test :.conditions such that the
maxlmum.flowrate,ofthe measuring system
is reachedwhen no air enters.

(2) Tests on a gas extractor and a special gas
extractor

The measuring system comprising the gas
elimination device must be constructed so
that the tests can be carried out as
described in Annexure B, Paragraph 1(3)
or 1(4).

3. Tests on gas elimination devices forming
part of a measuring system during verification

The gas elimination devices are tested without
it being necessary to verify that the maximum
permissibleerrors for the individual units are complied
with .

CI/ ....
C\ 1l~ CI/.., EC\

~ 1/1..,
~ C\ -'"I c::
~ .l3
Q. a
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~
~

FIGURE-l
TEST BENCH FOR GAS SEPARATORS

_l ,_L:=L _

In
diaC

ode



[tJTIT II-~ 3(i)]

."...,,(_;~~..-'.

571

proving tank

Gas meter
(as required)

Gas separetor
to be tested)

Non-return valve
(adjustable)

Vacuum gau e

Sightglass

Calibrated air inlet
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FIGURE-2
TEST BENCH FOR GAS SEPARATORS

___l~_~

In
diaC

ode



572 'THE GAZETTE OF INDIA: EXTRAORDINARY [PARTII-SEC. 3(i»)

...................... ,....
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Tarottle Pump (Or
valve gasSuction

Supplytank
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FIGURE-3

TEST BENCH FOR GAS SEPARATORS
.............................. with gas injection
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FIGURE-4
TEST BENCH FOR SPECIAL GAS EXTRACTORS
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Supply tank

Non return valve

Gas meter if necessary
(see point 2.1 of

.A.nnex.A.)

Connection for automatic
closing

Flow meter

Pressure
gaugeSpecial gas

extractor
to

be tested
1----'''' t--r---;---t- -t-_._-t--+--+-'A

Gas meter
(for Injection)

Pressure gauge

FIGURE-5 : Test bench for speeial gas extractors

Pressure gauge

Gas indicator (If
necessary)

Gas separator to be
tested

Supply tank

Empty hose

Proving tank

FIGURE-6
TESTING FACIUTY FOR GAS SEPARATORS IN FUEL DISPENSERS
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·:PARTV
VOLUMETRIC'CONTAINERlYPE UQUID

:MEASURINGDEVICE
1. General

The volumetric container type liquId measuring
device consists ota'·bucket, a' float 'and' a :dlp stick
suitably graduatecLto Indicate the volume-of liquid
at different heights' In the "bucket. The ·devlce is
generally usedJor'measuriryg',the',quantlty,of:mllk;at
milk purchasing centres.
2.Nominal~lIdtles

(a) The unit ,of ,volume 'shall !be the cubic
decimetl'e:or;'itre;!or the cubic centimetre
(crn) ormlllliitre.

(b) The volumetric container type liquid
measurl('lg -devlce may be one of the
followlng,l2padtles ,:
5 dm!, lD dm~,20 dml and SO dml

(c) The value of the smallest graduation on
the dipstick shall 'bE! .ofthe fonn of 1 x lOn,
2 x 10n or 5x 10n where 'n' represents a
whole ,number, posltlve or negative or is
equal to zero.

3.General requirements
(a) The bucket shall be made of suitable metal

or alloy. The metal or alloy used shall be
thermally sl:!ble, shall resist deformation,
shall not have an unduly high coefficient of
cubical expansion, and shall not affect the
liquid being measured in any way or be
Injurious to health. Some of the materials
considered suitable are:

(i) mild steel,
(iI) stainless steel,
(iii) brass sheet,
(iv) copper sheet,
(v) aluminium alloy.

(b) The wall thickness of the bucket shall be
so selected that the bucket will not get
dented In normal use or become unusable
after a few years in service.

(c) The bucket shall be free from surface
defects and indentation. External and
internal surfaces of the bucket made of mild
steel, copper sheet and brass sheet shall
be well tinned or tin plated.

(d) All seams shall be filled and smoothened
to prevent the entrapment of air or liquid. ,

(e) The bucket shall be provided with a well
, formed and proportionate spout to fadlltate

pouring of liquid.
(f) The bucket shall be cylindrical in form. The

bottom of the bucket shall be Slightly
concave to prevent change of shape due
to the weightof the liquid. The maximum
depth of the concavity shall not be more
than 20 mm.

(g) The bottom of the bucket shall be reinforced
with angle strip of thickness not less than
Smm.

(h) The upper edge of the bucket shall be
reinforced round the circumference with a
reinfordng band having a thickness not less
than 5 mm.

(i) The bucket shall beprovided with a suitable
handle on the side oppoSite the spout.

U) The top of the bucket shall be provkfed with
a cross band across the diameter. The band
shall have groove of appropriate size and
centrally located for Inserting the dip stick.

(k) The float shall be suitably fabricated 50 as
to be free from holes, pockets, dents or
crevices. A dip stick shall be firmly welded
on the upper centre of the float. The dip
stick together with the float shall be so
constructed that the device so formed
maintains verticality In all posltlons,

(I) The dip stick shall have a rectangular cross­
section of minimum dimensions 20mm x.
10mm. The graduations shall be made by
engraving or other means on both sides of
the vertical surface.

(m) The dip stick shall be graduated at suitable
Intervals throughout the nominal capacity
of the measure.

(n) The graduation lines on the dip stick shall
be clear straight, perpendicular to the axis
of the stick and of uniform thickness not
exceeding 1 mm.

(0) The dip stick shall be Identified with the
bucket by a number of identlficatlons, which
shall be clearly legible and indelible.

4. Marking
The following inscriptions shall be dearly and

indelibly marked at a conspicuous place on the bucket
or on a special plate securely attached to the
bucket :-

(a) nominal capacity,
,(b) manufacturer's name or trade mark,
(c) the words "for edible liquids".
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5. Sealing
A suitable plate or other device shall be provided

to receive the stamp or seal of the verification
authority. .

PART VI
CLINICAL THERMOMETER

PART A
CLINICAL THERMOMETER-SOLID STEM

TYPE
Scope: this part specifies the requirements

and methods of tests for solid stem type mercury in
glass clinical thermometers having a maximum
Indicating device.
1.Terminology

For the purpose of this standard the definitions
given in IS 2627-1979 Glossary of terms relating to
liquid·in·glass thermometers (first Revision) as
revised from time to time Inaddition to the following,
shal! apply.
2. Tvpes

The thermometers shall be of the solid stem
mercury-in-glass type.
.3. Temperature Scale

. The thermometers shall be graduated in
degrees Celsius (0C) and shall have a range from
35° to 42°C or 35° to 43°C.
4. Testing

Thermometers shall be tested for total vertical
immersion.
S. Requirements

(1) Patterns-There shall be two patterns of
bulb, namely, oral and rectal as follows:­

(a) Oral-for thermometers for use in
mouth and

(b) Rectal-for thermometers for use in
rectum

Note 1: Oral thermometers may also be used
in armpit or groin.

Note2: Rectal thermometers may also be used
in the mouth, armpit or groin after proper disinfection.
Rectal thermometers If usedorally, may however give .
slightly lower reading.

(2) Materials
(I) Glass tubing- The thermometers

shall be made from glass tubing
conforming to IS 4529-1968
Specification for glass tubes for
medical thermometers.

(ii) Bulb-The thermometer bulb shall be
made from a type of glass which
assures that the depression of zero,
determined in accordance with the

procedure given in Appendix 0, does
not exceed O,07°C. The glass shall
be Identified -visilJle and indelible,
either by the glass manufacturer or
bV the manufacturer of the
thermometer.

(iii) The types of glass used for the
maximum device, capillary tube, and
bulbs shall meet the following
requirements:-

When the glass Is analyzed
according to the requirements of IS
2303 (Part l/Sectlon 1), the quantity
of alkali passed Into Solution for 19
of glaS$must correspond to not more
than 263,5g of NazO.

(Iv) ThermometrIc liquid - The
thermometric liquid shallbe pure, dry
mercury.

(3) Construction
(I) The stem shall be in alignment with

the bulb,
(a) The free end of the stem shall be

finished smooth, preferably
hemispherical in shape, as shown
in Figure 1.

FIGURE 1 STEM OF CLINICAL THERMOMETER
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(ii).·Maxim'l1m ,indi~ting aevtce
'(cOnstrlction)-The thermometers
.'shaWhav.e·a:maximum .indicating
:;idevlce'(constrictton) constructed ,in
~~the.capillary, .between .the ',mercury
bulb and the scale in order to prevent
the mercury iln the stem from
returning to the bulb on ·cooling. It
shall be locetedfn the borebetween
"the top of the bulb .and the bottom
cof tne.scele.

~(~) The 'maximum 'indicating device
shall 'pass the hardness test
preSaibed'jn Appendix A when an
'acceleration of 600 m/sec2 is
:applled.at the dosed end of the
bulb for a period of at least 2
.mlnutes.

(iiO :L0C4to,-Alocator may be drawn on
the stem before the start of the scale
to fecllitate positioning the
,ther:mometer so that the mercury
column Is in full view. The locator

may comprise a thick (1 mm of
more) dot or line or a rectangle of
1x 3mm.

(Iv) BultrThe bulb shall be cylindrical
with a smooth 'roundedend and shall
be in alignment with the stem.

(a) The diameter of bulb and the joint
of bulb with stem shall nowhere
exceed that of the stem. The joint
shall be smooth and regular.

(b) The bulb shall be hemispherical
at the tlp.

(v) The bulb, capillary tube and mercury
shall be sufficiently free from
entrapped gas, debris and foreign
bodies in order to ensure the correct
functioning of the thermometer.

(4) Dimensions

The dimensional and scale requirements for
solid stem type clinical thermometers, shall
be as given in Table 1.

TABLE 1
DIMENSIONAL AND SCALEREQUIREMENTSFOR SOUD STEM CUNICAL THERMOMmRS

51.No. Characteristic Requirements
(1) (2) (3)
(i) Scale range, °C
(ii) Smallest scale division, °C
(iii) Over all length, mm
(iv) xale length, mm
(v) External diameter of stem, mm
(vi) Bulb length, mm

(a) Oral thermometer
(b) Rectal thermometer

(Vii) External diameter of bulb, mm
(a) Oral thermometer
(b) Rectal thermometer

(viii) Distance from top of the
constriction to the 3S.SoC mark,
mm, Min.

(ix) Distance from the
highest graduation line
to top of stem, mm, Min

(x) Scale spadng, mrn Min

35.0 to 42.0 or 35.0 to 43.0
0.1·
100 to 115
40 to 65
4 to 6

12 to 18
Not more than 9

2.0 to 3.5
3.0 to 6.0 (But not exceeding that of stem)
10

8

Note: See Figure 3 in IS 8757 : 1977

0.5
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(5) Graduation and Numbering
(i) The thermometer scale shall be sub­

divided in C.l°C as shown in Figure
SSQ.

(iI) The graduation lines shall be equally
spacedand at right angles to the axis
of the thermometer.

(iii) All graduation lines shall be of eq'ual
and unirorm thickness of not more
than 1/4 of the length of the smallest
scale division or 0.15 mm whichever
Is less.

(iv) The pattern of graduation and
numbering shall be as follows:-
(a) Every tenth graduation line

shall be a long line (about 2
mm) which shallbe numbered.

(b) There shall be a medium line
(about 1.5 mm) midway
between two consecutive long
IInes,and

(c) There shall be four short lines
(about 1mm) equally spaced
between consecutive medium
and long lines.

(v) Whel'l the thermometer is held in a
vertical position and viewed from the
front, the left-hand ends of the
graduation lines shall lie on an
imaginary vertical Ii~e (see Figure
55Q).

(vi) The numbers shall be pla~ed to the
right of the axis in such a way that
extension of the line to which they
refer,would bisect them. The figures
shall be placed parallel to the axis of
the thermometer.

(vii) A distinguishing mark (say,an arrow)
shall be marked at 37.0oC mark to
indicate the normal temperature.

(viii) All graduation lines and numbering
shall be clearly and permanently
marked or etched on the stem and
filled with a pigment. The marking
shall pass the test for permanenCy
given in Annex B.

Note: The pigment may be black, red, green
or blue as agreed to between the purchaser and the
supplier.

6. Performance requirements
(1) Appearance

When heated to 42°C or so the mercury
column shall look like a strip of uniform

width with clarity and brightness
throughout.

. Note: This test takes care of all Visual
defects, for example, twist in the glass,
aberrations, cloudiness, devitrification, etc.

(2) Ageing and Accuracy

(i) The clinical thermometers shall meet all the
requirements after ageing by natural or
artificial means.

Natural Ageing involves holding the
thermometers at room temperature for four
months after completion of the
construction. Artificial ageing method
Involves heat treatment of the bulb and
.constriction of the unfilled thermometer at
a temperature and duration to be specified
by the manufacture of the glass tubing,

(II) Clinical thermometers shall after ageing
ensure that their accuracy as measured by
the method prescribed in Appendix C shall
be ± O.l°C for at least one year after the
first official verification.

(3) inRuence of Immersion Time

If a thermometer at temperature t, (lSDC tl <
30°C) is suddenly immersed in a well-stirred water
. bath having a constant temperature ~ (35.5°C < t2
< 42°C) and is withdrawn after 20 seconds the
thermometer reading, after cooling to ambient
temperature (15°C to 30°C)

(I) shall comply with maximum permiSSible
error requirement, and

(11) shall not deviate from Its stabilized reading
for temperature 17°C by more than 0.005
(~ • tl)OC.

This stabilized reading is the thermometer
reading obtained when the thermometer has been
cooled to ambient temperature, after reaching
complete thermal equilibrium with the water bath at
a temperature t2oC. This reading shall also meet the
maximum permissible error requirements stipulated
in paragraph 6(2)(ii).

Note : A free chclce of test method Is
permitted, provided the law of the variation of the
indication of the thermometer as a function of
immersion time is known.

7. Marking and Packing
(1) Marking

Each dlnical thermometer shall be legibly and
Indelibly marked on its stem with the following:-

___ ~__L _----- ------~--------__1
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(a) TheJetter ~cnear the top of the. scales;
(b) The word.Oral or Rectal"as the case may

be; ,,;
(c) The manufacturer·'s name or his recqgnlZed

trade:-mark;'lf any;
(d) A code number ~to ·trace the 'batch of

manufacture;
(e) A l-eCC?9nlzedmark of the verifying authority

showing. the year:of initial .verlflcatlon;
(f) An Indication Identifying·,the':glass,usedfor

the but,,;!, t~:glass: is'not already :Identified
by its makeri;ana

(g) The StandartfMark ofthe;Bureau of Indian
Standards.

(2) PackJng
Oinical thermometers shall :besecurely packed,

individuallyarl(h:ollectlve!v, in any:manner acceptable
to the purchaser so:asto,mlnlmlzethe risk of damage
In handling, transport and .storage.

APPENDIXA
TEST FOR HARDNESSOF MAXIMUM INDICATING

DEVICE
1.Apparatus

(1) Centrlfuge-A centrifuge with radial arms
15 em each. Eacharm shall be provided with a pocket
for keepingone or more dinical thermometers. Speed
of the centrifuge shall be either fixed or adjustable
to 600ppm.
2. Procedure

(1) Place the thermometers for sometime in
water at a temperature anywhere between 42°C -
43°C. Then put them In the pockets of all the
centrifuge, bulb fadng outwards, that Is away from
the axis of the centrifuge white in rotation.

let the centrifuge work steadily at Its correct
speed for at least 2 minutes. Then stop It.

Take the thermometers out of the pockets and
observe the mercury column.

Thermometers shall be taken as haVingsatisfied
the requirement of this test, if the mercury rests
below or at 35°C mark.

Important-It Is necessary that the room
temperature does not exceed 34.5°C during the test.

APPENDIXB
TEST FOR PERMANENCY OF MARKING

1. Procedure
(1) Placethe thermometers In a 5 per cent (mj

v) solution of phenol In water maintained at 37 ±
O.SOCfor a period of 20 minutes. .

, (2) Wipe the thermometers dry with a piece of
'soft cloth and examine.

(3) The thermometers shall be considered to
'have passed the test if, after this treatment, the
marking does not peel off anywhere. .

APPENDlXC
TEST FORACCURACY

1. Apparatus
(1) ComparatorBatlrElther screw type or

bubbler type, as prescribed In IS 6274-1971 Method
of calibrating IIquid-ln-glass thermometers, filled with
water.

(2) Reference Thermometers-Calibrated
reference thermometers (see schedule mark 1ST!of
IS 4825 : 1968)

2. Procedure
(1) After preliminary check of the clinical

thermometers, carry out the accuracy test In
accordance with 6.2 of IS 6274-1971 at 37.0 +
0.5°C, 39.0 ± o.s°C and 41.00C± O.soCrespectivelY.

(2) The thermometers shall be considered to
have passed this test if the accuracy so determined
lies within limits prescribed In paragraph 6(2)(ii).

APPENDIX0
DETERMINATION OF THE MEAN DEPRESSION OF

ZERO OF THERMOMETERS
1. It Is not possible to determine the depression

of zero of cllniC4l1thermometers (mercury-in-glass,
with the maximum indicating device) covered by this
specification. Therefore, special test thermometers
(paragraph 2) shall be manufactured from the glass
being examined in order to conduct the necessary
measurements.

2. The test thermometers must meet the
following requirements-

(1) Scale Range
At least from - 3.00C to + 3.0°C.

(2) Scale Interval
0.02°C, o.os-c or O.l°C

(3) The scale spadng must be at least 1.0 mm.

(4) The expansion chamber must be large
enough to allow the thermometers to be
heated to 400°C without damage.

(5) The thermometersmust be properly
stabilized by the manufacturer and must
meet the requirements of the stabilization
test (see paragraph 3).

. ~,!-.... rt- ~ ":t.. • .M" ,.·--fF ........ ---. F
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3. The proper stabilization of each test
thermometer must be tested in accordance with the
following provlsions:-

(1) The thermometer is heated In a test bath
(liquid bathor metal block type oven) from
ambient temperature up to 350°C ± looe
and keep at this temperature for at least
five minutes. It is then cooled to sooe in
the test bath, which decreases in
temperature by 10 to 15°e/h.

(2) When the thermometer has reached a
temperature of 50°C, it is removed from
the test bath and its Doe correction value
(K,) is determined with the help of a zero
point (O°C) Ice bath, which consists of a
Dewar flask filled with finely crushed ice
covered over with water. The water used
to make the Ice and the water in which ice
is submerged must be pure. Its electrical
conductivity must not exceed 10-3 S.mt
at 20°C. The Ice must be carefully tamped
so that there are no air bubbles In the Ice­
water mIXture. It must be compacted as
much as possible both prior to
measurement and periodically during
measurement.

It is recommended that a water purifier, a
refrigerator with ice trays and an ice crusher
be employed tor preparing the ice-water
mixture.

(3) The thermometer is then heated a second
time to 350°C ± 100e in the test bath and
kept at this temperature for 24 hours. It is
then cooled to 50°C, as before {paragraph
3(1)}.

(4) When the thermometer has reached a
temperature of 50°C, it is removed from .
the test bath and Its aoe correction value
(K2) Is determined once more.

(5) K2 must not differ from K, by more than
O,15°e.Thermometers which do not meet;
this requirement must not be used to
determine the depression of zero.

4. The mean depression of zero is determined
in accordance with the following provisions:-

(1) At least three test thermometers must be
used.They must be manufactured from the
glass being tested, must have met the
requirements of the stabilization test
(paragraph 3), and not have been heated
above the ambient temperature once value
~ has been determined [paragraph 3(4)].

(2) EaChof these thermometers must be tested
at least three times 10 accordance with the

. provisions of [paragraphs 4(2)(i), 4(2)(11)
and 4(2)(iii) below]. .

(I) The thermometer is kept in a test
bath at lODoe ± 1.00e for 30
minutes. It is then removed from
the bath and allowed to cool in aIr.
While it is cooling to ambient
temperature, its bulb must not come
into contact with other objects.

(II) The o-c correction of the
thermometer is determined not later
. than 15 minutes after the
thermometer has been removed
from the test bath. The correction
value obtained Is designated by the
symbol Kl,

(III) The thermometer Isthen kept for one
week at a temperature between
200e and 25°C. At the end of the
week the ooe correction is
determined. This correction value Is
designated K.. The procedures
described in paragraphs 4(2}(1) and
4(2)(ii) are then repeated, and a ooe
correction value, designated Ks, Is
obtained.

(Iv) The procedures described in
paragraph 4(2)(iiI) are repeated to
obtain a series of n differences K, •
K3, K4 .~, K1n• K2n+I, These are the
values of the thermometer's
depression of zero from the first,
second and n the series of
measurements, respectively.

(v) When n series of measurements
have been made with m test
thermometers, the following
expression Isobtained for the mean
depression of zero of these
thermometers.

_.1 ~ t(k(i) _ k(i»)+ (k(i) _ k(i»)+ (k(i) _ k(i) )~
m '-' ~ 2 3 4 S 2n 2n+l ~n i-I

whIch must not exceed O.07°C {paragraph
7(2)(1I}}
In accordancewith the provisionsof paragraphs

4(1) and 4(2), the conditions m 3 and n 3 must be .
met for m and n, and the standard deviation of the .
mean depression of zero determined in'eceordanee
with the aforementioned provstons, must not exceed
±O.Ol°e.
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(vi) \'If~a -more accurate value for -the
.~meandepresslonotzero is required,
:"atJeastfrve,series:of'measurements
on-at least: flvertest thermometers

, must be earned-out.
fPART,B

CLINICAL THERMOMETER-:-ENCLOSED
SCALE:rYPE

Scope : This-Part spedfies the .requlrements
and methods ot.test'for.endosed.scaletype Clinical
thermometers ·havil"lg·a~maximum'indicating device.
1.Terminology

(1) For the purpose 6f ,this standard the
definitions given In.152627"1979 Glossary of terms
relating to Iiquld~ln~lass thermometers as revised

, from time to time,~ln addition to the following, shall
apply.

(2) Glassttribe9-Sheath tubes, caplflary tubes
and bulb tubes.
2. Type

The thermometers shall be of the enclosed­
scale mercury-iin-glass type.
3. Temperature SGale

The thermometers shall have a translucent
paper or plasttc .matertal strip duly graduated in
degrees Celsius (0C) and shall have a range from 35
to 42°C or 35 to ·13°C.
4. Immersion

Thermometers shall be calibrated for total
vertical/horlzolltallmmersion.

5•.Requlrements
(1) Patterns-There shall be two patterns of

bulb, namely, oral and rectal as follows:
(c) Oral-for thermometers for use in mouth,

and
(d) Rectal-for thermometers for use in rectum.
Note 1. : Oral thermometers may also be used

in armpit or groin.
Note 2: Rectalthermometers may also be used

in the mouth, armpit or groin after proper disinfection
(2) Materials
(I) Glass tubing-The thermometers shall be

made from glass tubing conforming to IS
4529-1968 Specification for glass tubes for
medical thermometers.

. (II) Thermometric liquid- The thermometric
liquid shall be pure, dry mercury.

(iii) Strip-The strip bearing the scale shall be
of a translucent or plastlc material suitable
for the temperature to be read.

(3) Construction

(I) The thermometer sheath shall be In
alignment with the bulb and it shall be
round or oval.

(a) The free end of the sheath shall be
finished smooth, preferably
hemispherical In shape as shown In
Figure 2

FIGURE-2 CLINICAL THERMOMmR : ENCLOSEDSCALETYPE
600 m/sec2 Is applied at the closed
end of the bulb for a period of at
least 2 minutes.

(Iii) Bulb-The bulb of the oral thermometers
shall be cylindrical with a smooth rounded
end and shall be in alignment with the
sheath. The bulb of the rectal
thennometers shall be pear-shaped.

(a) The diameter of bulb and the Joint
of bulb with sheath shall no where

(ii) Maximum Indicating device (constriction}­
The thennometers shall have a maximum
indicating devices (constriction) constructed

.'. 'c, . In the capillary, between the mercury bulb
. :,.:;'/':: and the scale in order to prevent the

mercury In the stem from returning to the
bulb on cooling.

(a) The maximum indicting device shall
pass the hardness test prescribed in
Appendix A when an acceleration of

----:--,-::,.:-:'.=. -.,..~==-:-, -::-:..__::::,_.='=,_%,:X.=,_=_=.=.==="'I;;:__..m:u;:::::;.~.. .. L ._'.'_.~j...._ .... _!Cc._L!. __ .• _
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exceed that of the sheath. The joint
shall be smooth and regular. .

(b) The bulb shall be hemispherical at
the tip.

(Iv) Strip bearing the scale-It shall be placed
tightly against the capillary tube Inside the
sheath and shall be firmly and securely
fastened at the top of the thermometer In
such a way that it can freely expand in
length. The fixing shall not obscure the
scale.

Note: A suitable method of fixing Is by
fusing a glass tube 'or rocl to the sheath
and to the upper end of the strip bearing
the scale.

(v) Capilfarytube-The capillary tube shall be
smooth and uniform.

(4) DimenSions-the dimensional and scale
requirements for clinical thermometers, enclosed
scale shall be as given in Table 2.

TABLE 2
DIMENSIONAL AND SCALE REQUIREMENTS FOR CUNlCAL THERMOMETERS, ENCLOSED SCALE

51. No. Characteristic Requirements

(1) (2) (3)

(i) Scale range, °C

(if) Smallest scale division, °C
(iii) Over all length, mm, Max
(iv) Scale length, mm
(v) External diameter of sheath, mm

(round or oval), max
(vi) External diameter of capillary, mm
(vii) External diameter of the bulb, mm
(viii) Bulb length, mm, max
(ix) thickness of strip, mm
(x) Distance above the constriction

upto the 35°C mark, rnrn, Min
(xi) Distance from the highest

graduation line to top of sheath,
mm, Min

(5) Graduationand FIguring
(I) The thermometer scaleshall be sub-divided

in O.l°C as shown in Figure 55R.
(ii) The graduation lines shall be of black.

pigment, marked permanently on the strip.
They shall be equally spaced and Zit right
angles to the axis of the thermometer.

(iii) All graduation lines shall be of equal and
uniform thicknessof not more than 0.2 mm.

(d) Every tenth graduation line shall be
a long line (about 2 mm) which shall
be figured.

(e) There shall be a medium line (about
1.5 mm) midway between two
consecutive long lines, and

35 to 42 or
35 to 43
0.1
120

45 to 65
12

2± 0.2
4± 0.5
21
0.6 ± 0.1
10

8

(f) There shall be four short lines(about
1 mm) equally spaced between
consecutive medium and long lines.

(iv) When the thermometer is held in a vertical
position and viewed from the front, the left­
hand ends of the grZlduatlon lines shall lie
on an imaginary vertical line (see Figure
SsR).

(v) The figures shall be placed to the right of
the axis in such iii way that extension of
the line to which they refer, would bisect
them. The figures shall be placed parallel
to the axis of the thermometer ..

(vi) A distinguishing mark (say, an arrow) shall
be marked at 37.0oC mark to indicate the
normal temperature.

_. _L_--- -- -~-----:------
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(vii) All graduation lines andrfigures shall be
clearly ,visible.

6. Performance requirements
(1) Appearanc~Wheni heated-to 42°C or so

the mercury column.shell looldike·a,strip·ofunlform
width with clarity alid·brJghtness'throughout.

Note:This test.takes:care of aliNisual defects,
for example; twist; in ..the :91a5s, aberrations, .
cloudiness, devitrification,'etc.

(2) Ageil]g and .AGcuracy--'ClinicaI
thermometerssshatl beiadequately ·aged to ensure
that their accurac:y .as rmeasured :by the method
prescribed In Appendlx:B.shall'be ± 0.1°C for at least
one year after the. first~offic:ial·verification.

(3) Time,of'Response--:-.Thetime of response
of clinical thermometers, as checked by the method
prescribed in,JApj:lendix C shall not exceed 8.0
seconds. .

When the temperature is rising very slowly at
a uniform rate, ithe1umping of the meniscus of the
thermometric IIquld"does.mot exceed one-half of the
smallest scale division.
7. Marking and :Packlng

(1) Marking--fach dinical thermometer shall
be legibly and indeUb1ymarked on its stem with the
following:- ,

(a) The letter ClC near the top of the scales;
(b) The word Oral or rectal as the case may

be;
(c) The manufacturer's name or his recognized

trade-mark, If any; ,
(d) A code number to trace the batch of

manufacture; and
(e) A recognized mark of the verifying authority

showing the year of initial verification;
(f) The Standard Mark of the Bureau of Indian

Standards. .
(2) Packlng-Cllnlcal thermometers shall be

securely packed, Individually and collectively, in any
manner acceptable to the purchaser so as to minimize
the risk of damage In handling, transport and storage.

APPENDIX A
TEST FORHARDNESSOF MAXIMUM

INDICATING DEVICE
1. Apparatus

(1) Centrlfuge--A centrifuge with radial arms
15em each. Eachann shall be provided with a pocket
for keeping one or more clinical thermometers. Speed

of the centrifuge shal,l be either fixed or adjustable
to 600 rpm.
2. Procedure

(1) Place the thermometers for some time in
water at a temperature anywhere between 42 and
43°C.

(2) Then put them in the pockets of all the
centrifuge, bulb facing outwards, that is away from
the axis of the centrifuge while In rotation.

(3) Let the centrifuge work steadily at its correct
speed for at least 2 minutes. Then stop it.

(4) Take the thermometers out of the pockets
and observe the mercury column.

(5) Thermometers shall be taken as having
satisfied the requirement of this test, if the mercury
rests below or at 35C1C mark.

Important-It is necessary that the room
temperature does not exceed 34.SoC during the test.

APPENDIXB
TEST FOR ACCURACY

1. Apparatus
(1) Comparator Bath-Either screw type or

bubbler type, as prescribed In IS 6274-1971 Method
of calibrating IIquid-in-glass thermometers, filled with
water:.

(2) Reference Thermometer.9-Callbrated
reference thermometers [see Schedule Mark 8 and
9 of the IS 4825-1982 specification of liquid-in-glass
solid-stem reference thermometers (first revision)].
2. Procedure I

(1) After preliminary check of the clinical
thermometers, carry out the accuracy test In
accordancewith 6.2 of IS 6274-1971 at 37.6±o.s-c,
39.0 ±O.soCand 41 ± O.SClC respectively.

(2) The thermometers shall be considered to
have passed this test if theaccuracv so determined
lies within limits prescribed in paragraph 6(2).

APPENDIXC
TEST OF TIME OF RESPONSE

1. Apparatus
Same as in paragraphs 1(1) and 1(2) of

Appendix B provided that some automatic
arrangement Is made to switch off stirring at the
instant the bulb of thermometers under test touch
the water surface and to switch It again immediately
after the thermometers are taken out of the water.
2. Procedure

(1) Set the comparator oath at a temperature
of 41±O.soC.Note the temperature on the reference
thermometer:.

In
diaC

ode



['I1PT 1I-~ 3(i)] 583

(2) Shakedown the clinical thermometers under
test to maximum extent.

Note: Centrifuge mentioned under para 1(1)
of Annexure A may be used for this purpose, if
required.

(3) Plunge the cUnical thermometers into the
bath upto 35°C mark. Take out suddenly after 7.5 to
8.0 seconds wipe and dry. Take their readings.

(4) Thermometers shall be considered to have
passed this test, If they Indicate temperature within
± O.l°C of the comparator bath temperature noted
in paragraph 2(1) of this Appendix.

Import4nt-It Is necessary that the room
temperature does not exceed 34.S0Cduring the test. .

PARTe
CLINICAL ELECTRICAL THERMOMETERS

WITH MAXIMUM DEVICE
1.Scope

(1) This Part specifies the metrological and
technical requirements for clinical electrical
thermometers with a maximum 'device. Such
instruments are designed to measure human or
animal body temperature. They Indicate a maximum
temperature measured after a steady state is reached
or predicted after a time specific to the design of the
instrument. Until the maximum temperature is
Indicated, the actual temperature may be Indicated
by the thermometer.

(2) The measuring range of clinical
thermometer shall be either of 35°C to 42°C or 35°C
to 43°C. Two accuracy dasses, dass I and dass II,
are covered by this Specification.

(3) This Specificationapplies.to battery-powered
instruments which provide a digital Indication of
temperature.

(4) ainical electrical thermometers designed
to measure skin temperature are not covered by this
specification.

(5) This spedtlcatlon does not exclude the use
of any contract device based on other measurement
principles that meets equivalent performance
standards in determining maximum body
temperature at specified time intervals.
2. Terminology

(1) A dinica Ielectrical thermometer, as covered
by this specification is a contact thermometer
compriSing a temperature probe and an indicating
unit, and that Is designed to measure human or
animal body temperature.

(2) A temperature probe is the component of a
thermometer of which part is applied to a body cavity
or tissue with which It establishes thermal equilibrium.

It comprises a temperature sensor with associated
parts Including coverage, seals, Inner leads, and
connecting plug, where appropriate.

Notes: 1.A body or tfssue may be the mouth
(sublingual), rectum, or armpit.

2.The part of the probe In contact With a body
cavity or tissue is called the 'applied part'.

3. An Indicating unit Is the component af a
thermometer that process the output signal of the
temperature sensor and displays the measured
temperature. '

4. A maximum device Is the component of a
thermometer that monitors over a specified time the
temperature measured by a probe in contact with a
body cavity or tissue, at which it indicates the
maximum temperature and maintains the indication
until reset by the user. .

S. Predk:ting clinical electrical thermometer
calculates the maximum temperature of a probe In
contact with a body cavity or tissue, without waiting
for thermal equilibrium to occur, by using heat transfer
data and a mathematical algorithm.

3. Description of the Instrument
(1) A complete thermometer consists of a

temperature probe connected to any indicating unit.
The Instrument may be of the following type:"';'

-Indicating unit that is compatible with
the characteristic response of a probe.

4. Metrological requirements
(1) Un/tormeasurement-measuringrange-scale '

mre~1 .
(a) The unit of temperature shall be the degree

Celsius °C.

(b) The measurement range shall be a
minimum of 35°C to 43°C or 35°C to 42°C.
Greater measuring ranges may be sub­
divided into partial ranges; however, the
range 35°C to 42°C shall be continuous.

(c) The scale interval or digital increment shall
not exceed-

• O.Ol°C for cfass Ithermometers,
• O.l°C for class II thermometers.

(2) Maximum permissible errors
(a) The maximum permissible error under

. reference conditions for the temperature
range 32.0°C to 42.0°C for the two accuracy
classes covered shall be as follows:-

"---. --'_ -------- - - _l ~_
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Maximum'permissible errors'(range32:00C
to 42;O~C)

Accuracy
dass

Complete ,.Indicating ;Temperature
thennometer unit 'probe

± 0.15°C ±.o.os·e ..1'O;1·C

+ C.2!C ± O..l·C :.1 o.i-c
Oass I

Oass II

(b) Outside .the .temperature ,range '32°C to
42°C,.the maximumerrors shall be at twice
the values;.speclfied;in;paragrapi:l4(2)(a). ,

(3) Reference conditions
The reference·condftionsJor the requirements

of paragraph 4~)~shall :be:
• ambienrtemperature of 27°C± SoC
• relative 'humidity to 50% ± 20%
• the instrument operating within the
specified range of battery voltage (specified
power :sup,pl,yconditions).

(4) Time ~ponse
The thermometer shall be submitted by
:the manufacturer to a testing laboratory
to determine Its time response. The test
shall ,be based on any analysis of a
significant sample of human subjects.
The difference between the displayed
calculated temperature and the
corresponding measured temperature at
thermal equilibrium of calculating
(predicting) thermometer shall not exceed
0.2°C.

S. Technical requirements
(1) Temperatureprobe
(i) For an interchangeable probe of the

resistance type, the manufacturer shall
specify the maximum power that may be
supplied to the probe by an Indicating unit;
this power shall not cause energy
dissipation (PR) giving rise to any Increase
in temperature by more than O.02°e when
immersed In a reference water bath
maintained at a temperature range of
36.9°C to 37.1°C.
Note :(1) Fora description of the reference
water bath, see Annexure A.
(2) A test of this requirement Is only
applicable to Inter-changeable probes
submitted for pattern approval without a
specific Indicating unit. When a probe is
submitted with an associated Indicating
unit, the requirement in 5(2)(7) applies.

(ii) The thermal stability of the probe, after
exposure for 100 hours at BOoC± 2°C or
300 hours at 55°C ± 2°C, shall be such
that the requirement for maximum
permissible errors specified in paragraph
4(2) is met.

(III> The electrical insulation of the probe shall
be sufficient to prevent a change In
Indicated temperatures greater than
± O.02°C when the probe is immersed In
an electrically conducting liquid having an
Insulation resistanceof BOMWat 20°C.This
Insulation lndudes that between the Inner
lead wires, that between the wires and the
surface of the probe, and that encasingand
protecting connections and transitions.

(Iv) The locations of the sensors in the probe
shall be such that, when the probe Is
Immersed to depths greater than SO mm
from its tip in a reference water bath at a
temperature does not vary by more than
o.osoe from that Indicated at a depth of
50mm.

(v) The probe shall be strong enough to
withstand mechanical stresses expected
under normal conditions of the use.

(vi) It the probe is inter-changeable, it shall be
fitted with either a plug-in or quick dis­
connectable electrical connector. The
contact resistance of the connector or the
Insulation resistance between the circuits
of the Iconnector or to ground shall not
cause a variation In the indicated
temperature greater than 0.02°e.

Note: The connectors may not be required to be
water resistant.

(vII) The probe shall meet the requirements for
maximum permissible errors spedfied in
paragraph 4(2) when the applied part has
been subjected to the cleaning In and
diSinfecting procedure specified by the
manufacturer.

Note.: (1) For small compact thermometers this
applies to the complete instrument.
(2) The materials of the probe that come
into contact with the body should 'be
selected for compatibility with body tissue.

(viii) The output signal of the probe shall not
vary by more than ± O.OSoCwhen the
temperature of the cable connecting It to
an Indicating unit varies by 20°C.

.. ~._:r _ .•. _ LI • s.a::::=::::;.__
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(2) Indicating unit
(i) When connected to a resistance-type

temperature probe, the indicating unit shall
provide an energizing potential sufficiently
low so that energy dissipation (12 R) In the
probe shall not cause an increase in
indicated temperature of over 0.01°e when
the probe Is immersed in a reference water
bath at a temperature within the specified
measuring range.

(ii) The indicating unit shall not Indicate a
temperature when connected to a battery
charger.

(iii) The digital display of temperature shall be
at least 4 mm Inheight or it shall be optically
magnified so as to appear at least 4 mm in
height.

{iv} The Indicating unit shall provide a clear
indicating or warning signal when the
measured temperature is outside the
specified measuring range.

(v) The Indicating unit shall Include a self­
checking device that meets the
requirements of the paragraph 4(2). This
device, which may be manual or automatic,
shall input a predetermined electrical signal.
Failure shall be clearly indicated.

Note: This device checks only the operation of
the indicating unit and does not ensure that
a temperature measurement Is correct. It
provides a means of detecting a faulty
operation caused by a defective component
or other disturbance.

(vi) In the case of a predicting thermometer;
the Indicating unit shall provide a means
of displaying the measured temperature
after reaching the thermal equilibrium.

(3) Complete thermometer
Note : The reference thermometer Is that

indicated (either before the test, or before and after
the test, as appropriate) by the thermometer probe
immersed in the reference water bath according to
the paragraph 1 of Annexure A, the temperature
being held constant within the working range of the
thermometer.

(i) The thermometer shall provide a clear
Indication or warning signals when the
battery voltage Isoutside the Specifiedlimits
and It shall meet the requirement specified
in paragraph 4(2) when the voltage Is within
these limits.

(II) The indicated temperature shall not vary
by more than ± O.l°C from the reference
temperature when the temperature of the
thermometer casing varies from 100e to
40°C. '

(Iii) The indicated 'temperature shall not vary
more than ± O.l°C from the reference
temperature after a thermal shock resulting
from an abrupt change In temperature from
-s-c to-so-c.

(Iv) The indicated temperature shall not vary
by more than ± O.loC from the reference
, temperature after storage for 24 hours at -
20°C± 2°C and at 60°C ± 2°C.

ev) The indicated temperature shall not vary
by more than ± 0.1DC from the reference
temperature after storage at a relative

, humidity of 91% to 95% at a temperature
constant within ± zoe In the range 20°C to
32°C.

(vi) The Indicated temperature shall not vary
by more than ±O.3°e from the reference

,temperature during exposure to
electromagnetic field having a frequency
between 150 kHzand 500 MHzand a field
strength of 10V/m.

(vII)' The indicated temperature shall not vary
, by more than ± O.loe from the reference

temperature after fall on to a hard surface
from a height of 1m from three different
orientations.

(vIII) Small and compact complete thermometers
shaII be water resistant.

6. Practical Instructions
(1) Manufacturers shall provide an operating

manual, or Instructions, inc:luding the following
information :-

• description of appropriate usesand means
of applications,

• ldentifkation of the specified temperature
measuring range of the complete
thermometer taking Into account, If
applicable, the spedfied measuring ranges
of both the interchangeable probes and the
Indicating unit,

• Instructions and precautIons for deanlng
and disinfecting the complete thermometer
or the inter-changeable probes,

• Identification of components and suitable
Inter-changeable parts such as probes and
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batteri~sidncluding nomInal voltage,; if
applicable,

• minimum time. for ..achievl~g :.thermal
equilibrium,

• description of transition fromthe.-predlct-ed
tempereture-meesurlnq 'mode 'Into ,the
actual te~perature~measurlng mode,

• Instruction for the self,cheddng device,
• Information on the:correct·envlronmental
conditions .of use, :storage, and transport
of tne.thermorneter,

(2) Specific:Information should be :provlded by
the manufacturer,on request, regarding possIblesub­
standard performance 'if used under the following
condltions:-

• outside 'the :prescr:ibed environmental
temperature .and humidity range,

• after an accidental mechanical shock.
7. Metrological controls

(1) Pattem,evaluation

(i) Manufacturers shall provide the following
informatlon:-

location of sensor from tip of probe,
description and principles of
measurements of complete
thermometer,
description of electrical prlndples and
of any necessary equlpments
provided, '

description of test for self"Checking
device,

speclfled working range for battery,
nominal and specified temperature
measuring ranges,

nominal values of calibrations data
for type of temperature probe, as
applicable,
precautions for cleaning and
disinfecting complete thermometer
or temperature probes, as
appropriate, including test results as
specified in paragraph 3 of Annexure
B, .
IndicatIng on instrument if a
displayed value is calculated,

• '. test results,
results of clinical test of time
responses [paragraph 4(4) and
Annex DJ, .

operating manual and/or Instructions
(see clause 6).

(Ii) Thermometers shall be subjected to the
following tests:-

Note: Requirements for the reference water bath
and the test for maximum permissible
errors are provided In Annexure A. The
performance requirements for the
Instrument and Its major components are

. provided in paragraphs 4 and 5. Where
. appropriate, an additional description of
required tests is provided In Annexure B.

Probe
maximum permissible errors [4(2)
and paragraph 2(2)(i) of Annexure
A]
long-term thermal stability [5(1)(1I)]

electrical insulation and water
resistance [5{l){III) and paragraph
2 of Annexure B].
location of sensor [5(1)(iv)]
mechanical strength [5(l)(v)]
electrical contact resistance of
connector [5(l)(vi)]
cleaning and disinfecting [5(1)(vll)
and paragraph 3 of Annexure B]
stability with changes in temperature
of cables [5(1)(vHl]

IndlCllting unit
maximum permissible errors [4(2)
and Annexure A]
power provIded to probe [5(2)(1)and
paragraph 1 of Annexure B]
indication when connectedto battery
charger [5(2)(Ii)]
indication If the thermometerIs
outside the specified measuring
range [5(2)(lv)]
self~hecking device [5(2)(v)]
display of predicting thermometer
[5(2)(vi))

Complete thermometer
maximum permissible errors [4(2)
and Annexure A]
low battery Indication [5(3)(1) and
paragraph 4 of Annexure B1
ambient temperature [5(3)(ii) and
paragraph 6 of Annexure B]

...
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thermal shock [5(3)(ill) and,
paragraph 6 of Annexure B]
storage temperatures [5(3)(lv)]
humidity [S(3)(v) and paragraph 7
of Annexure B]
electromagnetic radiation inter­
ference [5(3)(vi) and paragraph 8 of ,
Annexure B]
mechanical shock [5(3)(vli) and
paragraph 9 of Annexure BJ
water resistance of small compact
thermometers [5(3)(vlll) and
Annexure C]
Instructions and precautions for
cleaning and disinfecting the
complete thermometer or the Inter­
changeable probes,
identification of components and
suitable Inter-changeable parts such
as probes and batteries, Including
nominal voltage, if applicable,
minimum time for achieving thermal
equilibrium by an indicating energy
dissipation requirements [5(l)(a)
and paragraph 1of Annexure B]

(iii) A report of the results of tests required in
paragraphs 7(1){ii) and 7(1)(111)shall be
prepared. '

(2) Marks and labels
(i) Manufacturers shall provide a space for

marks and labels. '
(ii) Manufacturers shall affix on the thermo­

meter or Indicating unit, if separate, the
following marks or labels:-

name and address of manufacturer
or supplier, and/or trademark,
model or type deSignation,and serial
or lot number,
temperature values or Indications
given by the self-checklng device,
indication of the orientation or
position in sue, where appropriate,
indication if a displayed value is
calculated.

(iii) Inter-changeable temperature probes shall
bear the following marks or Iabels::-

name and address of manufacture
and/or trademark,
type designation,

serial or lot number, or relevant
manufacturing production data,

(iv) A single-use temperature probe shall be
sealed In a package on which the
information specified In paragraph 7(2)(111)
and themeasuring range shall be indicated.
Inaddition, suffldent spaceon the package
shall be provided for the application of
offldal approval marks. It shall be dear if
the package has been opened and the
Instructionsshall stipulate that the useronly
opens the package Immediately before use.

(v), The testing I,aboratory shall permit the
application in a conspicuous place, of the
following:-

pattern approval mark or label, on
each complete thermometer or
indicating unit and associated
temperature probe(s).
Indication of. the specified
temperature measuring range If the '
total range of the thermometer Is
greater.

(3) Verfflc8t/on
(I) The laboratory shall examine the

Information provided by manufacturers as
specified in paragraph 6.

(II) The laboratory shall examine the
Instrument's pattern approval certificate
mark(s) or label(s).

(III) The laboratory shall carry out any of the
tests indicated in paragraph 7(1)(10 that
may be critical for the deslqnated
application of the Instrument.

Note: The tests indicated In paragraph 2 of
Annexure A may be sufficient for
verification.

(Iv) The laboratory shall provide a verified
Instrument with a mark or label.

(v) The water resistance of small and compact
complete thermometers shall beexamined
by means of the procedure described In
paragraph 2 of Annexure C.

(vi) The laboratory shall indicate the period of
validity of the verifICation.

ANNEXURE A
ESTABLISHING REFERENCE TEMPERA1URESAND
DETERMINING MAXIMUM PERMISSIBLE ERRORS

(Mandatory) ,
1. Referencetemperatures

(1) A well-regulated and stirred water bath
containing at least one litre In volume shall be used
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to establish reference temperatures .over the
measuring rangefor conducting various.performance
tests on an instrument. Thebath shall be:controlled
'to a temperature stability ot.bettertnen ± 'O.02°C
over the specified temperature' range;and shall not
have a temperature~gradient.greater;than .±:O.OloC
within Its working space·at a specified temperature.
This temperature gradient shalLbeassuredunder all
conditions and. methods of loadinq temperature
probes.

.Note: The .water 'bath -descdbed above is
referred to as~'a"~reference ',water ;bathn In this
specification.

(2) A referencethermometer with an expanded
uncertainty not;greater -than :O.03°C (calculated for
a coverage factor k·= 3) ,shallbe used to determine
the temperature. of!the water bath. The calibration
shall be trace:able to national measurement
standards.

2. Determining .maxlmum permissible errors
(1) Complete :thermometer

(i) The temperature probe of a complete
thermometer shall be immersed in a
reference water bath at a constant
temperature until temperature equilibrium
is established. The temperature lndlceted
by the thermometer shall be compared to
that indicated by the reference
thermometer. The bath temperature shall
then be increased or decreased, the
temperature equilibrium re-establlshed,
and the measurement process repeated.
The difference between the measured and
reference temperatures shall meet the
requirements for maximum permissible
errors as specified in paragraph 4(2).

(ii) The number of measurements at different
temperatures depends on the measuring
range of the Instrument; however,
measurements shall be carried out for at
least the following number of temperatures
within the mE;asuringrange:-

Measuring range

::;lO°C
Number of temperatures

3
;:::,ro-c 5

(2) Inter-changeable and single-use probe

(0 An inter-changeable or single-use probe
shallbe Immersed in a referencewater bath
as specified In paragraph 2(1)(1) of
Annexure A measured physical property of
the probe shall be converted to a

temperature value by using an appropriate
instrument to measure a change in that
property as a function of temperature. For
a resistance-type probe, an appropriate
instrument for measwlng Its output signal
may be an ohm meter that can apply power
to the probe at a level below the limit
specified in paragraph 5(2)(i) and the
temperature value Is obtained from the
manufacturer's data of resistance versus
temperature. The expandedmeasurement
uncertainty of the appropriate instrument
shall not be greater than a value equivalent
toO.OlOC(calculated for a coverage factor
k = 3), referring to the manufacturer's data
at a temperature of 37°C. The calibration
shallbe traceable to national measurement
standards. Each temperature value
obtained for the probe in this waY'shall be
compared to that Indicatedby the reference
thermometer in the bath. The difference
between these temperature values shall
meet the requirements for maximum
permissibleerrors as specified in paragraph
4(2).

(II) The number of measurements required
shall be the sameas specified in paragraph
2(1)(ii) of Annexure A.

(3) Indicating unit

(I) The performance of an indicating unit shall
be tested using a device that simulates the
relevant physical properties of the
appropriate probe type. The expanded
measurement uncertainty of the simulating
device shall not be greater than a value
equivalent to O.Ol°C (calculated for a
coverage factor k = 3), referring to the
manufacturer's data at a temperature of
37°C. The calibration shall be traceable to
national measurement standards.

Note:
"

Forexample, a calibrated decaderesiStance
box may be used to provide a variable
resistance to simulate a resistance-type
probe. Values of resistance for input to
the Indicating unit over its specified
measuring range shall be selected from the
manufacturer's data of resistance' versus
temperature. Similarly, variable voltage
sources may be used to simulate a
thermocouple.

(iI) The difference between the temperatures
displayed by the Indicating unit and the
corresponding simulated values of
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temperature shall meet the requirements
for maximum permissible errors specified
in paragraph 4(2).

(iii) The number of measurements shall be the
same as specified In paragraph 2(1)(ii) of
Annexure A.

ANNEXUREB
BRIEF DESCRIPTION OF INSTRUMENT

PERFORMANCE TESTS
(Mandatory)

1. Energy dissipation of a resistance-type
Interchangeable probe

(1) The probe shall be placed in a reference
water bath as spedfled In paragraph 1(1) of Annexure
A at a temperature of 37°C ± 1°C. Measurements
shall be carried out at three or more DC currents
with the highest power being 2mW. Foreach applied
current, the voltage and current shall be measured.

(2) The equivalent resistance values shall be
calculated and then converted to temperature values
using the manufacturer's characteristic (resistance
versus temperature) table for the probe type. A linear
(least-squares fit) curve of temperature as a function
of applied power shall be drawn. From this curve,
power corresponding to the maximum energy
dissipation that will cause a change in indicated
temperature by 0.01°C for reusable, interchangeable,
or single-use probes shall be determined. This value
is the maximum power that may be provided by an
indicating unit for the type of probe tested and the
manufacturer's specified value shall be equal to or
less than the value determined.
2. Electrical Insulation resistance of the probe

(1) The resistance of the temperature probe
shall be determined at one or more temperatures
using the procedure specified in paragraphs 2(1)(i)
or 2(2)(li) of Annexure A. The probe shall then be
immersed to a length equal to that Intended to be in'
contact with the body, or 50mm, whichever Is greater,
in a physiological saline solution (9.Sg of NaO per .
litre of distilled water).

(2) After at least one minute, the resistance
between the electrical connections of the probe taken
together and an electrode immersed In the
physiological saline solution shall be measured using
an instrument that applies a voltage of 10 V ± 1 V
between the probe connections and the electrode.
The resistance measured shall be greater than the
shunt resistance that would correspond to a change
in indicated temperature of 0.02°C.

(3) The probe shall be left in the phYSiological
saline solution for 24 hours, after which Its resistance

shall be re-measured as specified in paragraph 2(1)
of Annexure B. The difference In indicated
temperature between measurements shall not be
greater than O.02°C.
3. Cleaning and disinfe'ctlng the probe

(1) The applied part of the temperature probe
or of the complete compact thermometer shall be
cleaned and disinfected twenty times according to
the manufacturer's instructions.

(2) After cleaning and disinfecting as specified
in paragraph 3(1) of Annexure Bf the requirements
of paragraph 4(2) shall be met.
4. Low battery Indication

Note: Paragraphs 4 to 9 of Annexure B it Is to
be understood that the temperature indication of a
complete thermometer shall be generated within the
measuring range by inserting the probe in a reference
water bath or in another bath with sImilar qualities.
The temperature indication of an indicating unit
designed for use with Interchangeable probes shall
be generated by replacing the probe by an auxiliary
device, such as an appropriate precision resistor
simulating the temperature of a resistance probe.
The reference temperature Indication Is that obtained
under the reference conditions described in paragraph

, 4(3).
(1) The battery shall be replaced by a variable

DC voltage source.
(2) The voltage of the source shall be reduced

unit a low battery indication or warning signal Is
activated at the level specified by the manufacturer.
The test shall be carried out at three different
temperatures; 37°C ± 1DC,and the lower and upper
limits of the measuring range.
5. Ambient temperature

(1) The complete thermometer or indicating unit
shall be placed In a test chamber, and the
temperature of the chamber varied from lOGe to <tOoC
with each temperature setting constant within ± 2°C.
SuffiCient time shall be allowed at each temperature
setting to permit the complete thermometer or
indicating unit to reach thermal equilibrium with the
chamber.

(2) At each temperature tested, the
requirements specified in paragraph 4(2) shall be
met.
6. Thermal shock

(1) The Indicating unit shall be placed in a test
chamber at - soc ± 2°C. ,- .

(2) After thermal equilibrium has been.
established, the complete thermometer or indicating

-------- -- - --- -- -j_-----
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unit shall be placed in:a test chamber·at'50DC.±2DC
until thermal equilibrium has been-establlshed and
all traces of condensed moisture: have.eveporated..

(3) The process.descrloed.m.pereprephs 6(1)
and6(2) of Annexure Bshall be.performed fivetimes.

(4) The indicating umt shall ,be allowed to
achieve thermal· equilibrium .at room temperature
after which the .IndIcated temperature shall not
changeby more than.±;0.1C?Casa result of exposure
to the thermal shocks,described iin paragraphs 6(1)
and 6(2) by Annexure:.B.

Note : Thermal equilibrium may be achieved
more quickly and-.completelyiby opening the casing
of the thermometer, If posslbte.
7. Humidity

(1) The complete thermometer or Indicatingunit
shall bestabilizedat-atemperature Jwlthln the range
20°C to 32°C for-4 hours or more. During this time,
t shall remain constant within ± 2DC. .

(2) After achlevjng a stable temperature as
specified in paragraph 7(1) of Annexure B, the
complete thermometer or indicating unit shall be
placed in a humidity test chamber containing air at a
temperature between Iand t+ 4DCand a relative
humidity between 91% and 95% for a period of 48
hours.

(3) After exposure as specifIed In paragraph
7(2) of Annexure B, the complete thermometer or
indicating unit shall be removed from the test
chamber and allowed to stabilize at room
temperature for 48 hours. The indicated temperature
shall not vary by more than ± O.lDCas a result of
this test.
S. Electro-magnetic radiation interference

(1) The completethermometer or Indicatingunit
shall be exposed to an electromagnetic field with a
field strength of 10Vim at frequencies between 150
kHz and 500 MHz modulated by a 1 kHz sine wave
and 80% amplitude modulation.

(2) The specific field strength shall be
established prIor to testing and without the
instrument being placed in the electro-magnetic field.
The field strength may be generated as follows :-

• a strip line for low frequencies (below 3
MHz) or In some cases 150 MHz) for small

. I instruments,
• dipole antennas, or antennas with circular
polarization,placed 1m from the Instrument
at higher frequencies.

(3) The field shall be generated with two
orthogonal polarizations and then slowly scanned
throug~ the frequency range. Antennas with circular

:~i

polarization may be used to generate the electro­
magnetic field Without a change In their positions.
The test shall be carried out in a shielded enclosure
to comply with international laws prohibiting.
interference with radio communications, but care
shall be taken to minimIZe reflections.

(4) DurIng the test, the requirements specified
in paragraph 5(3)(vl) shall be met.
9. Mechanical shock

(1) The complete thermometer or indicatingunit
shall be allowed to fall from a height of 1m on to a
hard surface (for example, a block of hard wood of
density greater than 700 kg/m3 and of suitable size
lying flat on a rigid base). The drop shall be
performed once for three different orientations of
the complete thermometer or indicating unit.

(2) After the test, the requirements specified
in paragraph 5(3)(vii) shall be met.

ANNEXUREC
TESTOFWATERRESISTANCEOFCOMPLETE

THERMOMETERs
(Mandatory)

1. Pattern approval
(1) A total of 10 samples shall be tested.
(2) The battery casing shall be opened and

closed several times before the tests if the
thermometer Isequipped with replaceablebatteries.

(3) The thermometer shall be totally immersed
in an equivalent physiological solution (9.59 NaCIper
litre of distilled water) to a depth of 15 em and at
temperatures of SODCand 20DCfor the following
periods of time and in the sequence indicated ;-

• 1 hour at 500e ± 2°C
• 1 hour at 20DC± 2DC
• 24 hours at Sooc ± 2°C
• 24 hours at 20DC± 2DC

(4) The Indicated values shall be measured at
two or more temperatures near the lower and upper
limit of the measuring range before the fIrst
immersion and after the second and last immersIon.
The thermometers shall have reached equilibrium
with room temperature before recordingthe indicated
values. After the last immersion, the thermometers
shallbe stored for 14days in air at room temperature
before taking the last measurement.

(5) The test may be discontinued if it is obvious
that water has penetrated Into the caSing of a
thermometer.

(6) The thermometer pattern shall be declared
to be water resistent if, for nine out of ten
thermometers, the difference in indicated
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temperatures for any. individual thermometer Is less.
than-

• 0.04°C for thermometers with a minimum
digital Increment of 0.01°C (class 1),

• O.l°C for thermometers with a minimum
digital Increment of O.l°C (class II).

2. Verification

(1)The thermometers shall be totally immersed
In an equivalent physiological solution at a
temperature of 500e± 2°C to a depth of 15 cm for
one hour, after whIch they shall be immersed for
another hour under same conditions but at a
temperature of 200e ± 2°C. Before the first
immersion and after the second immersion, the
indicated values shall .be measured at two
temperatures.

(2) A thermometer shall be accepted if the
performance requirements specified In paragraph

. 1(6}are met. .

ANNEXURE D

CLINICAL TEST OF RESPONSETIME

(Mandatory)

1. Non-predicting clinical electrical
thermometers

The minimum time for achieving thermal
equilibrium at each appropriate body site shall be
determined on the basis of testing at least ten
persons.

2. Predicting (calculating) clinical electrical
thermometers

(1) The difference between the displayed
calculated temperature and the corresponding
measured temperature at thermal equilibrium of a
calculating (predicting) thermometer shall be
determined on the basis of testing at least 100
persons. The predicted temperature of each person
at an appropriate body site shall be determined by
the method specified by the manufacturer. After the
predicted indication, the thermometer shall remain
at the site for measuring and indicating the actual
temperature of Its sensor. The total time allowed
shall be sufficient to attain thermal equllibrfum. The
difference In the first and second Indicated
temperatures for 95% of the persons tested shall
not be more than 0.2°C.

(2) Ifan oral (sublingual) test has been carried
out, the minimum number of persons required f9r
rectal measurement shall be twenty.

PART VII
MANOMETERS OF INST-RUMENTS FOR

MEASURING ARTERIAL BLOOD PRESSURE
(SPHYGMOMANOMETARS)

PARTVlI·A
NON-INVASIVE MECHANICAL

SPHYGMOM~NOMETERS
1. Scope

This Part specifies general performance,
efficiency and mechanlcaland electrical safety
requirements, including test methods for type
approval, for non-Invasive mechanical
sphygmomanometers and their accessories which,
by means of an inflatable cuff, are used for the non­
invasivemeasurement of artertal blood pressure. The
application of the cuff is not limited to a particular
extremity of the human body (e.g. the upper arm).

Within the scope of this specification are
sphygmomanometers with a mechanical pressure
sensingelement and display, used Inconjunction with
a stethoscope or other manual methods for detecting
Korotkoff sounds and for cuff Inflation.

Note: Luer locks shall not be used with these
devices.
2. Terminology

(1) Bladder:
The Inflatable component of the cuff is called

bladder.
(2) Yressure in a blood vessel:
It refers to pressure In the arterial system of

the body.
(3) Cuff:
It Isthat component of the sphygmomanometer,

comprising a bladder and a sleeve, which iswrapped
around the limb of the patient.

(4) Diastolic blood pressure (value):
The minimum value of the arterial blood

pressure as a result of relaxation of the systemic
ventricle Is called diastolic blood pressure.

Note: Becauseof hydrostatic effects, this value
should be measured with the cuff at the heart level.

(5) Mean arterial blood pressure (value) :
It Is the value of the integral of one cycle of the

blood pressure curve divided by the time of one heart
beat period.

Note: Becauseof hydrostatic effects, this value
should be measured with the cuff at the heart level.

(6) Non-invasive blood pressure measurement:
Indirect measurement of the arterial blood

pressure without arterial puncture is called non­
invasive blood pressure measurement.

. ___J_ _
. --._. --------------
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(7) Pneumatic'system :

A svstem-that-mcudes .all pressurized and
pressure-controlling .parts :such .as 'cuff, 'tubing,
connectors, valves/transducer .and :pump is called
pneumatic system.

(8) Sleeve:

It is essential_ly'Inelastic :part of the cuff that
encloses the bladder.

(9) Sphygmomanometer:

It is an Instrument 'used for the non"invasive
measurement of~the·arterial ;blood 'pressure.

(10) Systdl/C:bloodpressure (value):
The maximum ·value of the arterial blood

pressure as a result'ofthe contraction of the systemic
ventricle is called.systolic blood pressure.

Note: 6ecause;of hydrostatic effects, this value
should be measur.ed-wlth the cuff at the heart level.

(11)Meehanlcd/sphygmomanometer :,

The. sphygmomanometer which uses either a
mercury or an :anerold· manometer or another
mechanical measuring device for the non-Invasive
measurement of the arterial blood pressure by means
of an inflatable cuff, is called mechanical
sphygmomanometer.

(12)Auscultatory method:

If is that technique whereby sounds (known as
Korotkoff sounds) are heard over an occluded artery
as the occluding pressure is slowly released, the
appearance of sounds coinciding with the systolic
blood pressure and the disappearance of sounds with
the diastolic blood pressure in adults. In children
under agea 13,"k4" (I.e. 4th phase Korotkoff sound)
maybe appropriate.

(13) DeRation valve:

The valve used for controller exhaust of the
pneumatic system during measurement.

(14)Rapid exh~ust valve:

The valve used for rapidly exhausting the
pneumatic system.

(15) 7iJmperproofing:

It is that means of preventing the user from
gaining easy access to the measuring' mechanism of
the device.

3. Description of the category of Instrument
The basiccomponents of a sphygmomanometer

are a cuff and bladder that can be wrapped around

a patient's limb, a manual system for applying and
releasing pressure to the bladder, and a means of
measuring and displaying the Instantaneous pressure
in the bladder. Mechanical sphygmomanometers,
which use either mercury or an aneroid manometer
or another mechanical measuring device for the non­
invasive measurement of the arterial blood pressure
by means of an inflatable cuff. .

Notes: Components of these devices are
manometer, cuff, valve for deflation (often In
combination with rapid exhaust valve), hand pump
or electro-mechanical pump and connection hoses.
These devices may also contain electro-mechanical
components for pressure control.
4. Units of measurement

The blood pressure shall be Indicated either in
kilo-Pascal(kPa) or in millimetres of mercury (mmHg).
5. Metrological requirements

. (1) Maximum permissible errors of the cuff
pressure Indication

(i) Under ambient conditions
1

Forany set of conditions within the ambient
temperature range of 15°C to 25°C and the
relative humidity range of 20% to 85%,
both for increasing and for decreasing
pressure, the maximum permissible error
for the measurement of the cuff pressure
at any point of the scale range shall be ±
0.4 kPa (± 3 mmHg) in case of verifying
the first time and ± 0.5 kPa (± 4 mmHg)
for sphygmomanometers in use. Testing
shall be carried out In accordance with
paragraph 1of Annexure A.

(II) Under storage conditions .
The sphygmomanometer shall maintain the
maximum permissible error requirements
specified in this paragraph 5(1)(1) after
storage for 24 h at a temperature of ~20°C
and for 24h at a temperature of 70°C and a
relative humidity of 85% (non-condensing).
Testing shall be carried out in accordance
with paragraph 3 of Annexure A.

(III) under varying temperature conditions
For the ambient temperature range d 10°C
to 4QOC and the relative humidityof 85% (non­
oondensing),the differenceof the cuff pressure
Indicationof the sphygmomanometer shallnot
exceed ± 0.4 kPa (± 3 mmHg). Testing shall
be canied out in accordance with paragraph
2aAnnexure A.

6. Technical requirements
(1) Technical requirements for the cuff and

bladder
The cuff shall contain a bladder. For

.i ::a=.i~'.....__.
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reusable cuffs the manufacturer shall
Indicate the method for c1ean.lngin the
accompanying documents.

Note: The optimum bladder size is one with
dimensions such that its width is 40% of the limb
Circumference at the midpoint of the cuff application,
and its length is at least 80%, preferably 100%, of
the limb circumference at the midpoint of cuff
application. Use of the wrong size can affect the
accuracy of the measurement.

(2) Technical requirements for the pneumatIc
system

(i) ~.irleakiJge
Air leakage shall not exceed a pressure drop
of 0.5 kPa/min (4 mmHg/min).
Testing shall be carried out In accordance
with paragraph 4 of Annexure A.

(ii) Pressure reduction rate
Manually operated deflation valves shall be
capable of adjustment to a deflation rate
from 0.3 kPa/s to 0.4 kPa/s (2 mmHg/s to
3 mmHg/s). Manually operated deflation
valves shall be easily adjusted to these
values. Deflation valves shall be tested
In accordance with paragraph 5 of
Annexure A. I

(ill) Rapid exhaust
During the rapid exhaust of the pneumatic
system, with the valve fully opened, the
time for the pressure reduction from 35 !cPa
to 2 kPa (260 mmHg to 15 mmHg) shall
not exceed lOs.
Testing shall be carried out In accordance
with paragraph 6 of Annexure A.
(3) TechnIcal requirements for the pressure

indicating devices .
(i) Nominal range and measuring range

I. The nominal range shall be equal to the
measuring range. .
The nominal range fOJ the cuff gauge
pressure shall extend from 0 kPato at least
35 !cPa (0 mmHg to at least 260 mmHg).

(ii) Analogue Indication
(a) Scale

The scale shall be designed and arranged
so that the measuring values can be read
clearly and are e&slly recognized. Testing
shall be carried out by visual inspection.

(b) First scale mark .
The graduation shall begin with the first
scale mark at 0 kPa (0 mmHg).
Testing shall be carried out by visual
Inspection.

(c) Scale Interval
The scale interval shall be-

0.2 kPafor a scale graduated in kPa:
or
2 mmHg for a scale graduated In
mmHg. Each fifth· scale mark shall
be indicated by greater length and
each tenth scale mark shall be
numbered. An example of a scale In
mmHg is given In Agure 1. Testing
shall be carried out by visual
inspection. .

(d) Scale spacing and thickness of the scale
marks
The distance between adjacent scalemarks
shall be not less than 1.0mm. The thickness
of the scale marks shall not exceed 20% of
the smallest scale spadng.
All scale marks shall be of equal thickness.
Testing shall be carried out in accordance
With paraqraph 7 of Annexure A.

(Figure 1Example of an aneroid manometer scale division In mmHg without a tolerance zone at zero)

___.__L _
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(4) Additional technical requirements for
mercury manometers

(i) Internal diameter of the tube containing
mercury

The nominal Internal diameter of the
mercury tube shall be at least 3.5 mm. The
tolerance on diameter shall not exceed ±
0.2mm.

Testing shall be carried out in accordance
with paragraph 8 of Annexure A.

(ii) Portable devIces .

A portable device shall be provided with
an adjusting or locking mechanism to
secure It In the specified position of use.
Testing shall be carried out by visual
inspeCtion. '

(iii) Devices to prevent mercury from being
spilled during use and transport

A device shall be placed in the tube to
prevent mercury from being spilled during
use and transport (for example: stopping
device, locking device, etc.). This device
shall be such that when the pressure in the
system drops rapidly from 27 kPato 0 kPa
(from 200 mmHg to 0 mmHg), the time
taken tor the mercury column to fall from
2~ kPa to 5 kPa (from 200 mmHg to 40
mmHg) shall not exceed 1.5 s. This time is
known as the "exhaust time".
Testing shall be carried out In accordance
with paragraphs 9 and 10 of Annexure A.

(lv) Quality of the mercury

(a) The mercury shall have a purity of
not less than 99.99% according to
the decla'ratlonof the supplier of the
mercury.

(b) The mercury shall exhibit a clean
meniscus and shall not contain air
bubbles.

(v) Graduation of the mercury tube

Graduations shall be permanently marked
on the tube containing mercury.
If, numbered at each fifth scale mark, the
numbertng shall be alternately on the right
and left-hand side of, and adjacent to, the
tube.
Testing shall be carried out by visual
, inspection.

(5)' Additional technIcal requirements for
aneroId manometers .

(I) Scalemark at zero
If a tolerance zone Isshown at zero It shall
notexceed ±0.4 kPa (±3 mmHg) and shall
be clearty marked.
A scale mark at zero shall be indicated.
Note : Graduations within the tolerance
zone are optional.
Testing shall be carried out by visual
Inspection.

(II) Zero
The movement of the elastic sensing
element including the polnter shall not be
obstructed within 0.8 kPa(6mmHg) below
zero.
Neither the dial nor the pointer shall be
adjustable by the user. Testing shall be
carried out by visual Inspection.

(iii) Pointer
The pointer shall cover between 1/3 and
2/3 of the length of the shortest scale mark
of the scale. At the place of indication It .
shall be not thicker than the scale mark.
The distance between the pointer and the
dial shall not exceed 2 mm. Testing shall
be carried out by visual Inspection.

(Iv) Hysterisis error
The hysterisiserror throughout the pressure
range shall be within the range 0 kPa to
0.5 kPa(0 mmHg to 4 mmHg). Testing shall
be carried out in accordancewith paragraph
11 of Annexure A.

(v) Construction and materials
The construction of the aneroid manometer
and the material for the elastic sensing
elements shall ensure an adequate stability
of the measurement. The elastic sensing
elements shall be aged with respect to
pressure and temperature. After 10,000
alternating pressure cycles the change In
the pressure indication of the aneroid
manometer shall be not more than 0.4 kPa
(3 mmHg) throughout the pressure range.
Testing shall be carried out in accordance
with paragraph 12 of Annexure A.

(6) Safety requirements
(i) Resistance to vIbration and shock

The sphygmomanometer shall comply
with the requirements of paragraph
5(1)(1).
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(ii) Mechanical safety

It shall be possible to abort the blood
pressure measurement at any time by
activating the manual rapid exhaust
valve, which shall be easily accessible.

(iii) TiJmperproofing

Tamper proofing of the manometer shall
be achieved by requiring the use of a
tool or breaking a seal.

Testing shall be carried out by visual­
inspection.

7. Metrological controls
(1) Model approval

At least three samples of a new type of
sphygmomanometer shall be tested. The· tests to
verify conformity to metrological and technical
requirements shall be carried out according to
Annexure A.

(2) Verification
(i) Initial verification

At initial verification the requirements of
paragraphs5(1)(1), 6(2)(1) and 6(4)(lv) shall
be fulfilled.
Testing shall be carried out according to
paragraphs 1, 4 and 11 of Annexure A.

(if) Subsequent verification

Each instrument of an approved type of
sphygmomanometer shall be verified every
2 years or after repair. ~equlrement of
paragraphs 5(1)(i) and 6(2}(1) shall be
fulfilled and tests must be carried out
according to paragraph 1 of Annexure A.

(3) Sealing

(;) Control marks will be put on lead seals for
which corresponding punched screws shall
be attached whenever necessary. These
seals shall prevent, without destrucnon of
the control marks: .

in the case of mercury manometers: the
separation of reservoir and scale;

in the case of all other manometers: the
opening of the casing.

(ii) If the construction of the instrument
guarantees security against any
interference, the metrological control marks
or the security marks may be attached in
form of labels.

(iii) All seals shall be accessible without using
a tool.

(4) Marking of the t;levice
The device shall be marked with the
following information:-

• name and/or trademark of manufacturer;

• serial number and year of fabricationj

• measuring range and rneasurlnq unit;

• model approval number;
• centre of the bladder, Indicating the correct
position for the cuff over the artery; and

• marking on the cuff indicating the 11mb
circumference for which it is appropriate In
paragraph 6(1).

· The following additional markings are
required for mercury manometers:-

• Indication of the internal nominal diameter
and the tolerance of the tube containing
mercury in paragraph 6(4)(i).

(S) Manufacturer's Inform1tion
(I) The manufacturer's Instruction manual shall

contain the following Information::--
(a) explanation of the operating

procedures which are important for
correct application (such as the
selectionof the appropriate cuff size,
positioning of the cuff. and
adjustment of the pressurereduction
rate);

(b) a warning to users of equipment
intended for use in environments
employing Intravascularfluid systems
not to connect the output of the
blood pressure measuring device to
such systems as air might
inadvertently be pumped into a blood
vessel if, for example, Luer locks
were used;

(c) methods for cleaning reusablecuffs;
(d) nature and frequency of the

maintenance required to ensure that
the device operates correctly and
safelyat all times; it Is recommended
that the performance should be
checked at least every 2 years and
after maintenance and repair, byre­
verifying at least the requirements
In paragraphs 5(l)(i), 6(2)(i) (testing

In
diaC

ode



596 , THE: GAZET,_TE :~OF .INDI~: EXTRAORDINARY [PART II-SEC. 3(i)]

',tat least aU kPaJ50 mniHg) and 27
'kPa" (200 ·mmHg). and .paraqraph
{6(4)(1v);

(e) Internal-nominal diameter and
tolerance __of .the _tube 'containing
mercury; and

(f) ::detalled- instructions .for the safe
"handellng of,-mercucy.
; ANNEXURE;A

TEST P.R.OCEOURES: (Mandatory)
1.Method of test for: the.maximum ,permissible
errors of the CUffpressure-intlicatlon

(1) Appar6tus
(I) rigid metatvesselwith.a'capaclty of 500 ml

±5%;
(it) calibrated -reference manometer with an

uncertalnW lessthan 0.1 '1<Pa (0.8mmHg);
(iii) pressure .generator, e.g. ball pump (hand

pump )~wlth:a ,deflation valve;
(iv) T-piece{.connectors and hoses.
(2) Procedure
Replace the cuff with the vessel. Connect the

calibrated refer.ence manometer by means of a
T-piece connector andhoses to the pneumatic system

.5OOml·

1 .- Reference manometer

'(see ,Figure 2). After disabling the electro-mechanical
.pump (if fitted), connect the pressure generator into
the pressure system by means or another T-piece
'.COllmector. Carry out the test In pressure steps of not
more than 7 kPa (50 mmHg) between 0 kPa (0
,mmHg) and the maximum pressure of the scale
·range.

(J) Expression of results
Express the results as the differences between

the indicated pressure of the manometer of the device
to be tested and the corresponding readings of the
reference manometer,
2. Method of test for the Influence of
temperature on cuff pressure Indication

(1) App8ratus
(I) apparatus as spedfled In paragraph 1(1)

of this Annexure plus
(II) a climatic chamber.
(2) Procedure
Replace the cuff with the vessel. Connect the

calibrated reference manometer by means of a
T-piece connector to the pneumatic system (see
Figure 3). After disabling the electromechanical pump
(if fitted) connect the additional pressure generator
into the pneumatic system by means of another
T-piece connector.

-0
2 - Manometer of the device to be tested

3 ~Metal vessel 4 - Pressure generator
Figure 2. Measurement system for determining the limits of error of the cuff pressure indication
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Figure 3. Measurement system for determining the Innuence of temperature

For each of the following combinations of (see Figure3). After disabling the electro-mechanlcal
temperature and humidity, condition the device for pump (If fitted), connect the additional pressure
at least 3 h In the climatic chamber to allow the generator Into the pneumatic system by means of
device to reach steady conditions:- another T-plece connector.

lOoe ambient temperature, 85% relative Store the instrument under test for 24 h at a
humidity (non-condensing); temperature of -20oe and subsequently for 24 hours

at a temperature of 700e and a relative humidity of
85% (non-condensing).

Note: This is one test and not two separate
tests.

carry out the test in pressure steps of not more
than 7 kPa (50 mmHg) between 0 kPa (0 mmHg)
and the maximum pressure of the scale range.

(3) Expression of results
Express the results as the differences between

the indicated pressureof the manometer of the device
to be tested and the corresponding readings of the
reference manometer.
4. Method of test for air leakage of the
pneumatic system .

(1)Appilratus
rigid metal cylinder of an appropriate size;
pressure generator, e.g. ball pump (hand
pump) with a deflation valve;

• time measuring device•
(2) Procedure

1 - Reference manometer

3 - Manometer of the device to be tested

5 - Pressure generator

200e ambient temperature, 85% relative
humidity (non-condensing)i

. 400e ambIent temperature, 85% relative
humidity (non-condensing).

carry out the test of the cuff pressure Indication
as described in paragraph 1(2) of this Annexure for
each of the combinations of temperature and
humidity mentioned above.

(3) Express/on of results

Express the results as the differences between
the indicated pressureof the manometer of the device
to be tested and the corresponding readings of the
reference manometer at the relevant temperature
value.

3. Methodof test for the maximum permissible
error after storage,

(1) Apparatus
• apparatus as specified in paragraph 1(1)

of this Annexure.

(2) Procedure
Replace the cuff with the vessel. Connect the

calibrated reference manometer by means of a
T-piece connector to the pneumatic system

2 - Oimatlc: chamber

4 - Metal vessel

Wrap the cuff around the cylinder.
Note : Electro-mechanical pumps which are

part of the device may be used for the test.
carry out the test over the whole measuring

range at least five equally spaced pressure steps

-_j---~ ..-
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(e.g.) 7 kPa (SOmmHg), 13 kPa (100 -mmHg),-20
kPa (150 mmHg)~ 27 'kPa (200 .mm~g) and-34 kPa
(250 mmHg). Test the air leaka.geover a_period of 5
min and determine-the measured value;from this.

(3) Expression of results
Express the alr,:leakage:as'the ;rate of the

pressure loss per minute.
5.Method of test -for pressure.-reductfon'rate
for deflation valves

(I) Apparatus
· T-piece~connector;
· calibrated reference.manometer with signal
output and an uncertainty less than 0.1 kPa
(0.8 mmHg);

· artificiailinibs[see Notesunder paragraph
5(2) of thls;Annexure].

· recording/unit.
(2) Procedure
Measure the fpressure reduction rate either on

human limbs or ,artifICial limbs.
Note1: "Theintention is to useartitJdallimbs,

'but as these are stili under
conslderatlon, measurements
performed with human volunteers
areacceptable.

Note2: It is Intended that the properties of
-the artificial limbs reflect some
elastic properties of human limbs.

Becausecuff deflation rate may be Influenced
by the way that a cuff Is applied, the cuff should be
appliedand removed for each of at least ten repeated
measurements, on at least two different limb sizes.
These two limb sizes should be equal to the upper
and lower limits of limb circumferences for which a _
particular size of cuff is recommended to be used. A
resetting of the deflation valve is permitted during
the test.

Connect the calibrated reference manometer
to the cuff by means of a T-piece connector. Connect
the output of the calibrated reference manometer to
the recording unit.

Plot the pressure reduction in the form of a
pressure curve as a functfon of time.

(3) Expression of results
Determine the rate of pressure reduction by

graphical evaluation (by drawing tangents) at the
pressurevaluesof 8.0 kPa(60 mmHg), 16.0 kPa(120
mmHg) and 24.0 kPa (180 mmHg). The pressure
reduction rate is the mean value calculated separately
. for these three pressure values and for the various
limb circumferences.

-6. Method oftestfor the rapid exhaust
..valve

(1)Apparatus
· rigid metal vessel, with a capacity of 500
ml±5 %;

• calibrated reference manometer, with· an
uncertainty less than 0.1 kPa(0.8 mmHg);

· T-piece connector;
· time measuring device.

(2) Procedure
Carry out the test with the vessel In place of

the cuff. Connect the calibrated referencemanometer
by means of a T-piece to the pneumatic system.
Inflate to the maximum pressure and open the rapid
exhaust valve.

(3) Expression of results
Measure the time between the pressure values

specified In paragraph 6(2)(111).
7.Method of test for the thickness of the scale
marks and the scale spacing

(1) Apparatus
· scaled magnifying lens or Similar device.

(2) Procedure
Determine the thickness of the scalemarks and

the scale spaCingusing the scaled magnifying lens.
8. Method of test for the internal diameter of
the mercury tube

(I) Apparatus
· limit plug gauges or similar deVices,with a
tolerance less than 0.05 mm.

(2) Procedure
Test the nominal internal diameter of the tube

at each end by using the limit plug gauge.
9. Method of test for securIty against mercury
losses

(1) Apparatus
· collecting vessel of an adequate size;
• calibrated reference manometer, with an
uncertainty less than 0.1 kPa(0.8 mmHg);

· T -piece connector;
• pressure generator, e.g. ball pump (hand
pump) with a deflation valve.

(2) Procedure
Place the sphygmomanometer to be tested in

the collecting vessel. Connect the pressure generator
and a T-piece connector attached to a calibrated
reference manometer directly to the hose leading to
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the mercury reservoir. Use the pressure generator to
raise the pressure in the manometer to 13.3 kPa (100
mmHg) greater than the maximum indicated scale
reading on the test manometer. Maintain this pressure
for 5s and then release the pressure in the system.

Check that no mercury has spilled.,
10. Method of test for the influence of the
mercury stopping device

(1)Apparatus
. time measuring device, e.g. a stopwatch
or an electronic timing device;

. pressure generator, e.g. ball pump (hand
pump) with a deflation valve.

(2) Procedure

Connect the pressure generator directly to the
hose leading to the mercury reservoir, I.e. without
connecting a cuff. When a gauge pressure of more
than 27 kPa (200 mmHg) has been reached, occlude
the tube and remove the pressure generator.

After removing the occlusion from the tube,
measure the time taken for the mercury column to
faUfrom the 27 kPa (200 mmHg) mark to the 5 kPa
(40 mmHg) mark.

Check that the exhaust time does not exceed
1.5s.
11. Method of test for the hvster1sls error of
the aneroid manometer

(1) Apparatus

(i) rigid metal vessel, with a capacity of 500
ml±S%;

(ii) calibrated reference manometer, with an
uncertainty less than 0.1 kPa (0.8 mmHg);

(iii) pressure 'generator, e.g. ball pump (hand
pump) with a deflation valve;

(iv) T-piece connectors.
(2) Procedure

Replace the cuff with the vessel. Connect the
calibrated reference manometer by means of a
T-piece connector to the pneumatic system. After
disabling the electro-mechanical pump (If fitted)
connect the additional pressure generator Into the
pneumatic system by means of another T-piece
connector. '

Test the device with increasing pressure steps
of not more than 7 kPa (50 mmHg) to the scale
maximum, at which point hold the pressure for
5 minutes and then decrease It by. the same steps.
Disconnect the calibrated reference manometer

during the 5 minutes at maximum pressure.
(J) Expression of results·
Express the results as the difference between

the Indicated va'lueson the manometer at the same
test pressure steps when increasing the pressure and
when decreasing the pressure.
12.Method of test for the construction

(1) Apparatus
• alternating pressure generator, which
generates a sinusoidal pressure variation
between 3 kPa and 30 kPa (20 mmHg and
220mmHg) at a maximum rate of 60 cycles
per minute. .

(2) Procedure .
Carry out the procedure specified in paragraph

1of this Annexure.
Connect the aneroid manometer directly to the

alternating pressure generator and perform 10,000
altemating pressure cycles. .

One hour after the stress test carry out the
procedure as specified in paragraph 1 of this
Annexure at the same test pressure levels as before
the stress test.

(J)Expression of results
Express the results as the differences between

the indicated values on the manometer at the same
test pressure steps before and after the stress test

PARTVll-B
NON-INVASIVE AUTOMATED
SPHYGMOMANOMETERS

1. Scope
This specification gives general performance,

efficiency and mechanical and electrical safety
requirements, Including test methods for type
approval, for non-invasive electronic or automated
sphygmomanometers and their accessories which,
by means of an inflatable cuff; are used for the non­
invasive measurement of arterial blood pressure.

This specification only applies to devices
measuring at the upper arm, the wrist or the thigh.

Note: Luer locks shall not be used with these
devices [see paragraphs 6(11)(111)and 7(5)].
2. Terminology

(1) Bladder:
It Is the Inflatable component of the cuff.
(2) Pressure in a blood vessel:
It refers to pressure in the arterial system of

the body. .
(3) Cuff:
It15 that component of the sphygmomanometer,

I__J_~ .
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comprising a bladder and.a sleeve, which is wrapped
around the limb,of the-patient.

(4) Diastolic ·blooc/pressure/value).:
The minimum value:of the "arterial .blood

pressure as a result-of relaxation:.oftthe ·systemlc
ventricle.

Note: Becauseof hydrostatic.effects,·this value
should be measured.with the cuff'atthe,heart level.

(5) Mean arterlalbloodpressure (value) :
It is the value.CiUhe'integral of·.one.cycleof the

blood pressureCUNe dlvided:by.the,time:ofone heart
beat period.

Note: Because of,~ydrostatic effects, this value
should be measured wlth.the cuff at the .heart level.

(6)Non-Invasivebloodpressure measurement:
Indirect measurement of the arterial blood

pressure without ;arterial 'puncture is called non­
invasiye blood pressure measurement.

(7)Pneumatic~tem :
A system that i1ndudes all pressurized and

pressure-controlling :parts such as cuff, tubing,
connectors, valves, tlansducer and pump Is called
pneumatic system..

(B) Sleeve :
It is essentially Inelastic part of the cuff that

encloses the bladder.
(9)Sphygmomanometer:
It is an Instrument used for the non-invasive

measurement of the arterial blood pressure.
(10) Systolic blood pressure (value):
The maximum value of the arterial blood

pressureasa result of the contraction of the systemic
ventricle Is called systolic blood pressure.

Note: Becauseof hydrostatiCeffects, this value
should be measured with the cuff at the heart level.

(11) Electro-mechanical blood pressure
measuring system :

It is that system that consists of:
(i) at least one cuff, which is connected to the

pneumatic system;
(ii) at least one electro-mechanical transducer

to measure cuff pressure;
(iii) at least one measured value display; and
(iv) if needed, signal inputs and outputs.
(12) Electro-mechanical pressure transducer:
It is that component that transforms pressure

signals into electrical signals.
(13) Oscillometric method :
It is that method, wherein a cuff Is placed on

the limb and the pressure in the cuff Is Increased

until ,the blood flow In the artery Is Interrupted and
then the pressure in the cuff is slowly reduced.

Note: During the inflation and deflation of the
.cuff small pressure changes (oscillations) occur In
the cuff as a result of the arterial blood pressure
pulses. These oscillations, which first Increase and
then decrease, are detected and stored together with
the corresponding cuff pressure values In the
measurement system. With these stored values the
systolic, diastolic and mean arterial blood pressure
values can be mathematically derived using an
appropriate algorithm. It is possible to carry out the
measurement during the inflation phase.

(14) Zero setting:
The procedure that corrects a deviation of the

pressure reading to 0 kPa (0mmHg) at atmospheric
pressure [gauge pressure: 0 kPa(0 mmHg)] is called
zero setting.

. (15) Patient simulator:
Device for Simulating the OSCillometric cuff

pulses and/or auscultatory sounds during inflation
and deflation.

Note: This device is not used for testing
accuracy but Is required in assessing stability of
performance. '

(16) Auscultatory method :
It Is that technique whereby sounds (known as

Korotkoff sounds) are heard over an occluded artery
as the occluding pressure is slowly released, the
appearance of sounds coinciding with the systolic
blood pressure and the disappearance of sounds with
the diastolic blood pressure. In children under the
age of 13, "k4" (i.e. 4th phase Korotkoff sound) may
be appropriate.

(17) Self.linearizing deflation valve:
The valve used for controlled linearizing exhaust

of the pneumatic system during measurement.
3. Description of the category of instrument

The basiccomponents of a sphygmomanometer
are a cuff and bladder that can be wrapped around
a patient's 11mb,a system for applying and releasing
pressure to the bladder, and a means of measuring
and displaying the instantaneous pressure In the
bladder.
4. Units of measurement

The blood pressure shall be indicated either In
kilo-pascals (kPa) or in mililmetres of mercury
(mmHg).
5. Metrological requirements

(1) Maximum permissible errors of the cuff
pressure IndlClltlon

In
diaC

ode



('lTIT II-~ 3(i)] 601

For any set of conditions within the ambient
temperature range of lSDC to 2S0C and the relative
humidity range of 20% to 8S%, both for increasing
and for decreasing pressure, the maximum
permissible error for the measurement of the cuff
pressure at any point of the scale range shall be ±
0.4 kPa (± 3 mmHg) in case of verifying the first
time and ± 0.5 kPa (+·4 mmHg) for
sphygmomanometers in use.

Testing shaff be carried out in accordancewith
para 2 of Annexure A.

(2) Maximum permissible errors of the overall
system asmeasured by clinical tests"

The following maximum permissibleerrors shall
apply for the overall system:-

maximum mean error of measurement: ±
0.7 kPa± SmmHg);
maximum experimental standard deviation
: 1.1 kPa(8 mmHg).

(3)Environmental performance
(i) Storage:

Blood pressure measuring systems shall
maintain the requirements specified after
storage for 24 h at a temperature of -SoC
and for 24 hours at a temperature of 50°C
and a relative humidity of 85% (non­
condensing).
Testing shall be carried out at

. environmental conditions In accordance
with paragraph 2 of Annexure A after the
test sample has been placed for 24 h at a
temperature of -SoC and immediately
afterwards for 24 hours at a temperature
of SOoC In a climatic chamber.
Note : Integrated multi-parameter
monitors may contain components which
may be damaged during storage. The
general temperature rangeasstated in para
3 of Annexure A has therefore been
reduced.

(ii) Temperature, relative humidIty:
Forthe ambient temperature rangeof lOoC
to 40°C and a relatiVe humidity of 85%
(non-condensing), the difference of the cuff
pressure Indication of the sphyg­
momanometer shall not exceed + 0.4 kPa
(± 3 mmHg). ~

Testing shall be carried out in accordancewith
paragraphs 2 and 11of Annexure A.

The signal processingfor the determination of
the blood pressure values shall not be Influenced
within the rangeoftemperature and relativehumidity.
.For any set of conditions all the deviations between

Lf_7l! ·GZ;!I-JSI
. - ----,.. ---

the reference pressure and the Indicating cuff
pressureof the instrument must be lessthan or equal
to the maximum permissible error.
6. Technical requirements

( 1) General:
EqUipment,or parts thereof, using materials or

having forms of construction different from those
detailed In this Recommendation shall be accepted
If it can be demonstrated that an equivalent degree
of safety and performance Is.obtalned.

(2) Technical requirements for the cuff and
bladder:

The cuff shall contain a bladder. For reusable
cuffs the manufacturer shall indicate the method for
cleaning In the accompanying documents.

NDte : The optimum bladder size is one with
dimensions such that its width is 40% of the 11mb
circumference at the midpoint of the cuff application
and its length Is at least 80%, preferably 100% of
the 11mbcircumference at the midpoint of cuff
application. Use of the wrong size can affect the
accuracy of the measurement. .

(3) TecfmiCJJIrequirements for the display:
The display shan be designed and arranged so

that the Information including measuring values can
be.read and easily recognized.

Testingshall be carried out by vis·ualInspection;
If abbreviations are used on the display they

shall be as follows:-
, "5" or "SYS" : svstollc blood pressure
(value);

. "0" or "OIA" : diastolic .blood pressure
(value);

. "Mil or "MAP" : mean arterial blood pressure
(value).

Single letter abbreviations shall be posltloned
in such a way to avoid confusion with 51units.

(4) Effect of voltage vanations of the power
source .

(I) Internal electrical power source
(a) Changes of the voltage within the

working rangedeterminedaccording
to para 4(1) of Annexure A shall not
influence the cuff pressure reading
and the result of the blood pressure
measurement.

(b) Outside thiS working range no cuff
pressure reading and no resultof the
blood pressure measurement shall
be displayed.
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Testing shall.be .carned out in accordance with
paragraphs 4(1) and' S(l).of Annexure A.

(ii) External-electrical power source
(a) 'Chal'!ges of the vol~ge within the

,workl119 range specified by the
imanufacturershall not Influence the
;,cuff pressure reading and the result
,of.the:blood pressuremeasurement.

(b) .Incorrect 'values resulting from
voltage variations outside the limits
',given,In paragraph 6(4)(II)(a) shall
:notibe displayed.

" Testing shall be carried out according to para
4(4) (alternating current) and para 4(5) (direct
current) of Annexure A.

Note: In the case of any malfunction of the
equipment, deflation to below 2 kPa(15mmHg) must
be guaranteed within 180s in the case of adult
patients and to below 0.7 kPa (S mmHg) within 90s
in the case of neonatal/Infant patients.

(5) Pneumatic system
(i) Air leakage:

Air leakageshall not exceeda pressure drop
of 0.8 kPa/mln (6 mmHg/min).
Testing shall be carried out In accordance
with paragraph 6 of Annexure A.

(ii) Pressurereducing systemlordevlces using
the auscultatory method:
The pressure reducing system for manually
operated and automated deflation valves
shall be capable of maintaining a deflation
rate of 0.3 kPa/s to 0.4 kPa/s (2 mmHg/s
to 3 mmHg/s) within the target range of
systolic and diastolic blood pressure. For
devices which control the pressure
reduction as a function of the pulse rate, a
deflation rate of 0.3 kPa/pulse to 0.4 kPa/
pulse {2 mmHg/puise to 3 mmHg/pulse}
shall be maintained.

Note: Manually operated deflatIon valves
should be easily adjustable to these values. Testing
shall be carried out In accordance with paragraph 7
of Annexure 7..~.

(iii) Rapid exhaust:
During the rapid exhaustof the pneumatic
system, with the valve fully opened, the
time for the pressure reduction from 35 kPa
to 2 kPa (260 mmHg to 15 mmHg) shall
not exceed 10 seconds.
For blood pressure measurIng systems
having the capability to measure In a

neonatal/in-fant mode, the time for the
pressure reduction from 20 kPa to 0.7 kPa
(lS0 mmHg to 5 mmHg) during the rapId
exhaust of the pneumatic system with the
valve fully opened shall not exceed 55.

Testing shall be carried out In accordance wIth
paragraph 8 of Annexure A.

(Iv) Zero setting:

Blood pressure measuring systems shall be
capable of automatic zero setting. The zero
settIng shall be carried out at appropriate
Intervals, at least starting after switching
on the device. At the moment of the zero
setting a gauge pressureof 0 kPa(0mmHg)
shall exist and be displayed thereafter.
Devices performing zero setting only
Immediately after switching on, shall swltch
off automatically when the drift of the
pressure transducer and the analog signal
processing exceeds 0.1 \cPa (1 mmHg).

Testing shall be carried out In accordance with
para 9 and paragraph 10 of Annexure A.

(6) Electromagnetic compatibility
Either:

. electrical and/or electro-magnetIc
Interferences shall not lead to degradations
In the cuff pressure indication or in the
result of the blood pressure measurement;
or

If elettrical and/or electro-magnetic
Interferences lead to an abnormality, the
abnormality shall be clearly indicated and
It shall be possible to restore normal
operation within 30 5after cessation of the
electro-magnetic disturbance.

(7) Stability of the cuff pressure indication
The change in the cuff pressure indication shall

not' be more than 0.4 kPa (3 mhlHg) throughout the
pressure range after 10,000 simulated measurement
cycles.

Testing shall·be carried out in accordance with
paragraph 12 of Annexure A•

(8) Pressure indicating device
(I) Nominal range and measuring range:

The nominal range for the cuff pressure
measurement shall be specified by the
manufacturer. The measuring and indication
ranges of the cuff pressure shall be equal
to the nominal range. Values ,of blood
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pressure measurement results outside the
nominal range of cuff pressure shall be
dearly indicated as out of range.

Testing shall be carried out by visual inspection.

(ii) Digital indication:

The digital scale interval shall be 0.1 kPa
(1 mmHg). If the measured value of a
parameter is to be indicated on more than
one display, all the displays shall Indicate
the same numerical value. Measured
numerical values on the display(s), and the
symbols defining the units of measurement
shall be arranged in such a way so as to
avoid mlslnterpretatlon. Numbers and
characters should be clearly legible.

Testing shall becarried out by visual Inspection.

(9) Signal input and output ports

The construction of the signal input and output
ports (excluding Internal interfaces, e.g. microphone
signal input) relevant to the non-Invasive blood
pressure measurement shall ensure that Incorrectly
fitted or defective accessories shall not result in
erroneous Indication of cuff pressure or erroneous
indication of blood pressure.

Testing shall be carried out in accordance with
paragraph 13 of Annexure A.

(10) Alarms
If alarms are used they shall be of at least

medium priority.
(11) Safety

(I) Cuffpressure:

It shall be possible to abort any blood
, pressure measurement at any time by
single key operation and this shall lead to
a rapid exhaust.

Testing shall be carried out in accordance with
paragraph 14 of Annexure A.

(ii) Unauthorized access:

All controls which affect accuracy shall be
sealed against unauthorizedaccess.

Testing shall be carried out by visual Inspection.

(iii) Tubing connectors:
Users of equipment intended for use in
environments employing intravascular fluid
systems shall take all necessary precautions
to avoid connecting-the output of the blood
pressure measuring device to such systems

as air might inadvertently be pumped Into
a blood vessel If, for example, Luer locks
were used.

(Iv) Electrical safety:

ElectroniC or automated sphygmoman~
meters shall comply with the relevant
natlona_1safety regulations.

(v) Resistance to vibration and shock:

After testing, the device shall comply with
the requirements of paragraph 5(1).

7. Metrological controls
(1)Model approval

At least three samples of a new type of
sphygmomanometer shall be tested.

The tests to verify confonnlty to metrological
and technical requirements shall be carried out
according to Annexure A.

(2) VerIfication

(I) Initial verification

At Initial verification the requirements of
paragraphs 5(1) and 6(5)(i) shan be
fulfilled. '

Testing shall be carried out according to
paragra'phs 2 and 6 of Annexure A.

(Ii) SlJbsequent venY'ication ! '

Each instrument of an approved type of
sphygmoma nometer shall be verified every
2 years or after rep~lr. Requirement of
paragraphs 5(1) and 6(5)(1) shall be fulfilled
and tests must be carried out according to
paragraphs 2 and 6 of Annexure A.

(3) Sealing

(i) Control marks will be put on lead seals for
which corresponding punched screws shall
be attached whenever necessary. These
seals shall prevent, without destruction of
the control marks:
(a) in the case of patient-monitors In

which the sphygmomanometer is
one pa rt of a system: the
manipulation of the metrOlogically
relevant parts for measuring blood
pressure;

(b) in the case of all other manometers:
the opening of the' caslnq,
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(ii) If thecconstreetton 6f the .lnstrument
guarantees ssecurttv against any
interference; the metrological control marks
or the.security.marks may be'attached in
the form of-labels.

(iiI) All seals shall.be accessiblewithout using
a tool.

(4) Marking of:the·device
The devlce:shaU'be,marked'with the following

Information:-
(i) name('and/ontrademark of manufacturer;
(ii) serialnumber:and year offabrlcatlon;
(iii) measuring:range and measuring unit;
(iv) model.epptovalnumber;
(v) centre oUne bladder, indicating the correct

position ,fonthe cuff over the artery; and
(vi) marking otI the cuff indicating the limb

circumfereDte for which it Is appropriate.
(5) Manufacturer's information
(I) The manufacturer's instruction manual shall

cOntalm:thefollowing information:
(a) explanation of the operating

iProcedureswhich are important for
correct application (such as the
selection of the appropriate cuff size,
positioning of the cuff and
adjustment of the pressure reduction
rate);

(b) a warning to users of equipment
Intended for use in environments
employing intravascularfluid systems
not to connect the output of the
blood pressure measuring device to
such systems as air might
Inadvertentlybe pumped into a blood

", vessel if, for example, luer locks
were used;

(c) methods for cleaning reusablecuffs; .
(d) nature and frequency of the

maintenance to ensure that the
device operates properly and safely
at all times; it is recommended that
the performance should be checked
at least every 2 years and after
maintenance and repaIr, by re­
verifying at least the requirements
in paragraphs 5(1) and 6(S)(i}
(testlng at least at 7 kPa(SOmmHg)
and 27 kPa(200 mmHg»;

(e) a reference method for dinlcal tests

.v
.'.. ';.'-

./

TEST PROCEDURES
(Mandatory)

1. Gener6/
For digital ihdications an uncertainty of 0.1 kPa

(1 mmHg) shall allowed In any displayed value,
becausethe display system cannot indicatea change
of less than one unit.
2. Method of test for the maximum permissible
errors of the cuff pressure Indication...

Requirements in paragraph 5(1) shall apply.
(1)Apparatus
(a) rigid metal vessel with a capadty of 500ml

:!:5%;
(b) calibrated reference manometer with an

uncertainty less than 0.1 kPa (0.8 mmHg);
(c) pressure generator, e.g. ball pump (hand

pump) with a deflation valve;
(d) T·piece connectors and hoses.
(2) Procedure:
Replace the cuff with the vessel. Connect the

calibrated reference manometer by means of a
T-piececonnector and hosesto the pneumatic circuit
(seeFigure 1). After disabling the electrcrmechanlcal
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o 0
1 - Reference manometer 2 - Device to be tested .

3 - Metal vessel 4 - Pressure generator

A'gure 1: Measurement system for determining the limits of error of the cuff pressure indication

pump (if fitted), connect the additional pressure
generator into the pressure system by means of
another T~piece connector. carry out the test in
pressure steps of not more than 7 kPa (50 mmHg)
between 0 kPa(0 mmHg) and the maximum pressure
of the scale range.

(3) Expression of results:
Express the results as the differences between

the indicatedpressureof the manometer of the device
to be tested and the corresponding readings of the
reference manometer.

1 - Reference manometer
3 - Device to be tested

2 • Climatic chamber
4 - Metal vessel 5 - Pressure generator

Figure 2: Measurement system for determining the Influence of temperature
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3. Method of test for the Influence of
temperature on cuff pressure indication

(1) Apparatus
apparatus asspecified in paragraph 2(1)
of Annexure A;
climatic chamber.

(2) Procedure:

Replace the cuff with the vessel. Connect the
calibrated reference manometer 'QYmeans :of a T~
piececonnector to the pneumatiqystem( seeFigure
2). 'After disablingi,the electro-meehanlcal :pump (if
fitted), connectthe additional pressuregenerator into
the pneumatic svstem ~y:means,oLanother T-piece
connector.

For each of 'the following combinations of
temperature and'humidity, condition the device for
at least 3 h in 'the rc;limatic chamber to allow the
device to reach.steady .conditions:

(i) lOoe'amblent temperature, 85% relative
humid;zy,(non-condensing);

(ii) 20°C ~amblenttemperature, 85% relative
humidity (non-condensing);

(iii) 40°C ambient temperature, 85% relative
humidity (non-condensing).

carry out the test of the cuff pressure Indication
as described in paragraph 2(2) of Annexure A for
each of the combinations of temperature and
humidity mentioned above.

(3) Expression of results:

Expressthe results as the differences between
the indicatedpressureof the manometer of the device
to be tested and the corresponding indications of
the referencemanometerat the relevant temperature
value.

4. Test methods for the effect of voltage
variations of the power sourceon the cuff
pressureIndication

(1) Internal electrical power source

(i) Apparatus

adjustable direct current voltage
supply;

voltmeter with an uncertainty of less
than 0.5% of the measured value;

calibrated referencemanometer with
an uncertainty of less than 0.1 kPa
(O.SmmHg).

(iI) Procedure:

Replacethe internal electrical power source
of the blood pressure measuring system
with a DC voltage supply having an
Impedance which Is equivalent to the
Impedance of the Internal electrical power
source specified by the manufacturer.
Measurethe variation In applied DCvoltage
supply with a voltmeter. Test the blood
pressure measuring system by altering the
DC voltage supply In steps of 0.1 V and
determine the lowest voltage limit at which
the cuff pressure reading Is still displayed.

Carry out the test with the maximum
permissible impedance of the internal
electrical power source.

Carry out the test according to the
procedure specified In paragraph 2 of
Annexure A at the lowest voltage limit
Increasedby 0.1 V and also at the nominal
voltage.

(ill) Expression of results:

Express the results as the difference
between the cuff pressure Indication of the
blood pressure measuring system to be
tested and that of the referencemanometer
at the lowest voltage limit increased by
0.1 V and at nominal voltage.

(2)Extern~1electrical power source-alternating
current

(i) Apparatus

(a) adjustable alternating current
voltage supply;

(b) voltmeter with an uncertainty of less
than O.S% of the measured value;

(c) calibrated referencemanometerwith
an uncertainty of less than 0.1 kPa
(O.BmmHg).

(II) Procedure:

Connect the blood pressure measuring
systemto the adjustable alternating current
voltage supply. Measurethe variation in AC
voltage supply with the voltmeter.

Carry out the test according to the
procedure specified in paragraph 2 of this
Annexure.
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the maximum rated voltage,
declared by the manufacturer,
Increasedby 10%;

the meanvalue of the maximumand
minimum rated voltage, declared by
the manufacturer;

the minimum rated voltage, declared
by the manufacturer, decreased by
10%.

(Iii) Expression of results:

Express the results as the difference
between the cuff pressure indication of the
blood pressure measuring system to be
tested and that of the reference
manometer.

(3) External electrical power source-direct
current

(i) Apparatus:

Use the apparatus listed In paragraph
4(1)(1) of this Annexure.

(it) Procedure:

Connect the blood pressure measuring
system to the DC voltage supply. Control
the DC voltage supply by reference to a
voltmeter.

Carry out the test according to the
procedure specified In paragraph 2 of
Annexure A at-

(a) the maximum rated voltage,
declared by the manufacturer,
Increasedby 10%;

(b) the meanvalue of the maximumand
minimum rated voltage, declared by
the manufacturer;

(c) the minimum rated voltage, declared
by the manufacturer, decreased by
10%.

(iii) Expression of results :

Express the results as the difference
between the cuff pressure indication of the
'blood pressure measuring system to be
tested and that of the reference
manometer.

(4) Voltage variations of the extemal electrical
power source - altemating current

(I) Apparatus:

Use the apparatus' listed in paragraph
4(2)(1) of this Annexure.

(iI) Procedure:

Connect the, blood pressure measuring
system to the ACvoltage supply. Measure
the variation in the ACvoltage supply with
the voltmeter. Test the blood pressure
measuring system by altering the DC
voltage supply in steps of SV and determine
the lowest voltage limit at which the cuff
pressure reading Is displayed.
Carry out the test according to the
procedure specified In paragraph 2 of this
Annexure at the lowest voltage limit
Increased by SV and also at the rated
voltage.

(iii) Expression of resufts:
Express the results as the difference
between the cuff pressure Indicationof the
blood pressure measuring system to be
tested and that of the referencemanometer
at rated voltage and the lowest voltage limit
Increased by SV.

(5) Voltage variations of the external electrical
power source - direct current

(i) Apparatus:
Use the apparatus listed in paragraph
4{l)(i) of this Annexure.

(ii) Procedure:
Connect the blood pressure measuring
system to the DCvoltage supply. Measure
the variation in the DCvoltage supply with
the voltmeter.
Test the blood pressure measuring system
by altering the DCvoltage supply in steps
of 0,1 V and determine the lowest voltage
limit at which the cuff pressure reading Is
displayed.
Carry out the test according to the
procedure specified in paragraph 2 of
'Annexure A at the lowest voltage limit
Increased by 0.1 V and also at the rated
voltage.

(Iii) Expression of results:
Express the results as the difference
between the cuff pressure indication of the
blood pressure measuring system to be

___ -_l~~ ~ _
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tested ,and;that of the referencemanometer
at rated volta.geand at. the lowest voltage
limit Increased.by,O!LV.

5. Test methods' for the 'effect ,of ,voltage
variations of the power sour.ceon~the:result of
the blood pressure measurement

(1) Internal electrical power source

(I) Apparatus

a~justable direct ,cur.rent volta,ge
sypp!y;

.veltmeter 'with 'an 'uncertainty less
~than.O.S%.of'the measured value;

,patient simulator [see paragraph
'2(1~)] ,for the auscultatory and/or
'oscillometric method, having
raddltlonaldeviations originating from
the:slmulator of not more than 0.27
,kPa\(2mmHg) for the mean value of
~themeasurements and generating
'slgnals for blood pressure values of
iapprDximately

-,systolic: 16 kPa (120 mmHg);

- diastolic: 11 kPa (80 mmHg);

- pulse rate: 70 min-1-80min-1.

(ii) Procedure:

Replacethe Internal electrical power source
of the blood pressure measuring system
by a DC voltage supply having an
impedance which is equivalent to the
impedance of the internal electrical power
source specified by the manufacturer.
DevicesIntended to be usedwith consumer
batteries shall be tested with an Impedance
of less than 11/2. '

Control the DCvoltage supply by reference
to the voltmeter.

Connect the blood pressure measuring
system to the patient simulator. Carry out
the test at the maximum permissible
impedance of the internal electrical power
source.

Carry out 20 Simulated blood pressure
measurements at the lowest voltage limit
as determined in paragraph 4(1)(Ii) of
Annexure A increased by 0.1 V and at
nominal voltage.

(ill) Expression of results:

Determine the mean value (systolic and
diastolic values separately) of the 20
consecutive readings taken at each voltage
level.

(2) External electrical power source •
alternating current

(I) Apparatus:

adjustable alternating current
voltage supply;

voltmeter with an uncertainty less
than O.S%of the measured value;

patient simulator as described In
paragraph S(I}(I} of Annexure A.

(II) Procedure:

Connect the blood pressure measurtng
system to the ACvoltage supply.

Control the ACvoltage supply by reference
to the voltmeter. Connect the blood
pressure measuring to the simulator.

Carry out 20 Simulated blood pressure
measurements each at:

the maximum rated voltage,
declared by the manufacturer,
increased by 10%;

:the mean value of the maximum and
minimum rated voltage, dedared by
the, manufacturer;

the minimum ratedvoltage, declared
by the manufacturer, decreased by
10%.

(ill) Expression of results :

Determine the mean value (systolic and
diastolic values separately) of the 20
consecutive readings taken at each voltage
level.

(3) External electrical power source - direct
current '

(i) Apparatus

(a) adjustable direct current voltage
supply;

(b) voltmeter with an uncertainty less
than O.S% of the measured value;
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(c) patient simulator as described in
paragraph 5(1)(i) of Annexure A.

(ii) Procedure:

Connect the blood pressure measuring
system to the DCvoltage supply.

Control the DCvoltage supply by reference
to the voltmeter. Connect the blood
pressure measuring system to the
simulator.

Carry out 20 simulated blood pressure
measurements each at:

(a) the maximum rated voltage,
declared by the manufacturer,
increased by 10%;

(b) the mean valueof the maximum and
minimum rated voltage, declared by
the manufacturer;

(c) the minimum rated voltage declared .
by the manufacturer, decreased by
10%.

(ill) Expression of results:

Determine the mean value (systolic and
diastolic values separately) of the 20
consecutive readings taken at each voltage
level.

6. Method of test for air leakage of the
pneumaticsystem

(1) Apparatus:

6(1)(i) rigid metal cylinder of an
appropriate stze:

6(1)(11) pressure generator,e.g. ball pump
(hand pump) with deflation valve;

6(1)(ii1) stopwatch.

(2) Procedure

If because of technical reasons, the test as
described in this sub-clause cannot be performed,
use an alternative test procedure specified by the
manufacturer.

carr,! out the test at constant temperature in
the range 15°C to 25°C.

Before beginning the test, allow the blood
pressure measuring system to reach working
temperature.

471.( GIII/ -/ ~3
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Wrap the cuff around the cylinder (see6.2) such
that, for devices measuring a,t the upper arm and
the thigh, the drcumference of the applied cuff does
'not exceed that of the cylinder by more than 7%.

Note1: Electro-mechanical pumps which are
a part of the system may be used tor the test. Valves
which are permanently opened may be disconnected
for the test. .

Note2 : For this test no calibrated reference
manometer is required because the cuff pressure
.display of the unit under test can be used when the
error of the cuff pressure Indication is taken Into
account. The advantage of this test Is that the unit
under test Is In its original configuration. Additional
connections can increase the leakage.

carry out the test over the whole measuring
rangeat least five equally spaced pressuresteps [e.g.
7 kPa(50mmHg), 13 kPa (100 mmHg), 20 kPa (150
mmHg), 27 kPa (200 mmHg) and 34 kPa (250
mmHg)]. Becausethe thermodynamic equilibrium Is
influenced by decreasing or Increasing the pressure
when changing to the next pressure step, wait at
least 60 s before reading the values. Test the air
leakage over a period of 5 minutes and determine
the measured value from this.

_ (3) Expression of results:

Expressthe air'leakage as the rate of pressure
loss per minute.

7. Methodof test for the pressure reduction
rate

(1) Apparatus

(I) T-piece connectors;

(il) calibrated reference manometer with
signal output port and an uncertainty
less than 0.1 kPa (0.8 mmHg);

(iii) artificial or human limbs;

(iv) recording unit.

(2) Procedure

Measure the pressure reduction rate either on
human subjects or artifidailimbs.

Note1:The intention Isto useartificial limbs,
but as these are still under consideration,
measurementsperformed with human volunteers are
acceptable.

Note2:Two limb sizes should be used, being
equal to the upper and lower limits of 11mb
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circumferences with which-a particular. size of cuff Is
recommended for use.

Note3: It Is Intended that the characteristics
of the artificial limbs reflect some elastic
characteristics of human limbs.

Because the cuff deflation rate may be
influenced by the way that a cuff Is applied, apply
and remove the cuff for each of at least ten repeated
measurements on at least two different 11mbsizes.
The deflatlon may be reset.

Connect the calibrated reference manometer
to the cuff by means of a T-plece. Connect the output
part of the calibrated .reference manometer to the
recording unit.

(3) Expression of results

DetermlnUhe rate of pressure reduction (e.g.
by graphical evaluation and drawing tangents) at the
pressure values B kPa (60 mmHg), 16 kPa (120
mmHg) and 24,kPa (180 mmHg). Calculate the
pressure reduction rate as the mean value calculated
separately for the pressure values 8 kPa(60 mmHg),
16 kPa (120 mmHg) and 24 kPa (180 mmHg) and
for the various 11mb drcumferences.

If the pressure reduction rates are dependent
on the pulse, record the pulse rate. In this case,
express the result as pressure reduction rate per
pulse.

8. Method of test for the rapid exhaust valve

(1) Apparatus

. , two rigid vessels with capacities of
100 ml ± 5% and 500 ml :I: S%,
respectively;

calibrated referencemanometer with'
an uncertainty less than 0.1 kPa(0.8
mmHg);

T-plece connector;

stopwatch.

(2) Procedure '

Carry out the test with the 500 ml vessel in
place of the cuff. For blood pressure
measuring systems having the capability of
measurIng In a neonatal/infant mode and
for devices measuring at the wrIst, carry
out the test with the 100 ml vessel In place
of the cuff.

Connect the calibrated reference

manometer by means of a T-piece to the
pneumatic system.

Innate at least to the maximum pressure
given in paragraph 6(5)(iii), wait 60 seconds
and activate the rapid exhaust valve.

Measure the time between the pressure
values specified in paragraph 6(S)(iii) using
the stopwatch.

(3) Expression of results

Express the results as the measured
exhaust times.

9. Test method for the zero setting

(1) Apparatus

(I) rigid vessel with a capacity of 500
ml ± 5%;

(II) calibrated referencemanometer with
an uncertainty lessthan 0.1 kPa(0.8
mmHg);

(III) electro-mechanical pressure/suction.
pump;

(Iv) pressure generator, e.g. ball pump
(hand pump) with deflation valve;

(v) T-piece connectors;

(vi) hoses.

(2)· Procedure and evalUi1tion

If, because of technical reasons, the test
as described in this sub-clause cannot be
performed, use an alternative test
procedure specified by the manufacturer.

To test the function of the zero setting,
apply a pressure of + 0.8 kPa (+ 6 mmHg)
and subsequently - 0.8 kPa (- 6 mmHg) to
the pneumatic system and initiate a zero
'setting of the device. Ensure that all
displayed pressure values havea systematic
error of - 0.8 kPa (- 6 mmHg) and + 0.8
kPa (+ 6 mmHg), respectively.

Before beginning the test, allow the blood
pressure measuring system to reach
working temperature .

Set up the blood pressure measuring
system to be tested as follows:-
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replace the cuff with the 500 ml
vessel;

insert the calibrated reference
manometer into the pneumatic
system by means of aT-piece
connector;

insert the pressure/suction pump
into the pneumatic system by means
of a T-plece connector;

Insert the pressure generator into the
pneumatic system by means of a T­
piece connector.

Note: If convenient, one adjustable pump may
be used in place of the pressure/suction pump and
pressure generator to generate the pressures.

Proceed in the following way:-

(a) Initiate a zero setting as described by the
manufacturer. Set the blood pressure
measuring system to the service mode, if
available. Raisethe pressure to 13 kPa (100
mmHg) immediately afterwards and record
the displayed value.

(b) Generate a constant gauge pressure of
+ O.S kPa (+ 6 mmHg) in the pneumatic
system by using the pressure/suction pump
at the moment of zero setting. During this
period close the deflation valve of the device
under test or close the hose to It, e.g. by
pinching the hose tightly. Set the blood
pressure measuring system to the service
mode, If available. Raise the pressure to
13 kPa. (100 mmHg) Immediately
afterwards. The zero setting Is operating
correctly If the displayed value decreases
by 0.8 !cPa(6 mmHg) compared to the value
taken In (a).

(c) Repeat (b) with a constant gauge pressure
of - 0.8 kPa (- 6 mmHg) in the pneumatic
system. Set the blood pressure measuring
system to the service mode, if available.
Raise the pressure to 13 kPa.(100 mmHg)
immediately afterwards. The zero setting
is operating correctly if the displayed value
increases by 0.8 kPa (6 mmHg) compared
to the value taken in (a).

10. Test method for the drift of the cuff
pressureIndication

(1) General
This test applies for devices performing zero

setting only lrnmedlately afte~ switching on.

(2) Apparatus

· rigid vessel with a capacity of 500 ml :J:
5%;

· calibrated reference manometer with an
uncertainty less than 0.1 kPa (0.8 mmHg)i

· stopwatch;

· T-piece connectors;

· patient simulator as described In paragraph
. 5(1)(i) of thls Annexure.

(3) Procedure and e'laluatlon

Replace the cuff with the 500 ml vessel. Insert
the calibrated reference manometer and the patient
Simulator Into the pneumatic CircuIt by means of T­
piece connectors.

Before beginning the test, allow the blood
pressure measuring system to reach operating
temperature as described in the Instructions for use,

Test the stability of the cuff pressure indication
after the zero setting at a pressure value of 7 kPa
(50 mmHg) according to the procedure specified In
paragraph 2 of this Annexure.

Under the same environmental conditions
determine the time (tl) until the change of the cuff
pressure Indication exceeds 0.1 kPa (1 mmHg).
Switch off the device and switch on afterwards.
Perform one blood pressure measurement and walt
until the device has switched off automatically.
Determine the time (~) between switching on and
automatically switching off. The time (9 shall be
less than or equal to the time (t.).

11. Testmethod for the stability of the blood
pressure determination. (influence of
temperature and humidity)

(1) Apparatus

(I) patient simulator as described In
paragraph 5(1)(1) of this Annexure.

(II) climatic chamber, capable of adjustment
to an accuracy of 1°C for the
temperature and 5% for the relative
humidity.

(2) Procedure

Carry out the testing of the signal processing·
by means of the patient simulator. For each of the

___. _L -----

In
diaC

ode



6\2 THE GAZETTE OF. rNOIA : EXTRAORDINARY [PART II-SEC. 3(i)]

following combinations of temperature and humidity,
place the blood pressure measuring system for at
least 3 h in the climatic chamber to allow the system
to reach steady conditions:

(i) io-c ambient temperature, 85% relative
humidity (non-condensmq) ~

(ii) 200e ambient temperature, 85% relative
humidity (non-condensinq):

(iii) 400e ambient temperature, 85% 'relative
humidity (non-condensing).

For each combination of temperature and
humidity, take 20 consecutive readings of the blood
pressure measuring system under test.

Place the blood pressure measuring system in
the climatic chamber for at least 3 hours. At each
combination of temperature and humidity switch on
the blood pressuremeasuring system before starting
the test. Wait until the warm up time (described in
the tnstrucnons'for use) has elapsed, carry out the
measurement (20 consecutive readings) and switch
off the blood pressure measuring system afterwards.

(3), Expression.of results
Determine.the mean value (systolic and diastolic

values separately) of the 20 consecutive readings
taken at each combination of temperature and
humidity.

Note: Because the testing of the influence of
temperature and humIdity for the signal processing
canriot be separated from the temperature/humidity
effect on the pressure transducer and the deviations
originating from the simulator, both contributions
should be taken into account for the evaluation of
the test.
12. Test methods for the stability of cuff
pressure Indication following prolonged usage

(1) Procedure
Carry out the test according to the procedure

specified in paragraph 2 of this Annexure prior to
prolonged usage.

Perform 10,000 Simulated measurement cycles
with the complete blood pressure measure-ment
system at which at least the following cuff pressure
values shall be reached:

. adult mode: 20 kPa (150 mmHg);

. neonatal/Infant mode: 10 kPa(75 mmHg).
Note J: For devices which measure with the

auscultatory and oscillometric method this test should
be carried out for both modes.

Note 2: For devices which measure In both
modes (adult and neonatal/infant) the test should
be carried out In both modes.

(2) Expression of results
Express the result as the difference between

the cuff pressure Indication before and after 10,000
simulated blood pressure measurement cyclesat the
same test pressure and under the same
environmental conditions.
J3. Test methods for the effect of external
VOltageslind abnormal connections to thtl
signa/Input/output ports

(1) Apparatus
• rigid vessel with a capacity of 500 ml

:f: 5%; .
calibrated reference manometer with an
uncertainty less than 0.1 kPa (0.8 mmHg);

· T·plece connectors;
• pressure generator, e.g. ball pump (hand
pump) with deflation valve.

(2) Procedure
Replacethe cuff with the 500 ml vessel, Insert

the calibrated reference manometer into the
pneumatic system by means of a T~pieceand proceed
as follows:-

(i) Raise the pressure to 13 kPa (100 mmHg)
and record the displayed value.

(ii) Repeat (i) whilst short circuiting all contacts
of the signal input/output ports belonging
to the non-tnvestve blood pressure
measuring system.

(III) Repeat (i) whilst applying the maximum
voltage specified by the manufacturer to
each contact belonging to the non-invaslve
blood pressure measuring system.

(3) Evaluation
Compare the indicated value under (i) with the

indicated values under (Ii) and (III).
14. Test method for the cuff pressure deflation
following an aborted measurement

(1) Apparatus
<I) calibrated reference manometer with

an uncertainty less than 0.1 kPa (0.8
mmHg);

(II) T~piececonnectors.
(2) Procedure and evaluation

. Insert the calibrated reference manometer into
the pneumatic system by means of a T~piece.

Start a blood pressure measurement. Abort the
measurement during inflation. Start an-other
measurement and abort it during the pressure
reduction. If interval measurements are possible
repeat the test in this mode.

Check by visual inspection whether the rapid
exhaust is activated.
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PART VIII
TAXIMETERS

J. Terminology
(a) 'Taximeter'-Ameasuririg instrument which

totalizes continuously and indicates at any moment
of the journey the charges payable by the passenger
of a public vehicle as function of the distance travelled
and, below a certain speed, of the length of time
occupied, independent of supplementary charges,
according to the authorised tariffs.

(b) BasicdlstBncetariff-The tariff for distance
corresponding to all the Intervals except the initial
Interval. '

(c) Basic time tariff-The tariff for time
correspondingtoall the IntervalsexCeptthe initial Interval.

(d) Cleared-A taximeter is cleared when no
indication of fare Is shown and when all parts are in
the positions In which they are designed to be, when
the vehicle on which the taximeter is Installed Is not
engaged by a passenger.

(e) ReadIngmce-The side of a taximeter upon
which the indications of interest to the passenger
are indicated.

(f) Fare-That portion of the charge for the
hire of a vehicle that Is automatically calculated by a
taximeter through the operation of the distance or
time mechanism.

(g) Flag-A device by which the operating
conditions of a taximeter is controlled.

(h) Initial dlsl:4nce or time Interval-The intervaI
corresponding to the Initial money drop. .

(i) Moneydro~n increment of fare Indication.
(j) Initial money drop-The Initial charges

appearing on the reading face of the taximeter at
the time when It Is hired by passenger.

(k) Distanceof time Intervals-The intervals
corresponding to money drops following the initial
money drop.

(I) Constant'k'ofthe taxlineter-The constant
'k' of a taximeter Isa characteristic quantity showing
the type and number of signals which the instrument
must receive In order to indicate correctly a covered
distance of 1 krn,

This constant 'k' Is expressed-
(i) in 'revolutions per indicatecfkllometre' (rev/

km) If the Information relating to the
distance covered by the vehicleIsIntroduced
into the taximeter In the form of a number
of revolutions of its main shaft (drive shaft
at entry point to the instrument).

(ll) in 'impulse per indicated kilometre' (imp/
km) if this Information is introduced in
the form of electrical ~ignals.

According to the construction of the instrument
the constant 'k' may be fixed or may be adjustable
by fixed amounts. '

(m) Characteristiccoefficient'w'of the vehicle­
The characteristic coefficient 'w' of a vehicle Is a
quantity Indicating the type and number of signals
intended to drive the taximeter which appear at the
component provided for this purpose, for a distance
travelled of 1 km.

This coeffiCient 'w' is expressed-
(I) in 'revolutions per kilometre travelled'

(rev/km.); or
(II) In 'impulse per kilometre travelled' (lmpJ

km),
depending on whether the Information relating to
the distance travelled by the vehicle appears in the
form of a number of revolutions of the component
driving the taximeter or in the form of electrical
signals.

This coeffident varies as a function of several
factors, principally the wearand pressure of the tyres,
the load carried by the vehicle, the conditions under
which the vehicle makes a journey. It shall be
measured under the standard test conditions for the
vehicle.

(n) Adapting aevice-t« special device which
allows the values of'k' and 'w' to be adjusted in such
a way that maximum permissible error laid down In
paragraph S(c) shall not· be exceeded.

2. General
(a) The following units of measurements shall

be used for taxlmeters:-
(i) the metre or kilometre, for distance
(II) the second, minute or hour for tlme.

(b) The fare for the journey shall be expressed
In the legal monetary units.

.3. TechnIcal characteristics
(A) General constructional features

(a) The taximeter shall be robust and well­
constructed. The functional parts of the
taximeter shall be made of materials
which guarantee adequate strength 21nd
stability.

(b) The casing of the taximeter and that of
the adapting device as well as the covers
of the transmission devices shall be so
made that the essential parts of the
mechanism are out of reach from outside
and are protected against dust and
humidity.

--------,-- - --_..-L _
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Access.to devices for.adjustment shall be
made Impossible without dam~ge to the
sealing arrangements.

(c) In the case of electronlc'taximeters, the
electronic devices which calculate the
charge p~yable .shalt .operate -wIthout
failurei:and.at any time'it shallbe possible
to check their correct operation.

This m~y' be. achieved :by means of a
special .contrcl 'programme which is
automatic/or manually.actlvated.
Any fault -Identlfled 'by .thls control
programme .shallbe ,clearly 'Indicated.

(6) Measunngdevlce-Calculatingdevice
(a) Except when -the taximeter Is being

cleared, Indications offare shall be clearly
visible:atrall times.

(b) The taxlmeter:shall be so designed that it
calculates and indicates the fare for the
journey sOlely on the basls of:

(i) the distance travelled when the
vehiclemoves at a speedhigher than
the changeover speed; or

(il) the period of time when the vehicle
moves at a speed less than the
changeover speed.

The changeover speed Is attained
by dividing the time tariff by the
distance tariff and may vary
according to the variation In these
tariffs.

Cc) The distance drive shall be made through
the medium of the wheels, and the reverse
motion shall not cause a reduction in the
fare or distance shown.

(d) The time drive shall be obtained by a
mechanical or electronic movement of the
clock work, which can be activated only
by operating the mechanism of the
taximeter.

(e) If the working of the clockwork
mechanism Is operated by manual
winding, It shall work for at least 8 hours
without rewinding or for at least two hours
if rewinding Is necessary at each manual
operation before it is set in operatlon,

The electronic clockwork, shall be capable
of functioning at any time.

(f) During the distance drive, the first
increment of fare indication (money drop)
shall occur after travelling the Initial

" r'" 1·_""•.~ "'T~,.~ :1"1'"' ~- r """"'..,..,.rt

distance. The subsequent money drops
shall correspond to equal distance
between each of them.

(9) During the time drive, the first increment
of fare Indication (money drop) shall occur
after the initial time interval. The
subsequent money drops shall correspond
to equal time intervals between each of
them.

(h) Without change of drive, the ratio
between the Initial distance and the
subsequent distances shall be the same
as the ratio between the initial time and
subsequent time Intervals.

(i) An adapting device, situated Inside or
outside the Instrument case, shall allow
the adaptation of the taximeter constant
to the characteristic coefficient of the'
vehicle on which It Is mounted, with an
accuracy such that the maximum
permissible errors laid down in paragraph
S(c) shall not be exceeded.

0) The taximeter shall be so designed as to
facilitate necessary adjustment of the
calculating device for making it conform
to the changes In the tariff.

(k) If the number of tariffs provided on the
Instrument is greater than the number of
tariffs in force, the taximeter shall, In the
superfluous posttlens. calculate and
Indicate a fare based on one of the
authorised tariffs.

(C) Control mechanIsm
(a) The mechanism of the taximeter shall be

capable of being set In motion after having
been engaged by a single control
mechanism.
For the electronic taximeter this
mechanism may consist of various push
buttons and switches for special
operations.
The mechanism of the taximeter shall be
capable of being set in motion in one of
the positions indicated In clauses (b), (c)
and (d).

(b) FREEposition (for hire)
In this position-
(I) there shall be no indication of the

fare to be paid or, this indication shall
be equal to zero or to a value of the
.initial money drop but in the latter
case, the indication shall be covered

. by a shutter;
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(II) the distance drive and the tIme drive
shall not operate the device which
Indicates the tare to be paid;

(iii) the totalizer Indicating the total.
distance travelled shall remain
turned off;

(iv) the window through which possible
extras are seen shall be blank: or
Indicate "Zero".

(c) "WORKING" position (hired)-In this
position, the time and distance drIVesand
the extras Indicator, if any, shall be
engaged.

(d) "TO PAY"position-In this position, which
shows the final total fare due from the
passenger for the journey excluding any
extras, the time drive shall be
disconnected and the distance drive shall
remain connected to the authorised tariff.
In case of electronic taximeters it is
permitted, by operating a special button
in the TO PAYposition, to add any possible
extras to the (are, and to indicate on the
indicator, the total fare payable by the
passenger. When this button Is released
the two amounts shall be indicated
separately.

ee) The control mechanism, shall be so
designed that starting from FREEposition,
the taximeter can be set successively in
WORKING position and TO PAYposition.

(f) The operation of the control mechanism
is subject to the following restrlctlons:-

(i) Starting from the WORKING position, it
shall not be possible to put the taximeter
back in the "FREE" position without going
through the "TO PAY"position.

(Ii) Starting from the TO PAYposition, It shall
not be possible to put the taxlrneter in
the WORKING posttlon without going
through the FREEposition.

(D) Indicatingdevice
(a) The "reading face" of the taximeter shall

be so designed that the Indications of
interest to the passenger can be easily
read by him. .

(b) The fare to be paid, excluding possible
extras, shall be ascertained from the fare
indicator by simple reading of an Indication
in aligned figures having a minimum
height of 10 mm. .
When electronic indicating elements are
used it shall be possible to check the
operation of the indication.

(c) As soon as the instrument is put into
operation from the FREE position by
operating the control mechanism, the
shutter, If any, covering the indication of
fare to be paid, shall retract and a fixed
amount corresponding to the initial money
drop shall appear. .

The fare indicator shall thereafter advance
by successive steps of a constant

. monetary value, as soon as the amount
of the initial money drop has been used
up.

(d)· The taximeter shall be provided with a
device indicating at any moment on the
reading face the engaged working
position.

(e) The taximeter shall have a means for
illuminating the readings appearing on the
reading face and It shall be possible to
replace the light bulbs without opening
the sealed parts of the meter.
In the case of self-luminous indications
no additional illumination is required If
readability of the indications of interest
to the passenger Is ensured.

(E) OpUonaladdinonaldevlces
The taximeter may in addition be provided with
supplementary devices, such as-

(a) an Indicator of extras Independent of the
fare indicator mentioned in clause 3(O)(b)
and automatically returning to zero In the
FREEposition. In the TO PAYposition It Is
permitted to add the extras to the tare by
operating a push button;

(b) totalizers which give, In aligned figures
having a minimum height of 4 mm,
Indications of-
(I) the total distance travelled by the

vehicle;
(II) the total distance travelled on hire;
(III) the total number of "engagement";
(lv) the total number of money drop.
The totalizers may be also non-erasable
electronic memories which can be recalled
and indicated in the FREEposition of the
taxImeter. The data In the memory shall
be protected for at least 72 hours after 8
power supply fallurei

(c) a device detecting the presence of a
~. .passenger (pressure sensor):

~-- ------_- --- ----- .j_~-~-.-- ---------------
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4. Inscription
(a) Every taximeter shall bear the following

indicatlons:- .
(i) name and address of the

manufacturer or his trade mark.
(ii) the constant 'k' in rev/km, or Imp/km.

(b) Every taximeter shall have places to
permit:
Affixatl~n of marks of initial and periodical
verifications.

(c) In the vicinity of the windows of all
indicating devices the meanings of the
valuesshown shall be given clearly, legibly
and unambiguously.

(d) The name or the symbol of the monetary
unit shall be alongside the fare Indication
for the Journeyand the indication of extras
to be.pald.

5. MaxImum permissible errors
(a) During drive by distance the maximum

dispersion of the indications shall not
, exceed:

,.. (i) for the Initial distance, 2 per cent of
the true value. However, for initial
distances lessthan 1000metres, the
dispersion may be up to 20 metres;

(ii) for distances succeeding the Initial
distance 2 per cent of the true value.

(b) During drive by time the maximum
dispersion of the Indications shall not
exceed-
(i) for the initial time : 3 per cent of

the true value however, for Initial
times lessthan 10minutes, this error
may be up to 20. seconds,

(iI) for times succeeding the Initial time:
3 per cent of the true value.

(c) The adaptlon shall be carried out under
the standard test conditions such that the
constant 'K' of the taximeter differs by less
than 1 per cent from the characteristic
number 'w' of the vehicle on which it is
mounted.

6. Protection and guarantee seals
(a) The under mentioned part of the

taximeter shall be so constructed that they
can be sealed with .Iead or by marks of
protection and guarantee:
(i) the case enclosing the Internal

mechanism of the taximeter;

(II) the case of adjusting device (if this
device is outside the case of the
taximeter);

. (iii) the covers of electrical or mechanical
devices forming' the connection
between the entrance of the
taximeter and the corresponding
part provided on the vehicle for
alignment with the instrument,
including the detachable parts of the
adjusting device.

(b) A plate of approved sizeand pattern shall
be attached to the taximeter gear box or
to the taximeter Itself In such a manner
that it cannot be removed without either.
removing the seals affixed by the testing

. authority or opening the taximeter or
taximeter gear box. The plate shall show
In raised or sunken words and figures, the
type of cab on which the taximeter Is to
be used.
These seals shall be such that all access
to protected components particularly the
components of adjustment is impossible
without damaging the seal.

7. standard test condItions for the vehlde
(a) The load carried by the vehicle

corresponds to the weight of four adult
persons including the driver.

(b) The tyres are inflated to the pressure
presaibed by the vehicle manufacturer
and are in good condition (e.g.,
conforming to the road safety rules).:

. (c) The vehicle is movlnq, under its own
power, on level ground in a straight line, _
at a speed less than 40 km/h,

8. Test methods
To determine compliance with distance

tolerances a distance test of the taximeter shall be
conducted utilizing anyone of the following test
methods:-

(a) Road test method-/4. road test consists
of driving the vehicles over a precisely
measured road course.

(b) Fifth wheel test method-This test
consists of di'lvlng the vehicle over any
reasonable road course and determining
the distance actually travelled through the
use of a mechanism known as "fifth
wheel" that is attached to the vehide and
that independently measures and
Indicates the distance.

-------
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(c) Simulated road test method"':""'Thlstest
consists of determining the dIstance
travelled by computation from rolling
circumference and wheel turn data.

9. Test procedure
(a) The distance test of a taximeter, whether

(a), (b) or (c) shall include at least
duplicate runs of sufficient length to cover
at least the third money drop or one km.,
whichever Is greater, and shall be at a
speed approximating the average speed
travelled by the vehicle in normal service.

(b) If the taximeter is equipped with a
mechanism through which charges are
made for time intervals, a test shall be
conducted to determine whether there is
interference between the time and
distance mechanism, During this test, the
vehicle Is operated at a speed of 3 or 4
km./h faster than changeover speed.

PART IX
COMPRESSED GASEOUS FUEL (CNG)
MEASURING SYSTEMS FOR VEHICLES

HEADING-A
1.Scope

(1) These specifications lay down the
metrological and technical requirements applicable
to compressed gaseous fuel measuring systems for
vehicles. It also specifies the requirements for the
approval of constituents elements of the measuring
systems (meter, etc.). Measuring systems for liquid
petroleum gas are not in the scope of this
specification as the fluid is at liquid state.

(2) In general, the measuring systems that are
covered by this specification are intended for the
refuelling of roadside motor vehicles, small boats,
aircraft and for trains. 1

In principle, these specifications apply to all
measuring systems fitted with a meter as defined in
paragraph 1, sub-paragraph (1) (continuous
measurement), whatever be the measuring principle
of the meters or their application.
TERMINOLOGY
1. Measuring system and its conStituents
(1) Meter

An instrument intended to measure
continuously, memorizes and display the quantity of
gas passing through the measurement transducer
at metering conditions.

Note: A meter Includes at least a transducer, a
calculator (including adjustment or correctiondevices,
if present) and an Indicating device.

(2) Measurement transducer
A part of the meter Which transforms the flow

of the gas to bemeasured Into signals which are
passed to the calculator, It may be autonomous or
use an external power source.

Note: Forthe purposes of these specifications,
the measurement transducer Includes the flow or
quantity sensor.
(3) Calculator

A part of the meter that receives the output
signals from the trensoucerts) and, poSSibly,from
associated measuring instruments, transforms them
and, If appropriate, stores In memory the results until
they are used. In addition, the calculator may be
capableof communicating both wayswith peripheral
equipment. '
(4) IndicatIng device

A part of the meter, which displayscontinuously
the measurement results.

Note: A printing device which provides an
indication at the end of the measurement is not an
indicating device.
(5) Ancillary device

A device intended to perform a particular
function, directly involved In elaborating, transmitting
or-'displaylng measurement results.

Main ancillary devices are:­
(a) zero setting devices,
(b) repeating indicating device,
(c) printing device,
(d) memory device,
(e) price indicating device,
(f) totalizing indicating device, pre-setting

device, and
(g) self-service device.

(6) AddItIonal device
A part or a device, other than an anclllarv

device, required to ensure correct measurement or
intended to facilitate the measuring operations, or
which could In any way affect the measurement.

Main additional devices are:­
(8) filter,
(b) device used for the transfer point,
(c) anti-swirl device,
(d) branches or bypasses,
(e) valves, and
(f) hoses.
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(1) Measuring system
A system which comprises the meter Itselfoand

all the ancillary.devlces.and addltionaldevlces.
(8)Compressedgaseous fuel measurll?g systems for
vehides

Ameasuri~g system intended for the,refuelling
of motor vehicles with compressed gaseous fuel.
(9) Pre-setting device .

A device which permits -the selection of the
quantity to be measured 'and .whlch 'automatically
stops the flow :of .the gas at the end of the
measurement of:the selected·q~antlty.

Note: The-pre-set quantity may be the mass
or the related prlce.to pay.
(10) Adjustment device

A device Incorporated lin the meter, that only
allows shifting of the .error Curve generally parallel
to itself, with a \vlew to ·bringing errors within the
maximum permissible errors.
(11) Associated measuring instruments

Instruments connected to the calculator or the
correction device, for measuring certain quantities
which are characteristics of the gas, with a view to
making corrections.
(12) Cotredion device

A device connected to or incorporated in the
meter for automatically correcting the mass, by taking
into account the flow rate or the characteristics of
the gas to be measured (viscosity, temperature,
pressure) and the pre-established calibration curves
or both.
(13) Transferpoint

A point at ythich the gas is defined as being
delivered.
2. Selfservlce measuring systems
(1) Self-service arrangement

An arrangement that allows the customer to
use a measuring system for the purpose of obtaining
gas for his own purchase.
(2) Self-service device

A specific device that is part of a self-service
arrangement and which' allows one or more
measuring systems to perform in this self-service
arrangement.

Note: The self-service device Includes all the
elements and constituents that are mandatory so
that a measuring system performs In a self-service
arrangement.

The arrangement is made of a self-service
·devlce and connected measuring systems.
(3)Attended service mode

An operating mode of a self-service
arrangement in which the supplier is present and
controls the authorization for the delivery.
(4) Unattended service mode

An operating mode of a self-service
arrangement In which the self-service arrangement
controls the authorization for a delivery, based on
an action of the customer.

Note: In unattended service mode, the end of
the measurement operation is the end of the
registration (printing and/or memorizing) of
information concerning the measurement operation.
(5) Pre-payment

A type of payment in attended or unattended
service mode requiring payment for a quantity of
gas before the delivery commences.
(6) Attended post-payment (or post-payment)

A type of payment in attended service mode
requiring payment for the delivery but before the.
customer leaves the site of the delivery.
(7) Unattended post-payment (or delayed payment)

A type of payment in unattended service mode
in which payment for the delivered quantity Is
required after the delivery, but in which the
transaction Is not settled when the customer leaves
the site, following an implicit agreement with the
supplier.
(8) Authorization of a measuring system

An operation that brings the measuring system
into a condition suitable for the commencement of
the delivery.
3. Metrological characteristics
(1) Primary Indication

An Indication (displayed, printed or memorized)
which Is subject to legal metrology control.

Note: Indications other than primary
indications are commonly referred to as secondary
Indications.
(2) Absolute error of measurement

The result of a measurement minus the
(conventional) true value of the measurand.
(3) Relative error

The absolute error of measurement divided by
the (conventional) true value of the measurand.
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(4) Maximum permissible errors
The extreme values permitted by the

specification for an error.
(5) Minimum measured quantity of a measuring
system

The smallest mass of gas for which the
measurement Is metrologically acceptable for that
system.

Note: In measuring systems intended to
deliver, this smallest mass is also referred to as the
minimum delivery.
(6) Minimum specified mass deviation

The absolute value of the maximum permissible
error for the minimum measured quantity of a
measuring system.
(7)Minimum specified price deviation

The price to pay corresponding to the minimum
specified mass deviation.
(8) Repeatability error

For the purposes of this specification, the
difference between the largest and the smallest
results of successive measurements of the same
quantity carried out under the same conditions.
(9) Intrinsic error

The error of a measuring system determined
under reference condltlons.
(10) Initial intrinsic error

The lntrtnslc error of a measuring system as
determined prior to all performance tests.
(11) Fault

The difference between the error of Indication
and the (initial) intrinsic error of a measuring system.
(12) SignifICantfault

Forthe mass, a fault meansmagnitude of which
is greater than the larger of these two values i--

(ii) one-tenth of the magnitude of the·
maximum permissible error for the
measuring system and for the measured
mass,

(iii) the minimum specified mass deviation.
For the price to pay, the price corresponding to

the significant fault for the mass. .
Note: No fault is allowed for the unit price.
The following are not considered to be

significant faults :-
(v) faults arising from simultaneous and

mutually Independent causes In the
measuring instrument Itself or In its

. checking facilities;

(vi) transltorv faults being momentary
variations In the Indlcatfon, which cannot
be interpreted, memorized or transmitted
as a measurement result.

(13) Durability
The capability of the measuring system to keep

its performance characteristics over a period of use,
for electron Ic purposes.
4. Testsand test conditions
(1) Influence quantity

A quantity which is not the subject of the
measurement but which Influences the value of the
measurai"ldor the indication of the measuring system.
(2) Influence factor

An influence quantity having a value within the
rated operating conditions of the measuring system,
as specified in these specifications.
(3) Disturbance

An Influence quantity having a value outside
the specified rated operating cond ltions of the
measuring system.

Note: An influence quantity isa disturbance If
for that influence quantity the rated operating
conditions are not spedfied.
(4)Rated operating conditions

Conditions of use, giving the range of values of
influence quantities for which the metrological
characteristics are intended to be within the
maximum permissible errors.
(5)Reference conditions

A set of Specified values of influence factors
fixed to ensure valid inter comparison of results of
measurements.
(6) Performance test

A test Intended to verify whether the measurIng
system under test (EUT) is capable of accomplishing
its intended functions.
(7) Endurance test

A test Intended to verify whether the meter or
the measuring system is able to maintain ·Its
performance characteristics over a period of use.
(8}&1nk

A test reservoir or a set of test reservoirs
manifolded together which forms part of a multi­
segment gas storage system. The segments operate
at different pressure levels from one another in
refuelling systems fitted with or using a sequential
control device.

Note: Testing by using banks generate
transient flow rates.

--_--------- -------.--~-_ - _- -._-----------
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(9) Sequential control device
A device whlch,allows'switching from a bank to

anotherone.ThISdatIcemay.be induded.ln'ameasuring
system01may be part:of the refuelling:statlon.
5. Electron/cor electrical eqli/pment
(1) Electronic device

A device employing electronic-sub-assemblles
and performing;a:speCific,function.

Note: electronic .devkes, .as defined above,
may be completerrneesurtna .systems .or ,part of
measuring systems.
(2) Electronic sub"ilssemb/y

A part of .an electronic device, employing
electronic components and having a ,recognizable
function of its own.
(3) Electronic component

The smallestptwslcal entity which useselectron
or hole conduction ,In seml-conductors, gases, or in
a vacuum.
(4) Checking facility

A facility Which:Is Incorporated In a measuring
system and Which enabtes Significant faults to be
detected and acted upon.

Note: The checking of a transmission device
alms at verifying that all the information which is
transmitted is fully received by the receiving
equipment.
(5) Automatic checking fadlity

A checking facility operating without the
intervention of an operator.
(6) Permanent automatic checking facility (type P)

Anautomatic checking facility operatlng during
the entire measurement operation.
(7) Intermittent automatic checking facility (tupe I)
An automatic checkingfacility operating at leastonce,
either at the beginning or at the end of each
measurement operation.
(8) Power supply device

A device which provides the electronic devices
with the required electrical energy, using one or
several sources of a.c. or d.c.
HEADING-B
1. General requirements
(1) COnstituentsof a measuring system

A meter Itself is not a measuring system. A
measuring system Includes at least­

(a) a meter,
(b) a transfer point,
(c) a gascircuit with particular characteristics

which must be taken into account.

The measuring system may be provided with
other ancillary and additional devices [paragraph 2
sub-paraqraph (2)].

. If several meters Intended for separate
measuring operations have common elements
calculator filter, etc.) each meter Is considered to
form, with the common elements, a measuring
system.
A measuring system shall Include only one meter.
(2)Ancillary and additional devices

(I) Ancillary devices may be a part of the
calculator or of the meter, or may be
peripheral equipment, connectedthrough
an Interface to the calculator. These
devicesshall bear a legendwhich isdearly
visible to the user to indicate that they
are not controlled when they display a
measurement result visible to the user.
Such a legend shall be present on each
print-out likely to be made available to
the customer.

(II) By definition, additional devices likely to
be Installed in a measuring system shall
not corrupt the metrological behaviour of
the measuring apparatus.

(3) Field of operation
(I) The field of operation of a measuring

system is determined by the following
characteristics :-

minimum measured quantity,
measuring range limited by the

Cminimum flow rate, Qmin and the
maximum flow rate, Qmax,
maximum pressure of the g8S,
Pmax,
minimum pressureof the gas, Pmln,
if appropriate, nature and
characteristics of the gases to be
measured,
maximum temperature of the gas,
Tmax,
minimum temperature of the gas,
Tmin,
environment class
The environmental class may be
different according to devicesof the
measuring system, provided each
device is used according to its own
environmental class. In particular
this is applicable to some parts of a
self-service device which can be
usedat different temperatures than
the rest of the measuring system.
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(Ii) The minimum measured quantity of
a measuring system shall have the
form 1 x lOn, 2 x 10n or 5 x lOn
authorised units of mass, where n
Is a positive or negative whole
number, or zero.
The minimum measured quantity
shall satiSfy the conditions of useof
the measuring system. Except in.
exceptional cases, the measuring
system shall not be used for
measuring quantities, lessthan this
minimum measured quantity.
Measuring systems having a maxi­
mumflow ratenotgreaterthan 30kgj
min shall havea minimummeasured
quantity not exceeding2 kg.
MeasurIng systems having a
maximum flow rate larger than or
equal to 30 kg/min but not greater
than 100 kg/min shall have a
mInimum measured quantity not
exceeding 5 kg.

(iii) The measuring range shall satisfy
the conditions of use of the
measuring system; the latter shall
be designed so that the flow rate is
between the minimum flow rate and
the maximum flow rate, except at
the beginning and at the end of the
measurement or during inter­
ruptions.
In normal conditions of use, the
measuring system shall not be
capable 'of delivering quantities at
flow rates smaller than the minimum
flow rate. The measuring range of a
measuringsystemshallbe within the
measuring range of each of its
elements.
The ratio between the maximum
flow rate and the minimum flow rate
shall be at least fifteen.

(iv) A measuringsystemshallexdusively
be used for measuring gas having
characteristics within Its field of
operation, as specified In the model
approval certificate. The field of
operation of a measuring system
shall be within the fl~lds of
measurement of each of its
constituent elements, in particular
the meter.

(4) Indications
(i) Measuringsystemsshall be provided with

an indicating device giving the mass of
gas measured. If th~system is fitted with
a price indicating device, then-
l(4)(I)(a) indications of unit price and
price to be paid are related only to mass.
1(4)(i)(b) these indications are displayed
only when displaying the mass.

(II) Massshall only be indicated in kilogram.
The symbol or the name of the unit shall
appear in the immediate vicinity of the
Indication. .

(III) A measuring system may have several
devices indicating the samequantity. Each
shall meet the requirements of this
specificationif subject to control.The scale
Intervals of the various indications shall
be the same.

(Iv) Forany measured quantity relating to the
same measurement, the indications
provided by various devices shall not
deviate one from another.

(v) The use of the same indicating device for
the indications of several measuring
systems (which then have a common
Indicating device) is authorized provided
that it is impossibleto useany two of these
measuring systems Simultaneously, and
that the measuring system providing the
Indication is clearly identified.

(vi) The scale interval shall be in the form 1 x
lOn, 2 x 10n or 5)( 10nauthorized units
of mass, where n is a positive or negative
whole number, or zero.
The scale interval shall be equal to or
smaller than half the minimum spedfled
mass deviation.
However non-significant scale intervals
should be avoided. Thus does not apply
to price indications.

(vII) When relevant, the provisions relating to
mass indications apply also to price
Indications by analogy, and to secondary
Indications of other quantities as well.

(5) Suitability of additional devIces
(i) Measuring systems shall incorporate a

transfer point. This transfer point Is
located down stream of the meter.

(II) Nomeans shall be provided by which any
measured gas .can be diverted down
stream of the meter during the filling
operation.

(III) "TWoor more delivery transfer points may
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be permanently installed and operated
simultaneously or alternately provided so
that any diversion of gas to other than
the Intended receiving receptacle(s)
cannot be readily accomplished or is
readilyapparent. Suchmeans Include, for
example, physical barriers, visible valves
or Indications that make It clear which
transfer polnts are in operation, and
explanatory signs, if necessary.

(Iv) Whenonly one·transfer point can be used
during a.delivery, and after the transfer.
point hasbeen replaced, the next delivery
shaJi be Inhibited until the indicating
device·has been reset to zero.
When two or more transfer points can be
used simultaneously or alternately, and
after.the utilized transfer points havebeen
replaced, the next delivery shall be,
inhibited runtll the indicating device has
been reset-to zero. Moreover, by design,
the 'provisions of paragraph 2 sub­
paragraph (5)clause (iii) shall be fulfilled.

(v) :The system shall be designed In order to
ensure that the measured quantity is
delivered. In particular if the hose down
stream of -the meter is likely to be de­
pressurizedbetween two deliVeries,thisshall
lead for Instanceto systematiccorrection or
re-pressurizlngbeforecounting.
Whatever is the operating principle, in
particularwhat constitutes the hoseor the
transfer point, in the worst measuring
conditions, the mass which Is measured
but not delivered shall be smaller than or
equal to half the minimum specified mass
deviation.
Note:The purpose of this provision is not
to allow a systematic deviation. This shall
be verified by design examination, tests
or calculation.

(vi) If there Isa risk that the supply conditions
can overload Qmax of the meter, a flow
limiting device shall be provided. It shall
be possible to seal it.

(vii) A pressure gauge shall be permanently
installedon the measuringsystem Inorder
to checkPmax and Pmin'

2. Metrological requirements for measuring
systemsandmeters
(1) Maximum permissible errors end other
metrologicalcharacteristics

(i) Without prejudice to paragraph 2 sub­
paragraph (1) clause (iii) the maximum

permissible relative errors on mass
indications, positive or negative, at model
approval are,
- ± 1% of the measured quantity for the
meter alone, and
- ± 1.5% of the measured quantity for
the complete measuring system.

(iI) The maximum permissible relative errors
on mass indications, positive or negative,. .
at initial verification or subsequent
verifications and when these verifications
are performed under rated operating
conditions on-site of use, are ± 2% of
the measured quantity for the complete
measuring system.

(iii) The maximum permissible errors
applicable to the minimum measured
quantity are twice the corresponding
values stated in paragraph 2, sub­
paragraph (1), clause (i).
So the minimum specified massdeviation
(Emin) for the measuring system is given
by the formula:
Emin= 3 x Mmin/l00
Where Mmin is the minimum measured
quantity having the form specified In
paragraph 1, sub-paragraph (3), clause
(II).
NDte: The minimum specified mass
deviation is an absolute maximum
permiSSibleerror.

(Iv) Whatever the,measured quantity may be,
the magnitude of the maximum
permissible error (expressed as an
absolute error) for the complete system
Is never less than the minimum specified
mass deviation.

(v) For any quantity equal to or greater than
1000scaleintervals, the repeatabilityerror
of the meter shall not be greater than ±
0.6%.

(vi) Within their field of operation, metersshall
present a magnitude of the difference
between the initial intrinsic error and the
error after the endurance test equal to or
less than ± 1%.
The requirement on repeatability applies
after the endurance test.

(2) Conditionsfor applying maximumpermissible
errors

(I) Maximum permissible errors apply for all
gas, all temperatures and all pressuresof
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the gas, and all flow rates for which the
system or the meter is intended to be
approved.
A measuring system or a meter shall be
capable of fulfilling all requirements
without adjustment or modification during
the relevant evaluation procedure.

(ii) When stated in the model approval
certificate, a verification of a measuring
system or of a meter intended to measure
gas may be carried out with air (or with
another fluid). In this case and if
necessary, the pattern approval certificate
provides a smaller range or a shift for
maximum permissible errors, so that
maximum permissible errors are fulfilled
fo!, gas.

3. Requlremenu for meters and ancillary
devicesof ameasuringsystem

The meter and ancillary devicesof a measuring
system shall meet the following requirements,
whether or not they are subject to a separate model
approval:-
(1) Meter

(i) Field of operation
The field of operation of a meter is
determined at least by the following
characteristlcs:-
minimum measured quantity,
measuring range limited by the minimum
flow rate, Qmin, and the maximum flow
rate, Qmax,
maximum pressure of the gas, Pmax,
if appropriate, nature and characteristics
of the gases to be measured,
maximum temperature of the gas, Tmax,
minimum temperature of the gas Tmin.
The temperature range shall be +100C to
+ 40°C.

(ii) Metrological requirements
See paragraph 2 under Heading-B.

(iii) ConnectIonsbetween the Row sensor and
the Indicating device .
The connections between the now sensor
and the Indicating device shall be reliable
and, for electronic devices, durable.

(iv) Adjustment device
Meters may be provided with an
adjustment device which permits
modification of the ratio between the

indicated mass and the actual massof gas
passing through the rnetet by a simple
command. .

When this adjustment devicemodifiesthis
ratio in a discontinuous manner, the
consecutive values of the ratio shall not
differ by more than 0.001.

Adjustment by means of a by passof the
meter is prohibited.

(v) Correction device .

Meters may be fitted with correction
devices; such devices are always
considered as an Integral part of the
meter. The whole of the requirements
which apply to themete~ in particular the
maximum permissible errors specified In
paragraph 3 sub-paragraph (1) clause(iii)
of Heading-B, are therefore applicable
to the corrected mass.
In normal operation, non-corrected mass
shall not be displayed.
The aim of a correction device is to reduce
the errors as dose to zero as possible.
Note:The use of this device for adjusting
the errors of a meter to valuesother than
8S close as practical to zero is forbidden,
even when these values are within the
maximum permissible errors.
The correction device shall not allow the
correction of a pre-estimated drift In
relation to times or mass, for example,

The accuracy of associated measuring
Instruments shall be good enough to
permit that the requirements on the meter
be met as spedfled In paragraph 2, sub­
paragraph (3) of Heading-B.

Associatedmeasuring Instrumentsshalt be
fitted with checking devkes, as specified
In paragraph 4, sub-paragraph (3) clause
(vi) of Heading-B.

(2) IndlCiltlng device

(I) Measuringsystemsshall be equippedwith
digital indicating devices.The decimalsign
shall appear distinctly.

(II) The continuous display of massduring the
period of measurement is mandatory.

(iii) The height for the figures of the indicating
device shall be equal to or greater tnen
10 millimetre.

I_..l-. __ ~ _
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(J)Zero setting device
(i) Measuringsystemsshall be equipped with

a device for resetting the mass indicating
device to zero,
(a) The zero setting device shall not

permit any alteration of the
measurement result shown by the
mass Indicating device (other than
by making the result disappear and
displaying zeros).

(b) Once the zeroing operation has
begun It shall be Impossible for the
mass Indicating device to show a
result different from that of the
measurement. which has just been
made, until the zeroing operation
has been completed.

The measuring system shall not be
capable of being reset to zero' during
measurement.

(ii) If the system also includes a price
..indicating device, this indicating device
shall be fitted with a zero resetting device.
The zero setting devices of the price
indicating device and of the mass
indicating device shall be designed In such
away that zeroing either indicating device
automatically involves zeroing the other.

(iii) If the measuring system Is fitted with a
printing device, any printing operation
shall not be possible in the course of a
measurement and further delivery shall
only be possible after a reset: to zero has
been performed. However, the printing
operation shall not change the quantity
indicated on the indicating device.

(iv) If the measuring system Is designed so
that registration of mass could occur
without any effective flow rate, a device
shall register this apparent flow rate and
compensate the measurement result for
it,

(4) Price indicating device
(i) A mass indicating device. may be

complemented with a price Indicating
devia!: Which displays both the unit price
and the price to be paid.
The·monetary unit usedor its symbol shall
appear it" the immediate vicinity of the
inditla1!lal!l,

(ii) Theselected unit price shall be displayed
by an :Indicating device before the start

of the measurement to unit price shall be
adjustable; changing the unit price may
be carried out either directly on the
measuring system or through peripheral
equipment.
The Indicated unit price at the start of a
measurement operation shall be valid for
the whole transaction. A new unit price
shall only be effective at the moment a
new measurement operation may start,
A time of at least five secondsshall elapse
between indicating a new unit price and
before the next measurement operation
can start, if the unit price is set from
peripheral equipment.

(Iii) Only rounded errors pertaining to the least
significant digit of the price to be paid are
authorized.

(5) Printing device

(I) The mass printed shall be expressed In
multiples or sub-multiples of kilogram for
the indication of mass.
The figures, the unit used or its symbol
and the decimal sign, if any, shall be
printed on the ticket by the device.

(Ii) The printing device may also print
Information identifying the measurement
such as: sequence number, date,
Identification of the measuring system,
type of gas, etc. If the printing device Is
connected to more than one measuring
system, it must print the identification of
the relevant system.

(III) If a printing device allows repetition of
the printing before a new delivery has
started, copies shall be clearly marked as
such, for example by printing "dupliCate".

(Iv) The printing device shall print, in addition
to the measured quantity, either the
corresponding price and the unit price.

(v) The printing devices are also subject to
the requirements In paragraph 4, sub·
paragraph (3), clause (v) of Heading-B.

(6) Memory device

(I) Measuring systems may be fitted with a
memory device to store measurement
results until their use or to keep a trace
of commercial transactions, providing
proof in case of a dispute. Devices used
to read stored information are considered
as included in the memory devices.
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(Ii) The medium on which data arestored
must have sufficient permanency to
ensure that the data are not corrupted
under normal storage conditions.There
shall be sufficient data memorystorage
for any particular application and for
roadsidemeasuringsystemsdatastorage
for at least one month correspondingto
normaluseshallbe available.

(iii) Whenthe storageis full, it Ispermittedto
delete memorized data when both the
followingconditionsare met:-
(a) data are deleted In the sameorder

asthe recordingorderandthe rules
established for the particular
applicationare respected,

. (b) deletionIscarriedout aftera special
manualoperation.

(lv) Memorization shall be such that it is
impossibleInnormaluseto modifystored
values.

(v) Memory devices shall be fitted with
checkingfacilitiesaccordingto paragraph
4, sub-paragraph (3), clause (v)' of
Heading-B. The aim of the checking
facility Is to ensure that stored data
correspondto the data providedby the
calculator and that restored data
correspondto storeddata.

(7) Pre-setting device

(i) The selected quantity Is pre-set by
operatinga digital devicewhich indicates
that quantity.The pre-set quantity shall
be indicated before the start of the
measurement.

(ii) WhereIt ispossibleto viewsimultaneously
the figures of the displaydevice of the
pre*setting.deviceand thoseof the mass
indicating device, the former shall be
clearlydistinguishablefrom the latter.

(iii) Indication of the selectedquantity may,
during measurement, either remain
unalteredor return progressivelyto zero.

(lv) The difference found under normal
operatingconditions,betweenthe pre-set
quantity and the quantity shown by the
massIndicatingdeviceat the end of the
measurementoperation,shallnot exceed
the minimumspecifiedmassdeviation.

(v) The pre-setquantitiesand the quantities
shownbythemassindicatingdeviceshall

be expressedin the sameunit. This unit
or Its svmbolshallbe markedon the pre­
setting device.

(vi) Thescaleintervalof the pre-settingdevice
shallbe equal to the scaleintervalof the
Indicatingdevice.

(vII) Pre-setting devices may incorporate a
device to permit the flow of gas to be
stoppedquicklywhen necessary.

(viii) Measuringsystemswith a priceindicating
devicemayalsobefitted with a pricepre­
~tting devicewhich stopsthe flowof the
gas when the quantity delivered
corresponds to the pre-set price. The
requirementsin clauses(i) to (vii) of sub­
paragraph(7) of paragraph3of Heading­
Sapply by analogy•

(8) Calculator
(I) Themaximumpermissibleerrors,positive'

or negative, on the gas quantity
Indicationsapplicablefor the calculators
when they are checkedseparatelyshall
be 0.05 per cent of the true value.

(il) All factors necessaryfor the elaboration
of indications such as unit price,
calculation table, correctionpolynomial,
etc. shall be present in the calculatorat
the beginning of the measurement
operation.

(Iii) The calculator may be provided with
Interfaces permitting the coupling of
peripheral equipment. When these
Interfacesare used,the instrumentshall
continue to function correctly and Its
metrologicalfunctionsshallnotbe capable
of beingaffected.

4. Technlcsl requirements for electronic
devices· .

(1)General requirements
(I) Electronic measuring systems shall be

designed and manufactured such that
their errors do.not exceedthe maximum
permisslbleerrorsasdefinedin paragraph
2sub-paragraph(1) underratedoperating
conditions.

(II) ElectroniCmeasuring systems shall be
designed and manufacturedsuch that,
when they are exposed to the
disturbances:

either (a) significantfaultsdo not
OCCUIi
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-or (b) significant faults are detected
and acted upon by means of
checking futilities.

This provision may apply separately to:

each Individual cause of significant
fault and/or,

each part of the measuring system.

. (iii) The requirements in paragraph 4, sub­
paragraph (1), clause (i) and paragraph
4, sub-paragraph (1), clause (Ii) of
Headlng-B shall be met durably. For this
purpose, electronic measuring systems
shall be provided with the checking
facilities specified in paragraph 4, sub­
paragraph (3) of Heading-B.

(iv) Electronic measuring systems shall be
such that the delay time between the
measurement value and the
corresponding indicated value shall not
exceed 500 milli second.

(v) A model of a measuring system is
presumed to comply with the
requirements in sub-paragraph (1) of
paragraph 4 of this Heading If It passes
the examination and tests specified in
paragraph 7, sub-paragraph (1) clause (ix)
sub-clauses (a) and (b) of Heading-B.

(2) Power supply device
(I) A measuring system shall be provided with

an emergency power supply device
allowing

either (a) to safeguard all measur­
ing functions during a
failure of the principal
power supply,

or (b) that data contained at
the moment of a failure
leading to stopping the
flow are saved and
displayable on an
Indicating device for
sufficient time to permit
the conclusion of the
current transaction.

The absolute value of the maximum
permissible error for the Indicated
mass, In the second case, is
Increased by 5 per cent of the
minimum measured quantity.

(ii) In case of a failure leading to stopping
the slow, measuring systems shall be such
that the minimum duration of operation
of the,display shall be either

continuously and automatically at
least 15 minutes following
immedIately the failure of the
principal electrical supply, or

a total of at least 5 minutes In one
or several periods controlled
manually during one hour following
immediately the failure.

Note: During model approval the instrument
has to be supplied with electric power normally for
12 hours which preceded the test. Before this supply
the battery (If provided) may be uncharged.

In addition, measuring systems shall be
designed so that an interrupted delivery cannot be
continued after the power supply device has been
re-established if the power failure has lasted more
than 15 seconds.

(3) Checking facilities

(I) Action of cheCking facilities

The detection by the checking facilities of
significant faults shall result in the
following actions:-

(a) automatic correction of the fault, or

(b) stopping only the faulty device,
when themeasuring systemwithout
that device continues to comply with
the regulations, or

stopping the flow.(c)
I

(II) Checking fadlities for the measurement
transducer

The objective of these checking facilities
Is to verify the presence of the transducer,
Its correct operation and the correctness
of data transmission.

These checking facilities shall be of type
P and the checking shall occur at time
Intervals not exceeding the duration of the
measurement of an amount of gas equal
to the minimum specified massdeviation.

Itshall be possible during model approval
and initial verification to check that these
checking facilities function correctly-

(a) by disconnecting the transducer, or

(b) by interrupting one of the sensor's
pulse generators, or .

(c) by interrupting the electrical supply
of the transducer.
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(iii) Checking facilities for the calculator
The objective of these checking facilities
is to verify that the calculator system
functions correctly and to ensure the
validity of the calculations made.
There are no special means required for
indicating that these checking facilities
function correctly.
(a) The checking of the functioning of

the calculation .svstern shall be of
type P or 1. In the latter case, the
checking shall occur at least every
five minutes in the course of a
delivery but at least once during a
delivery.
The objective of the checking is to
verify that-

(a-l)the values of all permanently
memorized instructions and data are
correct, by such means as

summing up all instruction and
data codes and comparing the
sums with a fixed value,
line and column parity bits,
cyclic redundancy check,
double independent storage of
data,
storage of data In "safe coding/~
for example protected by check
sum, line and column parity bits.

(a-2)all procedures of intemal transfer
and storage of data relevant to the
measurement result are performed
correctly, by such means as

write-read routine,
conversion and re-conversionof
codes,
useof "safe coding" (checksum,
parity bit),
double storage.

(b) The checking of the validity of
calculations shall be of type P.This
consists of checking the correct
value of all data related to the
measurement whenever these data
are Internally stored or transmitted
to peripheral equipment through an
interface; this check may be carried
out by such means as parity bit,
check sum or double storage. In

addition, the calculation systemshall
be provided with a means. of
controlling the continuity of the

. calculation program.
(Iv) Checking facility for the indicating devIce

The objective of this checking facility is to
verify that the primary indications are
displayed·and that they correspond to the
data provided by the calculator. In
addition, it aims at verifying the presence
of the indicating devices, when they are
removable. The control maybe performed
according to either the first poSSibilityIn
paragraph 4, sub-paragraph (3), dause
(lv) sub-clause (b) or the second
possibility in paragraph 4, sub-paragraph
(3), clause (iv) sub-clause (c) of
Heading-B.

(a) It shall be possible during verification to
determine that the checking facility of the
Indicating device Isworking, either

by disconnecting all or part of the
indicating device,
or by an action which simulates a
failure in the display, such as using
a test button.

(b) The first possibility is to control
automatically the complete indicating
device. The checking facility of the
Indicating device is of type PI however, It
may be of type Iif a primary indication Is
provided by another device of the
measuring system, or if the Indicationmay
be easily determined from other primary
Indications (for example, in the case of
the presence of a price indicating device
It Is possible to determine the price to pay
from the mass and the unit price).
Means may indude, for example

for indicating devices using
incandescent filaments or light
emitting diode, measuring the
current in the filaments,
for indicating devices using
fluorescent tubes, measuring the
grid voltage,
for indicating devices using electro­
magnetic shutters, checking the
impact of each shutter,
for indicating devices using
multiplexed liquid crystals, output
checking of the control voltage of

_~ 1__. -----------
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segment lines and of common
electrodes, so as to detect any
disconnection or short-circuit
between 'control drcults.

(c) The second.possibility is on the one hand
to check automatically the electronic
circuits used for the indicating device
except the driving circuits of the display
itself and on the other hand to check the
display.
The automatic checking facility of the
electronic circuits used for the Indicating
device Is of type P; however, It may be of
type I If a primary indication Is provided
by another device of the measuring
system, or if the indication may be easily
determIned from other primary Indications
(for example, in the case of the presence
of a price Indicating device It Is possible
to determine the price to pay from the
mass and the unit price).
The checking facility of the display shall
provide visual checking of the entire
display which shall meet the following
descrlptlon:-

displaying all the elements'C'eights"
test If appropriate)
blanking all the elements ("blank"
test)
displaying "zeros"
Eachstep of the sequence shall last
at least 0.75 second.
This vlsual checking facility shall be
of type I but it is not mandatory for
a malfunction to result in the actions
described in paragraph 4, sub­
paragraph (3), clause (i) of
Heading-B.

(v) Checking facilities for ancillary devices

An ancillary device (repeating device,
printing device, self-service device,
memory device, etc.) with primary
indications shall include a checking facility
of type1 or P.The object of this checking
fadUty is to verify the presence of the
anciWy device, when it Is a necessary
devtee, and to verify the correct
transmission -of data from the calculator
to the ar.ldllary device.
In pantlctilar, the ,checking of a printing
de'.4faeaims at ensur.ingthat the printing

controls correspond to the data.
transmitted by the calculator. At least the
following shall be checked:- .
(a) presence of paper, and
(b) the electronic control circuits (except

the driving circuits of the printing
mechanism Itself).
It shall be possible during model
approval and other verifications to
check that the checkingfaality of the
printing device Is functioning by an
action Simulating a printing fault,
such as using a test button.
Where the action of the checking
facility is a warning, this shall be
given on or by the andllary device

~ concerned.
(vi) Checking facilities for the essoaetea

measuring instruments
Associated measuring Instruments shall
Include a checking facility of type P.The
aim of this checking facility is to ensure
that the signal given by these associated
Instruments is Inside a pre-determined
measuring range.
Examples:

four wire transmission for resistive
sensors,
frequency filters for density meters,
control of the driving current for
4-20 mA pressure sensors.

5. Technlta/ requirements, for measuring
systemswith self-service IIrrangement
(1)General requirements

(I) Where the self-service device serves two
or more measuring systems, each
measuring system shall be provided with
a measuring system Identification number
that shall be accompanied by a primary
Indication provided by the self-service
device. .

(II) Indication of Information that is not
. subject to metrological control is allowed,
provided that it cannot be confused with
metrological information.

(iii) The control device of the self-service
device should be capable of indicating the
status of the measuring system (e.g.
running, authorized or unauthorized) that
are connected to the self-service device
and in the case of multiple modes of
service and/or type of .payment also that
particular status of the measuringsystem•

.- '-T·'·...· . 'TT-"- -....••.• ~ .... '" ..... _.. .,......-- I Ii' i' ::;;:;::::::::;::-"= .•.. 1_._. z::=::;::;::::a::::::_ . ::.
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. (Iv) A change of the type of payment and/or
mode of operation shall not be effective
before the end of the current
measurement operation.

(v) The self-service arrangement, Including
provisions related to clearly defined
methods of operation, shall be such that
at least one primary indication for the
benefit of the customer must be available
at least up to the settlement of the
transactiontoenablethedeliveredquantity
and the price to pay to be checked.

(vi) In the caseof a self-service arrangement
that totalizes the delivered mass for
different registered customers over the
course of time, the minimum measured
quantity is not affected by the scale
interval used for such tantalizations,

(2)Attended service mode
,If the measuring system indicating device

provides the only primary indication, provisionsshall
be made to inform die customer that die next
authorization of a particular measuring system can
only be given by the supplier after settlement of the
current transaction. '

(I) Attended post-payment
(a) Where the self-service arrangement

includes a device that provides an
additional primary indication (additional
to those of the indicating devIce of the
measuring system), it shall consist of at
least one Installation for the reproduction
of the mass and/or the price Indicated by
the measuring systemlndlcatlnq device,
conslstlnq of

a printing device for the issue of a
receipt to the customer, or
an indicating device for the benefit
of the supplier together with a
display for the benefit of the
customer.

(b) For self-service devices with temporary
storage (temporary storage mode) of
measurement data of measuring system
the following requirements apply:-
(b-t) temporary storage of measurement

data shall be restricted to one
delivery for each measuring system,

(b-z) the prlmarv indication shall be
accompanied by a clear mark
representing the sequence. For
example, the number 1 or 2 or the
letter A or B,

(b-3) when a primary Indicationof the self­
service device is out of service, die'
self-service arrangement may
continue Its operation provided that
it no longer uses any temporary
storage, and that the measuring
system indicating deviceremainsthe
primary Indication.

(c:) Where the mandatory primary indication
for the benefit of the customer isprovided
by a device in the form of a separate
constructional unit and this unit becomes
uncoupled, or if the checking facilities
detect a malfunction, the temporary
storage mode shall be prohibited and the
measuring system Indicating devIce
remains the primary Indication.

(Ii) Pre-payment in attended service mode
(a) The requirements of paragraph 3,

sub-paragraph (7) of Heading-Bare
applicable.

(b) A printed or hand-written receipt of
the pre-paid amount shall be
provided,

(3) Unattended service mode
(I) Genera!

(a) The self-service arrangement shall
provide, additional primary
indications by means of

a printing device for the Issue
of a receipt to the customer,and
a device (printing or memory
device) on which measurement
data are registered for the
benefit of the supplier.

(b) When the printing devices or
memory device, as required In
paragraph 5, sub-paragraph (3),
clause (i), sub-clause (a) are not
able to provide any indication or
becomeunserviceable,the customer
shall be clearly warned by automatic
means before the operation
commences,
Passing from attended to
unattended service mode shall not
be possible before correct operation
of the arrangement is concluded as
feasible by the checking facilities,
induding compliancewith the above
provision,

-------
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(c) Where the self-service arrangement
Isused by registered customers, the
provisionsof sub-Clauses(a) and (b)
of clause (i) of sub-paragraph (3) of
paragraph 5 do not apply to
measurements related to such
customers. An additional Individual
mass totalizer is considered to ~
provide a primary indication. -

(d) Micro-processors, which upon
disturbance or interference influence
the measurement operation, shall be
equipped with means for controlling
the continuity of the processor
program and for ensuring the
.discontinuationof the current delivery
when the continuity of the processor
program is no longer ensured.
The next effective acceptance of
notes, cards or other. equivalent
mode of payment shall only take
place If the continuity of the
processorprogram is re-establlshed.

(e) When a power supply failure occurs,
the delivery data shall be
memorized. The requirements of
paragraph 4, sub-paragraph (2),
.clause (ii) of Heading-B shall apply.

(ii) OeliJyedpayment
The printed and/or memorized Indications
as mentioned in paragraph 6 sub­
paragraph (3) dause (i) of Headlng-Bshall
contain sufficient information for further
checking and at least, the measured
quantity, the price to pay and information
to identify the particular transaction (e.g.,
the measuring system number, location,
date, time).

(iii) Pre-payment in unattended servIce mode
(a) Following the termination of each

delivery,the printedand/ormemorized
Indh:atlonsas intended in paragraph
5, sub-peraqraph (3), clause (i) of
Heading·S shall be made available,
dearly indicatingthe amountwhich has
been pre-paid and the price
correspondingto the gasobtained.
These printed and/or memorized
Indications may be divided Into two
parts as follows:-
(a) one part provided prior to the

delivery on which the pre-paid
amount is shown and
recognizable as such,

LI __1.1 .:X:::::::=:=:: 1...._.__1 Z

(b) one part provided following the
tenninatlon of delivery, provided
that it isclearfrom the information
provided on both parts that they
are related to the samedelivery.

(b) The requirements of paragraph 3
sub-paragraph (7) are applicable.

6. Markingsand sealing
(1) Marking

(i) Each measuring system, component or
SUb-systemfor which model approval has
been granted shall bear, placed together
legibly and indelibly either on the dial of
the indicating device or on a special data
plate, the following infonnation:-
(a) model approval sign,
(b) manufacturer's identification mark or

trademark,
(c) designation selected by the

manufacturer, if appropriate,
(d) serial number and year of

manufacture, .
(e) characteristics as defined In

paragraph 1, sub-paragraph (3),
clause (l) and paragraph 3, sub­
paragraph (1), clause (i) of
Headinq-B,

(f) where relevant, the maximum
allowed speed for the sequential
control device (the tested one).

, Note:The indicated characteristics
should be the actual characteristics
of use, If they are known when the
plate is affixed. When they are not
known, the indicated characteristics
are those allowed by the model
approval certificate.
However, the minimum and the
maximum te:mper'aturesof the gas
shall appear on the data plate only
when they dirt,.::r from -10 degree
Centigrade and +40 degree
Centigrade respectively.
The minimum measured quantity of
the measuring system shall In all
cases be clearly visible on the dial
of any indicating devicevisible to the
user during the measurement.
When a measuring system can be
transported without being
dismantled, the markings required
for each component may also be
combined on a single plate.
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(ii) Any information,. markings or diagrams
specffled shall be dearly visible on the dialof
the indicatingdeviceor within proximity to it
The markings on the dial of the Indicating
device of a meter forming a part of a
measuringsystemshallnotCDntravene those
on the data plate of the measuringsystem.

(2) Sealing devices and stamping plate:
(i) General

Seallng Is preferably carried out by means
of lead seals. However, other types of
sealingare permitted on fragile Instruments
or when these seals provide sufficient
integrIty, electronic seals for Instance.
The seals shall, in all cases, be easily
accessible. .
Sealing should be provided on all parts of
the measurIng system which cannot be
materially protected in any other way
against operations liable to affect the
measurement accuracy.
Sealing devices shall prohibit changing of
any parameter that partlclpate In the
determination of measurement results
(parameters for correction and conversion
in pa~lcular).
A plate, referred to as the stamping plate,
aimed at receiving the control marks, shall
be sealed or permanently attached on a
support of the measuring system. It may
be combined with the data plate of the
measuring system referred to In paragraph
6, sub-paragraph (1) of Heading-B.

(ii) Electronic ~ealing devices
(a) When access to parameters that

participate Inthe determination of results
of measurement is not protected by
mechanical sealing devices, the
protection shall fulfil the following
provlsions;-
(a-i) access shall only be allowed to
autnortzed people, by means of a special
device (hard key, etc.). Only a code is
not conslderedas fulfilling this provision;
(a-2) It shall be possible for at least the
last hundred interventions to be
memorized; the record shall indude the
date with time and characteristic
elements Identifying the authorized
person making the intervention [see (a)
above] and the value of the parameters
changed the traceability of these
Interventions shall be assuredfor at least

two years, if it Is not over-written on the
occasion of a further intervention; If
deletion of a preViousIntervention must
occur to permit a new record, the oldest
record shall be deleted.

(b) For measuring systems with parts which
may be disconnected one from another by
the user and which are Inten:hangeable,
the following provlslons shall be fulfilled;-

(b-I) it shall not be possible to access
. parameters that partldpate in the

determination. of results of
measurements through discon­
nectedpoints unlessthe provisions
in paragraph6, subparagraph (2),
clause (ii), sub clause (a) of
Heading-B are fulfilled;

(b-2) interposing any device which may
influence the accuracy shall be
prevented by means of electronic
anddata processingsecurities or, If
not possible,bymechanicalmeans.

(c) FormeasuringsystemsWith parts whichmay
be disconnected one from another by the
userandwhich are not interchangeable, the
provisions in paragraph 6, sub-paragraph
(2), clause (ii) sub-clause(b) of Headlng-B
apply. Moreover, these measuring systems
shall be provided with deviceswhich do not
allow them to operate if the various parts
are not associated according to the
manufacturer's configuration.
Note: Disconnections which are not
allowed to the user may be prevented, for
exampleby meansof a device that prevents
any measurement after disconnecting and
reconnecting.

7. Metrological control
When a test is conducted, the expanded

uncertatntv on the determination of errors on
indications of mass shall be less than one-fifth of the
maximum permissible or tolerance applicable for that
test on model approval and one-third of the maximum
permissible error applicable for that test on other
verifications.

However, this provtslon may not be fulfilled for
tests at the minimum measured quantity or twice
this value.

Note: The expanded uncertainty Includes
components of uncertainties that are in relation to
the instrument to be verified, in particular its scale
interval and, If applicable, the periodic varlatlon.
Howeverthe repeatability error of the meter or device
to beverified shall not be included in the uncertainty.

-------.--------_. _- ...._1 _
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(l}Model approval
(i) General

Measuring systems subject to legal
metrology control shall be subjected to
model approval.

The test alms at verifying that the measuring
system complies with the provisions of paragraph 2
sub-paragraph (1), clauses (ii) and (Ill) within the
field of operation. The test will be conducted as per
the procedure outlined in Annexure. .

ANNEXURE
Tests for determination of error of compressed

gaseousfuel measurfng system fitted with mass flow
meter at the time of verification/re-verification.

1. Determine the tare weight of empty
Compressed Natural Gas cylinder using
weighing instrument of appropriate
capacity, with verification scale interval of
10 9 or less.

2. Thereafter the cylinder be connected to the
Compressed Gaseous fuel measuring
system be tilled to the extent of

. approximately 10 kilogram.
3. From the initial and final weight of the

cylinder, the weight of the CNG actually
filled in the cylinder (T) is determined.

4. From the initial and the final readings of
the measuring system, the CNG filled as
indicated by the system (I) be determined.

5. The percentage of error of the measuring
system Is given by the formula:

I-T
Error in percentage = -- xl 00

T
NINTH SCHEDULE

PROCEDURE FOR CARRYING OUT
CALIBRATION OF VEHICLE TANKS, ETC.

[See Rule 14]
PART I

CALIBRATION OF VEHICLE TANKS FOR
PETROLEUM PRODUCTS AND OTHER

UQUIDS
1.Oeflnltlons

(a) Vehicle tank-An assembly used for
measurement and delivery of liquids comprising a
tank which mayor may not be sub-divided into
compartments, mounted upon a vehicle together with
its necessary piping, valves, meters, etc.

(b) Compartment-Theentire tank, when this
lsnot sub-divided; otherwise any.one of these sub­
divisions of a tank designed to hold liquid.

(c) Calibratio~erification and stamping of the
capacity of the vehicle tank or its compartments.

(d) Dip stick-A square or rectangular metal
bar of brassor any other suitable hard material used
to determine the depth of the liquid in the tank.

(e) UI/agestick-AT-shaped metal bar of brass
or other sultable material used to determine the
depth of the level of liquid from the proof level.

(f) Ullage indicator-A device bolted to the
Inside of a manhole neck ring with the indicator set
to any desired level to which liquid in the tank Is
required to be filled.

(g) Proof level-Reference level to which all
depth measurements shall be related.

(h) DIppipe--A pipe rigidly attached at the top
of the tank extending vertically downward up to
approximately 15 cm from the bottom of the tank.
The pipe shall have perforations at the top above
the maximum liquid level.
2. Testing medium

(a) Compartment testing-J.fVater or other
appropriate liquid shall be used asa testing medium
in determining the capacity of vehicle tank
compartment.

(b) Meter testing-A Vehicle tank meter shall
be tested with a liquid of the same character or of
approximately the same viscosity as the liquid to be
measured through the meter.
3. Equipment and tools

The following equipment and tools are required
for calibratlon,of vehicle tank.

(a) Provingmeasures-When available, shall
be checked for accuracy against an
appropriate working standard measure.

(b) Calibratedbulkmeter-An accurate meter
fitted with a pre-set valve, air eliminator
and strainer, which has been checked for
accuracy against an appropriate working .
standard measure.

(c) A set of standard commercial measures.
(d) Other equipment and tools, viz. hosepipe,

scriber, punch, try square, tyre pressure
gauge, hammer, etc.

4. Calibration procedure
(a) Vehicle tanks used as measures shall be

calibrated as capacity measures. In the caseof meter
equippedtanksthe metershall be treated asaseparate
measurfng instrument for purposeof calibration.

(b) The compartment capacity or capacities.
shall be taken as including the capacities of the
delivery lines leading from the emergency, safety or
master valve to the outlet valve (discharge valve)

. "- .••..1.._7 _ _.
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provided that in the case of vehicle compartment
terminating In a single delivery pipeline fitted with
an outlet valve, the compartment capacity or
capacities shall be taken as exduding the capacity
of the delivery pipeline. A notice shall be prominently
exhibited on the vehicle tank indicating clearly and
Indelibly the following :-

Marked capacity includes capadty of delivery
line; or

Marked capaclty excludes capadty of delivery
line (as the case may be).

The safety or master .valve shall be positioned
at the lowest point of outlet from the compartment

(c) The proving measure or bulk meter should
be mounted on an overhead gantry or a separate
framework in a convenient position above I!I firm and
level platform, preferably of concrete on which the
vehicle stands during calibration.

(d) The vehicle shall be placed in a level position
before commencing calibratiOn as the accuracy of
calibration depends on the level of the tank; the
sequence in which compartments are calibrated
should be such as to minimise unequal spring
deflection on the axles of the vehicle.

(e) The front and rear tyres of the vehlde should
be at the correct pressures. The tyres should be
inspected for wear which should be reasonably even
and there should not be excessive difference in the
tread between the front set of tyres and the rear set
at the time of calibration.

(f) The Interior of the compartment should be
inspected and cleaned where necessary.

(g) Before starting calibration, the pipelines,
outlet valves and other connections shall be tested
against leakage by partially filling and draining each
compartment in tum through the outlet valve. During
the process sufficient quantity of the testing medium
should be introduced inside the compartment to wet
the internal surface of the tank and pipelines.

(h) After taking the precautions mentioned
above, the compartment to be calibrated shall be
filled with appropriate proving measures or bulk
meters to the marked capacity of the compartment
with the delivery lines leading to the outlet valve full
or empty as provided In (b) above. The dip/ullage
mark shall be taken carefully and the line shall be
cut on the dip/ullage stick at right angles to the axis
with the help of try-square and scriber. If an ullage
indicator is used, It shall be correctly set and sealed.

(I) A mark shall also be made on the dipstick to
indicate the 'proof level'. In the case of ullage stick,
the distance from the ullage point to the T-Jolnt shall
be marked on the stick.

Note: The sequence for calibratIng
compartments should be sequence of filling them.:
The sequence of discharge sh~dl be in the reverse
order to that of filling.

mEach compartment should be left full before
proceeding to the next in sequence.
5«.MaxImum permissible error

(a) Proving measures shall have the following
capacities and shall be adjusted within the following
pennlssible errors:-

Capaci~ Utres Penn;sslbleerrOl; millilitres(:I:)
50 50
100 100
200
500
1000·
1500
2000
5000

200
500
1000
1500
2000
5000

(b) The maximum error for vehicle tank
compartments shall be 0.05 per cent in excess of
the marked capacity of the com~rtments.

t..'!.6. MarkIngs ,t-,
r»,

(a) The vehicle shall have a brass plate riveted
in a prominent position on it t9:~receive the Legal
Metrology Officer's stamps. The brass plate ~hallbear
the following particulars: title of Legal Metrology Act,
name of owner of vehicle, vehlde registration number,
and the serial number and capacity of each
compartment. Spaceshould beprovided on the plate
for the Legal Metrology Officer's stamps. A simple
design for a plate is shown below.

(b) The capacity of the compartment shall be
indelibly marked on the manhole cover of the
compartment. and also painted on each side of the
compartment so that it is clearly visible. If there are
more than one compartment, then eachcompartment
shall have Its capacity marked separately as above
and the compartment numbered serially.The number
of the compartment shall also be marked on the
discharge valve pertaining to the compartment.

(c) The vehicle registration number as well as
the capacity of the compartment shall be Indelibly
.marked on the dip/ullage stick at the top end. If
there Is more than one compartment, the. different
faces of one dip stick may be used for markings and
each face shall bear the vehlde number, the serial
number of the ccmpartrnent, the proof and d!p IIn~
of that compartment and the capacity ·of the
compartment.
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locatlori':wlth the product to be stored to its working
capacity or with water to its equivalent height, and
such product or water has been held in the tank for
at least 24 hours to allow for settling.
. 3. Interrupted measurements

If the calibration of a tank is required to be
interrupted, it may be resumed with minimum delay,
without repetition of work previously completed
provided that: r:

(I) there is no major change in equipment and
as far as possible, no change in personnel;

, (II) all records of work done are complete and
legible; and

(III) same hydrostatic head as before 15
maIntained in the tank.

4. Desalptlve data
(a) Complete description data shall be entered

on the Tank Measurements Record Form being used.
A recommended Record Form is shown in Tabl~ 1.

(b) Supplemental pencil sketches or notations
(a) All data and methods, whereby each completed, identified, dated and signed, shall

measurements are obtained, necessary for the form an Important part of field data. These shall be
preparation. of calIbration tables, sha II be in made to Indicate typical horizontal and vertical jOints,
accordance with 'sound engineering prlndples. number of plates per course (ring), locations of

(b) When drawings for the tank are available, courses (rings) at which thickness of plates changes, ,
all measurements shall be compared with those arrangement and size of angles of top and bottom
obtainable from the drawings and measurements. of shell, location and sizes of pipes and manholes,
5~owing discrepancies g'reater than the tolerance dents and bulges in shell plates, direction of lean '
specified i.n9(C), sha.lI.beverified. A slmllarprocess from vertical, method used In by-passinq a large
of check shall beemployed in all caseswhere reliable obstruction, such as clean-outbox or insulation box
information' beyond the measurements taken, is located In the path of a circumferential measurement,
available. location of tape path, location and elevation of

(c)Measurements shall be taken only after the possible datum plate and all other items of interest
tank has been filled at least once at its present and value which will be encountered.

TABLE 1 .
RECOMMENDED RECORD FORM FOR MEASUREMENTS OF VERTICAL TANKS [Gause 4(a)J

Report No ..
Date ..............•......• ·••.••;·

THE LEGALMcrRO~OGY ACT,.2009.
Name of the company: : .
Vehicle tank No : :.:~~..;..;.~:; !..

.' .
Comji'artment

Number
Compartment Space'(or
.Copadty Legal'Metrology

••. (In litres) Offlcer~stamp

-NAME PLATE
,PART II

METHOD FOR·.CALIBRATION OF VERTICAL
OIL:STORAGE TANKS

1. Scope
This Part prescribes methods for calibration of

vertical tanks by strapping and Internal
measurements. These tanks are meant for bulk
storage of petroleum 'and liquid petroleum products.
2. CondItions (Drmeasurements

Tank No, ~ ..
(Old Tank No.) .
Owner'sname : .
Plantor propertyname .
Location .
Manufactured by .
Erectedby......................................................... r

Description . . . :
Prepare : : Copies Increments In :: ; ..
Fraction to Tableform or slze.deslred : : ..
Helgtlt:Shell : : Gauging .
Typeof roof .: Weightof floating roof "":i' ..
Tan~ contents' ; , Name Avg. liquid temp., °C·.: ..

.... , . to shelffloor or outage' ' .Gauge em or mm Innage • I tu
~meter reading at OC Sampe tem~ '. re
;Gaugingreference point to top oftop angle emor mm NOl1l1a '.
Service .
Sheil cir~umferen!=es or diameters: ,
A ; 0 ; G : ..
B E H .
C F I .

, .

. ,

.'"
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DESCRIPTIONS OF SHELL PLATESAND JOINTS :

Course Thickness "TYpe of Set in or Width of Thickness No. of Exposed Inside
(Rings) vertical out lap strap of strap joints course course
No. Joint (ring) (ring)

.heIght height

S. ,....".,;..,
4.
3. ~" ...,."....
2. , ....U.,.'•••........... ...........

".,
1. ,.......... .........,., . ,

~ ". I •• ,,"••• I ......... 1. . ...,""",

BOTTOM COURSE (RING) SHELLCONNECTIONS:

No. Elevation top of floor to
bottom of connection

. Description

I.
2.
3.
4.

•••• ".~11~~••• ' ••••••• ~ . ,.,..,
...................... . ~ , '

~;,.
j , •••••••••••••••••••••••••••••••••........." .." .

.........., . . ,..
Typeof bottom ; : ; :.·Helghtor.crown ..
oeedwooaena remarks (Use reverse side If necessaryJ.~. , . . Elevation

• •• ~. '. '1.

Description :: Size. From ToNo.

!.' ",' -::

Note: The degree of accuracy desired or
required In the completed calibration table for a
specific tank shall be the governing factory In
determiningthe procedureto be followed.
6. expansion and contraction of steel tank

.Tankmeasuredby ~ for :. Shells due to liquid head and temperature
Deadwood and tank bottoni-use separate Theseeffectsshall be eliminated by strapping

sheets;Foreachpieceor lternof deadwoodrecord . the tankwhen it isat leasttwo-thirds full with water
description,size,numberof occurrences,anci'locatfon. '. or approximatelyfull with the product[See also2(e)l.
related to other heightmeasureddata recorded. ·Thestrappingrecordshall Includewater or product

. Expl~matory'notes (such as type of bottom, levelfrom a known referencepoint, temperatureof
helg~tor.depth of crown~etc.) , the tank contentsand that of adjacentair.

(c) All measurements made 'by the tank SECTlONI-cALIBRATION BYSTRAPPING
calibratorshallbe recordedon Siteandshallnot be 7. General
subjectedto subsequentcorrection: (a) Thismethod is based on the measurement
5. Degree of accuracy of externalcircumferenceswhich are subsequently

In order to obtain maximum obtainable correctedto yield the true Internaldrcumstances.
accuracyincalibrationtables,adjustmentsfor effects . (b) Circumferencesshall be measuredunder
of.the following variablesshall be incorporatedin .conditionsof liquid headasgiven under 2(e)and 6.
the tables:-. (c) The stipulated number' of external

(i) Expa,nsionand contraction of steel tank circumferencemeasurements, together with the
shelldueto liquid heads, subsidiary measurements, where necessary, to

. (ii) lilt from upright position,and correctfor deviationof the tape fromthe truecircular
. ;:-"(iil)Tankbottomsthat are irregular In shape. path shall.beobtainedas describedunder9.

Thickness ";""', •••............•... ., •... 1,<

Measurementsby Amountof tank
leanfrom vertical
Circumferencetape used ; ~ ; .
Datechecked at. : ..

--------------
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636 THE GAZETTE OF INDIA: EXTRAORDINARY [PARTII-SEc. 3(i)]

(d) An internal diameter may be measured at
approximately the same height as that at which a
circumference-has been measured, if verification of
that circumferential measurement is desired.

(e) It may be necessary in practice to refer all
tank dips to a datum point other than the datum
point used for the purpose of tank calibration. If so,
the difference in level between these datum points
shall be determined either by normal surveying
methods or by other suitable means.

(f) The overall height shall be measured, using
dip-tape and dip-weight, from the dipping datum
point to the reference point (the dipping reference
point) on the dip hatch. This overall height shall be
recorded and marked on the tank at the dip hatch.
8. Equipment

(a) Steel tapes-Shall comply with the
specificationsunder Part VII of Sixth Schedule.The
tape shall be greased well before use.

(b) Spring balance--Reading up to 10 kg with
-0.1 kggraduations,for measuring the tension applied
to the tape. It Is preferable to have two balances.
Springbalanceshall comply with specificationsgiven
under Heading 'A' of Seventh Schedule.

(c) Step-overs-The step-over Is a frame
holding two scribing points rigidly and at such a
distance apart as meets the conditions of use laid
down under 9(d). The frame may be constructed of
wood; It should be painted If required. This Is used
to correct deviation of the tape from Its normal
drcular path, namely passing over fittings or jOints
between plates.

(d) Dip-tape and d~-welght--COmplylng with
the specifications given under Part IX of Sixth
Schedule.

(e) Loopsand cords-One or more metal loops
which can slide freely on the tape and to which are
attached two cords each of suffident length to reach
from the top of the tanks to the ground. The tape is
positioned and Its tension evenly distributed by
passing these loops around the tank.

(f) AccessolY equipment
(i) Rope
(ii) Hooks
.(iii) Safety belts
(iv) Ladders

, (9) Miscellaneous equipment
(i) .Steel rule
(ii) - Spirit level
(iii) Awl and scriber

(iv) Marking crayon
(v) Record paper
(vi) Plumb line
(vii) Dumpy level
(viii) Positive displacement bulk meter

9. Circumference measurements
A. Strapping levels

Orcumferenceshallbemeasuredbya minimum
of two strapplngs per course (ring) at the following
levels :-

(a) For riveted tanks:
(I) At 7 per cent to 10 per cent of the

height of exposed portion of each
course (ring) above the levelof the top
of the bottom angle iron of the tank
and above the upper edge of each
horizontal overlap between courses
(rings) (see A of Figure 56), and

(II) at 7 per cent to 10 per cent of exposed
portion of eachcourse (ring) below the
lower edge of each horizontal overlap
between courses (ring) and below the
level of the lowest part of the top angle
Iron of the tank (see Bof Figure 56).

(b) Forwelded tanks :
(I) Two levels (see A and Bof Figure 57),

the upper and the lower levels, at the
top and bottom of courses(rings) shall
be 20 per cent of the height of the
exposed portion of the respective
course (ring) away from the angle Irons
or seams.

(II) Orcumferentlal tape parts, havingbeen
located at elevations as under (a)
above shall be examined for
obstructions and type of vertical joints.
Projections of dirt and scale shall be
removed along each path.

(III)Occasionally, some feature of
construction such as manhole or
insulation box, may make It
Impracticable to use a drcumference
evaluation at the prescribed location.
If the obstruction can be spanned by a
stepover then the circumference shall
be measured at the prescribed
elevation, using a suitable method
given under 9(d). If the obstruction_
cannot be conveniently spanned by a
step-over, then a substitute path
located nearer to the centre of the
course (ring) may be chosen. The
strapping record shall include the
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location of the substitute path and
reason for the departure.

(Iv) The type and characteristics of vertical
joints shall be determined by close
examination in order to establish the
method of measurement and

~

I"""

~

~ -
-

~

~
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.....
~

~~

~;

~-
I ....

L...

~
~A

Fig: 2
LOCATION OF MEASUREMENTSOF WELDEDTANKS

B. Strapping procedure

(I) The tank shall be strapped by either of the
methods described under (II) and (iii)
below. In either casea tension of 4,5 ± 0.5
kg shall be applied to the tape and, If
necessarytransmitted throughout Its length
by suitable means, namely by means of
metal loops sliding freely on the tape, the
loops being passed around the tank by
operators with the aid of light chain or
cords, The tape path shall be parallel with
the circumferential seams of the tank.

(Ii) If the tape to be used is not long enough
to encircle the tank completely, then after
the level of the tape path has been chosen,
fine lines shall be scribed perpendicular to

equipment-required. If the tape is not
In closecontact with the surface of the
tank throughout Its whole path owing
to the vertical jOints a stepover shall
be applied so that a correction may be
calculatedto adjust the grossdifference
for this effect.

B,

b..

."!
L..

I'"
;

~

L..o
I""...
'~

"'. L..

L....

I..A

Fig: 1
RIVETED

this path to allow the circumference to be
measured in sections.The scribed linesshall
be drawn in the middle circumferential third
of any plate at suchdistances aswill ensure
that the whole of the length of the tape
used is under the observation of one or
other of the calibrators. Subject to the
conditions under 9(a)(III) and 9(a)(iv) the
external circumference of the tank is then
the sum of the lengths between the scribed
lines,

(iii) If the tape to be usedcan endrde the tank
completely, then after the level of the tape
path has been chosen, the tape is passed
around the circumference and held so that
the first graduated centimetre lies within
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the middle drcuniferential third of any plate.
The other end of the tape shall be brought
alongslde:;The tension is then applied
through the ~pring balance and,transmitted
throughout the length of the tape.

(iv) After a.clrcumference has-been measured
[see (UI)above],; the' tape shanbe shifted
a llttlearound the tank, 'brought to level
and tenslon.as above, and .the reading
repeated. The final reading shall 'be the
arithmetic average of the:readlngs,

C. Tolerances
Measurements·shall .be read to the nearest 1

mm and within the following tolerances when
re~dings are taken at the same point:-

Orcumference
Up to 30 metres
Over 30 and qp to 50 metres
Over SOand up to 70 metres
Over 70 and LU' to 90 metres
OVer90 metres

Tolerance
:l:2mm
:l:4mm
:l:6mm
±8mm
± 10mm

D. Step-overs:
(I) If the tape crosses obstructions, such as

projections deformities, fittings or lapped
joints, It will deviate from a true circular
path and an erroneous circumferential
measurement will result. In order to avoid
sucherrors a 'step-over' is used to measure
the correction to be applied for such
obstructions.

(ii) Construction-A step-over is a frame rigidly
holding two scribing points, and of such
dimensions that the points may be applied
to the tape well clear of the obstruction
and of its effects on the tape path, while
the frame Itself does not touch either the
obstruction or the tank shell. Rigidity of
construction Is essential; suitable designs
are illustrated In Figure 3

FIGURE-J
STEP-OVER

(ill) Use of step-overs

(a) For obstructions, the strapping tape
shall be stretched as if in measurement
of a circumference on the tank which
Is being calibrated, but not within
30 em of any horizontal seam. The
scribing points shall then be applied to
the tape near the middle of a plate
where the tape is fully in contact with
the tank surface. The length between
the points, as measured on the curved
tape, is then read off as closely as
possfble, fractions of tape divisions
being estimated. The readings shall be
repeated on a minimum of two and
maximum of four plates equally spaced
around the circumference, and the
average of the results taken, as the
step-over will vary with the tank
diameter and the course concerned
since they are made on surface
differently curved.

(b) With the tape still In position and under
the tension used in strapping, the step­
over shall be applied to the tape on
either side of each obstruction lying on
the tape path, and readings shall be
taken of the lengths of tapes included
between the scribing points. All step­
over readings shall be recorded for
subsequent use in calculation.

(c) Care shall be taken In placing the
instrument in a truly level position at
each obstruction to avoid distortions In
circumferential path. In the case of a
step-over of relatively long space, the
use of a spirit level Is recommended as
an aid in determining its correct
position before scribedmarksare struck
off on the places.

(d) When the butt-strap or lap joints, or
tank shell, include rivets or other
features which exert uneven effects on
the resultant avoid between tape and
tank from joint to joint, then a step­
over will be required. The span of the
instrument should be measured prior
to use In accordance with (a) above.
The two legs shall be separated by a
distance sufficient to span each void
between tape and shell encountered.
The legs shall be of sufficient length to
prevent contact between the

·rr·'·....'rTt,·, ...,...,. ....,,""""_ ' __ of'-~' ; T,I. 4. ""~,_";:;""",,,;:,,,,,,,,,,*,,,,,,,,,,x_ , .

In
diaC

ode



['11FT II-~ 3(i)]' 639

interconnecting member and the tank
plate or obstruction. StretCh the tape
over the joints and place the step-over
In position at each location of void
between tape and shell, completely
spanning the void so that the scribing
points contact the shell at an edge of
the tape. The length of tape
encompassed by the scribing points,
with the tape maintained In proper
position and tension, should be
estimated to the nearest 0.5 mm. At
each step-over location, therefore, the
difference between the length of tape
encompassed by the scribing points
and the known span of the Instruments
is the effect of the void, at that point,
on the circumference asmeasured.The
sum of such difference in any given
path, subtracted from the measured
circumference, will give the corrected
circumference.

10. Shell plate thIckness
(a) Where the type of construction leaves the

plate edges exposed, a minimum of four thickness
measurements shall be made on each course (ring)
at points approximately equally spaced about the
circumference. The arithmetical average of the
measurements for each course (ring) shall be
recorded; all thickness measurements, properly
identified, shall be noted on supplemental data sheet
which shall form a part of the measurements record.
Care shall be taken to avoid plate thickness
measurements at locations where edges have been
distorted by caulking.

(b) Where plate edges are concealed by the
type of construction, the strapping record shall be
marked 'not obtainable at tank'. Alternately, plate
thickness measurement may be obtained as
described under (c) below. .

(c) Plate thickness measurements obtained
before or during construction, and recorded on a
properly identified strapping record may be
acceptable. In the absence of any direct
measurements of plate thickness obtained and
recorded before or during construction either those
shown on the fabricator's drawings may be accepted
and so identified in the calculation records or any
other practica ble method may be used for
measurements of plate thickness.
11. Vertical measurements

(a) A tape shall be suspended internally along
the wall of the shell from the top curb angle to the
bottom course (ring) and the height of the course

(ring) measured to the nearest millimetre. The
difference In height between the datum plate atwhich
dip is taken and the bottom 'course (ring) shall be
measured and the headings of the course (ring)
height shall be transferred to the datum plate by
applying the correction (see Figure 4).

Example: In Figure 4, the difference between
bottom course (ring) and datum plate Is 152-150.5
cm = 1.5 on. Applying this correction the corrected
height of the course (ring) at
6-307.5 em C--468.5em 1r-623.5 em E-798.5 em

•

•

Bottom course (ring)
Figure 4

(b) When it is inconvenient to measure the
course (ring) heights internally, then they shall be
computed from external measurements, due
allowance being made for the effect of horizontal
seam overlaps. The heights obtained shall be the
vertical distances, measured to the nearest 5 mm,
between successive edges of the courses (rings) as
exposed Internally in the tank. For this purpose, In
the cases of lap joints, it will be necessary to
determine the width of lap in each course (ring).

(c) If necessary, heights at more than one
vertical around the tank may be taken, and for each
course (ring), an average of the results obtained.
12. Deadwood

(a) Ally fitting which adds to or subtracts from
the capacity of the tank is called deadwood.
Deadwood shall be accurately accounted for, as to
size and location to the nearest millimetre in order
to permlt,-

(I) adequate allowance for volumes of
IIqu!d displaced or admitted by the
various parts; and
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(ii) adequate allocation of the effects at
various elevations wlthln',the tank.

, ,(b) Deadwood,shouldbe measured, If-possible,
Within the tank. Dlmenslonsshown on the burlder's
drawings may be accepted If actual measurement is
1mpracticable.

(c) Measurements.of deadwood should show
the lowest and highest'levels, measured from the
tank bottom adjacentto the shell, at which deadwood
affectsthe capaclW.of.thetank:Measurements should
be in Increments ·.which.permlt allowance for its
varying effect on.tenk capacicyat various elevations.

(d) Large deadwood 'of :irregular shape may.
have to be measured in separate sections suitably
chosen.

(e)Work sheets on which details of deadwood
are sketched, dimensioned and located,' should be
clearly identified and should become part of the
strapping record.

(f) Forvariable.deadwood, such as nozzlesand
manholes, encountered in the bottom one or two
courses (rings) of the tanks, an average deadwood
correction shall be made.
13. Tankbottoms

(a) Flat type:
(i) Tankbottoms which are flat and stable

under varying liquid loadswill have no
effect on tank capacity depressed on
the basis of geometric principles.

(ii) Where tank bottom conditions of
. irregularlty( slope and instability exist,
andwhere correct capacItiescannot be
determIned conveniently from linear
measurements alone, It shall be
necessary to resort either to liquid
calibratIon to floor survey.

(iii) LIquId calibration-The procedure in
carrying out the liquid calibratIon is to
fill Into the tank quantities of known
volume of water or other non-Volatile
liquid until the datum point Is just
covered and the total quantity
recorded. Additional quantities shall
then be added until the highest point
of the bottom isjust covered. This may
be done in one or more stages as
desired and the dip reading and
quantity at each stage recorded. It is
convenient for dip readings to be taken
at intervals of approximately 3 cm, the
successive Intervals not necessarily
being Identical.

(a) This liquid may conveniently be measured
Into the tank by a positive displacement
meter which should be previouslycalibrated
for the liquid and rate of flow to be used.
Alternatively, an' accurately calibrated
measure or tank may be used.

(IV)Volumes for the tank calibration table
above this elevation shall be computed
from linear measurements.

(v) Floor survey-The floor survey consists
In recording levelsof the floor bymeans
of a dumpy level with the help of the
spirit levels, the cross sectionsand the
longitudinal sections of the entire floor
may be computed. The levels when
.plotted will define the profile and the
geometric pattern of the bottom of the
tank, Thus the capadty of the tank may
be calculated.

(vI) During the tank bottom calibration the
difference in height betWeenthe datum
plate and the bottom of the bottom
course (ring) should be recorded,
wherever possible.

(b) Conical, hemispherical, semi-ellipsoidal and
spherical segment:

Tank bottoms conforming to geometrical
shapes have volumes which may either be
computed from linear measurements or
measurements by liquid calibration by
Incremental filling or by floor survey, as
desired. Any appreciable differences In
shape affecting the volume, such as
knuckle, radii, etc., shall be measured and
recorded in sufficient detail to permit
computation of the true volume.

14. Mea$urementof tilt

(a) Measurements shall be taken to determine
the amount, If any, by which the tank is tilted. This
can conveniently be done by suspending a plumb
line from the top angle and measuring the offset at
the bottom angle (see Figure 5). Alternatively, If the
tank bottom Is being calibrated by floor survey with
a dumpy levelas in 13(a)(v), the tilt can be estimated
by taking reading along the periphery of the tank
bottom. Also, If a liquid calibration of the bottoms Is
being made as outlined in 13(a)(III), the tilt can be
determined by taking measurements from the surface
of the liquid to the bottom of the tank. In any of
thesemethods, a sufficient number of measurements
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shallbe taken at different points on the drcumference
to determine the maximum offset.

Figure S
15. Floating·l'tKJf tanks

(a) All calibration measurements shall bemade
exactly as for tanks with fixed roofs.

(b) Liquid calibration for floating-roof
displacement-
(i) Corrections for floating-roof

displacement arising from the weight
of the roof and the deadwood
associated with it shall be allowed for
in the calibration measurement.

(ii) If the weight of the floating-roof is
accurately known, correction for the
displaced liquid may be applied
knowing density and temperature of
the tank contents, at the time of
determining the actual Inventory.

(c) Alternatively, displacement due to the
floating-roof and deadwood may be
determined by admitting oil to the tank until
the dip reading is just below the lowest
point of the roof. Known quantities
accurately determined (for example by flow
meter or delivery from a portable tank or
measure which has been accurately
calibrated) are then admitted to the tank
and the corresponding dip readings
recorded at a number of suitable intervals
until the point Is reached when the roof
just becomesoil borne. Record the density
and temperature of oil used:
(i) It is advisable to use a liquid of nearly

the same density as that for which the
tank Is intended. If this Isnot practical,

water may be used and suitable
corrections applied,

(II) During llquld calibration any space
under the roof that will trap gas should
be vented to the atmosphere.

(III) Before liquid calibration the height of
the lowest joint of the roof with
reference to datum point should be
recorded, wherever possible.

(iv) To assess the point at which roof
becomes oil berne the following
procedure may be followed :-
"With the roof resulting fully on Its
supports, paint four short horizontal
white linesabout 3 cmwide on the tank
sides in such a position that, viewed
from some definite point, their lower
edges are just above four similar lines
marked on the roof edges or shoes.
Then slowly pump oil into the tank;
when all roof markingsare seen to have
moved upwards, regard the roof as oil
borne, and take the dip reading of the
oil at this level."

Alternatively, from some chosen viewpoint
on the dipping platform, note the position
of the roof against rivet heads on vertical
seam or other markings on the tank walls
Instead of paint marks. In both cases

. extend the points of reference round the
greater part of the tank interior, and see
movement relative to all points.

(d) Weightfloatin!i- The floating weight of the
entire roof shall include weight of roof plus
half the weight of the rolling ladder and
other hinged and flexibility supported
accessories that are carried up and down
In the tank with the roof. These are
calculated by the tank fabricator and given
on the drawing and on the roof name-plate.

(e) Deadwood:
(I) Fixed deadwood shall be measured as

described in 12. The drain lines and
other accessories attached to the
underside of the roof shall be treated
as fixed deadwood In the position they
occupy when the roof is at rest on Its
supports.

(II) When all or part of the weight of the
roof Is resting on its supports, the roof
Itself is deadwood and as the liquid
.level risesaround the roof its geometric
shape will determine how it should be
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deducted. The geometric shape should
be taken from the fabricator's drawings
or measured lnthe.fleld with the aid of
an: eflglneer's level.whlle; the ,'roof, is
restlr~g'on its supports.

16. Variable volume roofs
'(a) Roofs such '8S lifter, flexible' membrane,

breather.or.balloon.: rnav ref,fulre.spedal
deedwood measurements-for roof .parts
that eressometlmes. sub-merced. When
these parts, ssuch .as (columns, are fixed
relative,;to',the'tank,shel.l, they should be .
measured as,deadwood;inthe;usual way.
When .these·parts·move with:the roof and
hang down.lnto.the liquid, they should be
deducted;,as'tixed deadwood with the roof
in the 'lowest .posltlon. IOetal1s may be
secured :from the .fabricator or measured
in the field.

(b) Some variable volume roofs have flexible
members ~whlchmay float on the surface
.when the membrane is deflated and the
liquid level Is high. The floating weight of
the membrane displaces a small volume of
liquid. Data on the floating weight should
be secured from the fabricator and
supplemented, if necessary, by field
observation and measurement.

(c) Somevariable volume roofs have liquid seal
troughs or other 'appurtenances which
makes the upper outside part of the shell
Inaccessible for outside circumference
measurements. Liquid calibration of this
portion of the shell may be made, or (i)
theoretical dimensions may be taken from
the fabricator's drawings, or (II) the highest
measurable circumferential measurement
may be used as a basis for the portion of
the tank that cannot be measured. When
the method (I) or (Ii) is used, It shall be so
indicated on the calibration table.

SECllON II: CAUBRATION BY INTERNAL
MEASUREMENT

General
(a) This method Is based on the measurement

.of internal diameters.
(b) Diameters shall be measured only after the

. . tank has been filled at least once at its
. '. present locations with the product to its

working capacity or with water to its
equivalent height, and such product or
water has been held in the tank for at least
24 hours to allow for setting.

17.

.(c) The stipulated number of Internal diameters
shall be obtained as described under
19(a)(iv).

(d) Where practicable, an external
circumference shall be measured at
approximately the same height as that at
which a set of diameters of which a
verification is desired, has been taken. The
resulting internal diameters shall be
compared, and If a discrepancy is found,
the measurements shall be verified.

(e) It may be necessary In practice to refer all
tank dips to a datum point other than the
datum paint used for the purpose of tank
calibration. If So, the difference in levels
between these datum points shall be
determined either by normal surveying
methods or by other suitable means.

(f) The overall height shall bemeasured using
dip-tape and dip-weight from the dipping
datum point mentioned in (e) above to the
reference point (the dipping reference
point) on the dip hatch. This overall height
shall be recorded and marked on the tank
at the dip hatch,

18. EquIpment
(a) Steel tape4:omplylng with the

specification given under Part VII of Sixth
Schedule. The tape shall be greased well
before use.

(b) Dynamometer-This is used for applying
tension to the steel tape.

(c) Other equipment as referred to under 8.
19. Dillmeter measurements

(a) Procedure:
(I) All diameter measurement shall be

made with a tension of 4.5 ± 0.5 kg
. applied to the tape as indicated by the
dynamometer.

(ii) All tape measurements shall be
recorded as read, that is without
Including the length of the
dynamometer.

(III) The dynamometer length at 4.5 kg shall
be taken accurately before it is put Into
commission, and subsequent checked
before and after calibration of each
tank, the final check beingmade before
leaving the site.

(Iv) The measurements shalt be taken
between diametrically opposite points
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at the following levels on each course
(ring), the minimum number allowable
at each level being two on each course
(ring), at right angles to each other:-

(a) For riveted tanks (see Figure I)
(1) at 10 per cent of the height of

exposed portion of each course
(ring) about the level of the top of
the bottom angle iron of the tank
and above the upper edge of each
horizontal overlap between courses
(rings); and

(2) at 10 per cent of the heIght of
exposed portion of each course
(ring) below the level of the lower
edge of each horizontal over-lap
between courses (rings) and below
the level of the lowest part of the
top angle iron of the tank;

(b) For welded tanks (see Figure 2)
Two levels, the upper and the lower
levels, at the top and the bottom of
courses (rings), shall be 20 per centof
the height of the exposed portion of
the respective course (ring) away from
the angle irons or seams;

(c) All tanks
No measurement shall be taken nearer
than 30 em to any vertical seam.

(v) If for any reason it is impracticable to take
measurements at the positions described
above, then the diameters shall be taken.
as close to the proper position as
practicable, but not nearer the horizontal
seams than Is specified under (b) above.

(vi) The levels at which measurements have
been taken shall be recorded together
with reasons for abandoning the
prescribed level.

(vii) Measurementsshall be taken with the zero
end of the steel tape attached to the
dynamometer, one operator placing the
dynamometer on the predetermined point
and the second operator placing the rule
end-on to a point diametrically opposite.
The tape with the graduated side wholly
upwards Is then pulled along the rule until
the requlslte tension is registered by the
sounding of the buzzer in the
dynamometer. The relative position of
tape and rule is maintained by a firm grip
until the rule is removed from the side of
the tank and the measurement read on

the tape at the end of the rule which was
previously In contact with the tank side.
The operation shali be repeated at the
verlous positions at which measurements
are required throughout the tank. The
measurements shall be recorded clearly
In white chalk on the steel plates in such
a manner as to Indicate the positions at
which they were taken.

(viii) Each measurement of diameter shall be
recorded to the nearest mm.

(b) All other measurement shall be followed
in accordance with section I. .:

PART III
METHOD FOR COMPUTATION OF CAPACITY
TABLES FOR VERTICAL OIL STORAGE TANKS

1. Scope
This method prescribes the methods of

computation on capacity tables for vertical storage
tanks Intended for bulk storage of petroleum and
liquid petroleum products.
2. General

(a) The calculations shall be made In
accordancewith the acceptedmathematical
principles.

(b) At the head of each capacity table It shall
be clearly stated that the dip/capaCity.
relationship applies onlyto dips taken at .
one specified point. This point shall be
clearly marked on the tank, and the height
of the dipping reference point shall be
recorded at the head of the capacity ta ble.

~. rorm Df tank tables
Provided that tank tables have been prepared

in accordance with the principles laid down in this
standard, the form in which the table is set out will
not alter the accuracy of the figures obtained from
it, but the following principles shall be applied In
preparing the tank tables:-

(I) The Intervals of dip at which the tables are
set out shall not be so great that
Interpolation for Intermediate dips Is
difficult. It Is convenient to set out tables
at Intervals of dip not greater than 5 cm,
tor then a small proportional parts table,
calculated on the average content of tank
per unit depth, may be used for calculating
the litres corresponding to inter-decimal
dips. In the case of lap jomts, however, the
proportional parts table should be set out
for every course (ring). Levels affected by
bottom Irregularities and deadwood shall
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not be :induded in.catrulating the average
capacity. per unit depth used for the
proportiorel.perts.tatse; ..and.this table:shall
not beapplied In Inte.rpolationsat theselevels.

(ii) The tablesirnav be set out moreJully; this
may be justlfiable·ln. some:caseswhere the
greatest speed in calculation is.deslred, but
it shall be remembered that a.tableset out
on a siggle;sheet of papen is often quicker
in usethan one-which"occupies several
pages.

(Iii) It should~beremembered.that, etbest, no
oil measurement .can be ;relied upon to
nearer that-one partiinl0,OOO. Commerdal
tables should never be set ouNo show any
fractions·of:a litre, and minor·dlscrepancies
within this!limit.shall be disregarded.

(Iv) In general, ,therefore, it is recommended
that tablestshould be set out to show litres
at intervals ·of 5 cm in dip with a
proportional parts table for Intermediate
dips, the lIatter being set out against
millimetres.

(v) A recommended format of a calibration
chart for butt welded tanks Is given in
Table 2.
SECTION I : STRAPPINGMETHOD

4. Corrections to be applied to me.sured
circumferences

(a) Step overs:
(i) For each obstruction the- excess or

deficiency of the tape measurement
spanning the obstruction as compared
with the step-over interval for the course
(ring) concerned shall be subtracted from
or added to the circumference figure
obtained by strapping, and the result shall
be taken as the corrected circumference,
free from error due to the displacement
of the tape from its proper path by the
obstruction concerned.

(ii) Step-over correction shall be Included for
all vertical seams where it Is detectable
in the caseof vertical seamsprovided that
the tape path used and entirely clear of
rivet heads, an average step-over
correction may be determined for each
course (ring) and multiplied by the
number of seams per course (ring) to
obtain the total correction to be applied
to the measured circumference of that
course (ring) to compensate for such
overlaps. .

(III) For single obstructions, only step-over
corrections2mm or over shall be induded.

(Iv) The use of the step-over corrects
circumferences for the effect on them of
vertical seam overlaps but does not
correct the tank tables for the effect as
deadwood of internal projections of the
seamedges.These shall be computedand
accounted for as deadwood.

(v) Bychoosing tape courses Inorder to avoid
appurtenances, use of step-overs could
be eliminated to a great extent.

(b) Plate thickness
Plate thickness measured shall.be recorded
to the nearest 0.1 mm.

(c) Temperaturecorrection
Where the strapping and dipping tapes are
calibrated at 20° C, and the tank table is to
be corrected for usewith the shell at lSClC,
. from each measured drcumference shall
be subtracted 0.00009 times the measured
circumference, before the figure is taken
into further calculation.

5.Calcul.tlons
(a) The mean external circumference of any

course (ring) shall be the average of the
circumferences measured on it and
corrected to the nearest 0.1 mm.

(b) The mean internal drcumference of the
course (ring) shall then be calculated from
the mean external circumference of the
course (ring) by subtracting from the latter
2 7t times the plate thickness in metres.

(c) The open capacity of each course (ring),
that is, its capacity without allOWingfor
deadwood shall be calculated as if the
course (ring) were a true cylinder of the
mean internal circumferencedetermined as
under (b) above. This rule shall apply to
vertical cylinders of in-and-out, telescopic
or shingled construction.

(d) The open capacity of each course (ring) In
IItres per centimetre of height shall be
obtained by using either the following
formula or any other mathematically
equivalent process:-
Open capadty in litres per centimetre

OX10000= 47t XI000.028
or 0.795752 x C2

where-
C = the mean internal circumference in
metres and p = 3.14158
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(e) For tanks which are inclined to the vertical,
these formulae shall be modified as given
in clause 11.

(f) Specimen calculations are given in clause
12.

SECTION II : INTERNAL MEASUREMENTMETHOD
6, Corrections to be applied to diameter
measurements

(a) Deductions shall be made from the average
tape readings obtained in measuring
diameters to allow for the effect of sag.
The correction Z for sag expressed in metre
is given by the formula:
Z = W2SJ = KSJ

24pz

where
p = pull on tape ln kg,
S = span of tape r.e., outside circumference
of the tank in m,
W = weight of tape In kg/m, and
K = W2/24P2 = constant
Example: For a tape 10 mm wide and 0.25

mm thick, made of steel of density 7.850 kg/m3,
values of K to give the correction in centimetres when
the tape is stretched with flat side horizontal, will
be:

P K
4.4 kg 8.29 x 10-5
4.5 kg 7.92 x 10-5
4.6 kg 7.58 x 10-5
The above formula gives practically the same

results as the equation of the catenary and is less
cumbersome.

(b) To the average diameter of each course
(ring), corrected for sag, add the length of the
dynamometer when registering a pull of 4.5 kg.

(c) Corrections for the effect of stretch are
unnecessary because the tension applied Is that at
which the tape Is standardized.

(d) Corrections for temperature shall be made
as specified in 7(c).
7, Calculations

(a) The mean diameter measurement will
consist of the average, of the separate tape readings
corrected for sag, plus the length of the
dynamometer.

(b) The procedure shall, therefore, be :
(i) Average the tape readings obtained for

each course (ring), by dividing the sum of

all these readings on the course (ring) by
their number. Round off this average to the
nearest 0.1 mm .

(II) Correct the mean result of (i) for sag as
specified in 6(a).

(Iii) Add to the result of (II) the dynamometer
length as spedfied In 6 clause (b).

(c) Where the measuring and dipping tapes
are calibrated at 20°C, and the tank table is to be
correct for use with the shell at 15°C, multiply the
result obtained in (b)(iii) above by (1-0.000 09),
before the figure is taken Into further calculation.
Round off this figure to the nearest 0.1 mm.

(d) Calculate the open capacity of each course
(ring) that Is its capacity without allowing for
deadwood, as if the course (ring) were a true cylinder
of the mean Internal diameter determined under (b)
above. This rule shall apply to vertical cylinders of
in-and-out telescopic or shingled construction.

(e) The open capacity of each course (ring) In
litre per centimetre of height shall be obtained by
using the following formula or by any other
mathematically equivalent process:

DZX 1t or 0.000785 376 x D2
1000.028X4

where
D = the mean internal diameter in

. centimetres.
(f) For tanks which are Inclined to the vertical,

modify these formulae as given in 11.
(g) When the level or levels from which all

depths will be measured differ from the datum level
from which the tank table is first prepared, correction
for difference shall be made In the final table,

(h) Specimencalculationsare given in clause13.
8,DeadWOod

(a) The open capadty of each course (ring)
shall be adjusted for any deadwood it contains.

(b) The total volume of each piece of deadwood
shall be calculated to the nearest litre. In this context,
the term 'piece of deadwood' shall include such Items
as the rivet heads in one line around the tank, taker)
collectively, as a single 'piece' of deadwood.

(c) The effect of small piecesof deadwood may
be neglected provided that (I) the total effect of any
such neglect shall not lead to error in the tank tables
exceedIng 0,005 per cent of the total capadty of the
course (ring) In which the deadwood occurs, and (II)
any deadwood so neglected is distributed evenly, or
substantially so, over the whole height of the course

~ ...L__
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(ring), in-~lculatll'1g the table; however,"it shall be
permisslble to Include the effect of any_deadwood,
however small.
9. Tankbottoms

(a) When the: tank bottom is '.substantially
horizontal, for example, whenthe tank ts.camed on
a level concrete raft cr.steel structure, then bottom
irregularities can.be n~lected.

(b) When the tank bottom'has.beencallbrated
by measuring In,sultable ,known .volumes of i(lquld,
the tank table for~theselevels shaltbe prepared from
these measurements .on .sound mathemetlce!
principles. The hlghest:level and capacity shown in
the tank bottom ,calibration table so prepared shall
then be the datum level and capacity from which is
to be constructed. ';r"he 'rest of the table should be
prepared by calculation as described in this section.
10.Floating roOfbnk

(a) Exceptfor.the fallowing modifications, tables
shall be prepared In accordance with Section Iand
Section II:'

(i) Allowance for deadwood shall be made as
described In dause 8.

(ii) The drain line and other accessories
attached to the underside of the roof shall
be included as fixed deadwood in the
position they occupy when the roof is at
rest on its supports. The position of these
accessories should be specified In the
calibration table.

(iii) Two levels shall be defined, both an exact
number of centimetre above the datum
point fromwhich dip readings will be taken.
The first level, desiqnated A, shall be not
less than 4 an and not more than 6 em
below the lowest point of the roof plates

, when the roof Is at rest. The second level,
deSignated B, shall be not less than 4 em
and not more than 6 cm above the free oil
surface when the roof is at Its lowest oil
borne posltlon,

(iv) The floating weight of the entire roof shall
indude weight of roof plus half the weight of
the roiling ladder and other hinged and
flexibly supportedaccessoriesthat are carried '
up and down in the tank with the roof.
The displaced volume due to roof weight
can be easily calculated from :
"Roof weight in kgl Density of stock in kg
': per litre at tank temperature

. '~>;;>The displacement, minus the volume of
,,,: ' ; deadwood already accounted for In (II), .'.

above, shall be considered as an Item of
deadwood applicable to all levels above B.
It shall either be entered as such on a
supplementary table or taken into account
In the preparation of the final table as a
deduction for deadwood at all levels above
B. For levels between A and B, the
proportion of roof displacement to be taken
Into account as deadwood may be
calculated from the dimensions of the
floating roof. These partial displacements
shall either be entered as such In the
supplementary table as applicable for levels
between A and B, or taken into account In
preparation of final table. Alternatively
where measured quantities of oil have been
admitted to the tank and corresponding
levels of the free oil surface determined by
dipping, the necessary adjustments to the
tank capacity within the range of the levels
A and B may be computed from this data.
The part of the table between levelsA and
level B shall be marked 'not accurate'.

(v) It Is considered impracticable to allow In
the tank table, for the effects of extraneous
matter retained by the roof, varying friction
of the roof shoes and varying immersion of
roof supports.

11. Computation of contents ofunks Indlned
to the vertical
[See dsuses 5(e) and 7(f}]

(a) "ranks IJ1clinedto the vertical:
(I) Capacity as determined in S(e) and 7(e)

applies to tanks which are vertical. Fortanks
Indlned to the vertical at an angle ., the
open capadtv in litres per centimetre of
vertical height, is given by :-

0.795752 x C2 x Sec 8
Where C = the mean Internal
circumference in metres.

OR
O.000785'376X 02 x Sec e
where
o = the mean Internal diameter In
centimetres.
sees may be ignored for angles of tilt up to
lin 50, this representing a maximum error
of 0.02 per cent.

(II) The' correction specified above shall be
applied before the corrections for
deadwood are made.
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[See clause 5(f)J

l2. Example for 6trapping method

(a) Data obtained by strapping

Course (ring) Measured Stepover Plate thickness Internal heights of courses
No. exter/1al corrections (rIngs)

cIrcumferences metres
metres mm Individual Cumulative

cin cm

8 Top 113.040 0.002 7
8 Middle 113.086 0.002 7 187.0 1475.0
8 Bottom 113.085 0.002 7

7 Top 113.127 0.002 7
7 Middle 113.133 0.002 7 179.0 1288.0
7 Bottom 113.130 0.002 7

6 Top 113.090 0.003 10
6 Middle 113,096 0.003 10 190.0 1109.0
6 Bottom 113.092 . 0.003 10

5 Top 113.152 0.004 13
5 Middle 113.160 0.004 13 179.0 919.0
5 Bottom 113,155 0.004 13

4 Top 113.085 0.010 13
4 Middle 113.092 0,010 13 191.0 740.0
4 Bottom 113.090 0.010 13

3 Top 113.175 3.010 16
3 Middle 113.176 0.010 16 178.0 549.0
3 Bottom 113.170 0.010 16

2 Top 113.077 0.013 18
2 Middle 113.081 0.013 18 191.0 371.0
2 Bottom 113.075 0.013 18

1 Top 113.187 0.015 20
1 Middle 113.189 0.015 20 180.0 180.0
1 Bottom . 113.175 0.015 20
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(b) Additional data

(i) Deadwood

CourseApplicable h~ight
(ring) em
No.

8 1466 to 1475

8 1415 to 1466
8 1350 to 1415

8 1288 to 1350

7 1109 to 1288

6 919 to 109

5 740 to 919

4 549 to 740

3 371 to S!49

2, 180 to 371

1 107 to 180

1 51 to 107

1 46 to 51

1 Oto46

. THE~GAZETTE .OF INDIA:.lEXTRAORDINARY [PARTII-SEC. 3(i)]

·/itres i/an
Deadwood

~350 -38.889

~508 -9.961

2336 -35.938

:nll nil

nil nil

nil nil

nil nil

-195 -1.021

-259 -1.455

-309 -1.618

-145 -1.986

-59 -1.054

-36 -7.200

nil nil

Total deadwood in
courses Iitres

-3194

-195

-259

-309

-122

(ii) Tape calibration temperature

(iii) Condition of tank at time of strapping:

Water In tank to depth of

Water temperature

Density of water at 20De

(c) calculation of corrected internal circumferences course (ring)

Measured external drcumference at 20De

Correction for calibration temperature of tape

calculated external circumference at 15°C

Step-over correction

Correction for plate thickness

7 x 21t= 7x6.2832 mm

eorrected internal circumference

(calculation for other courses may be done in a similar way)

1400 em

20De
1000 kg/I

No.8 top

113.040 a m

-.0.0010 2 m
113.0298 m
-0.002 am

-0.0440 m

112.9838 m

__ » 4
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. The corrected Internal circumferences for the remaining measurements given above are shown below.
(d) calculation of open capacity of courses (rings)

Course (ring) No. conected internal Mean internal Open capadty of course (ring)
circumference drcumference f

m m lIan litres
8 Top 112.9838
8 Middle 113.0298 113.014 10163.48 1900.571
8 Bottom 113.0298
7 Top 113.0708.
7 Middle 113.0768 113.0738 10174.22 1821.185
7 Bottom 113.0738
6 Top 113.0140
6 Middle 113.0200 113.0164 10163.95 1931.150
6 Bottom 113.0160
5 Top 113.0561
5 Middle 113.0641 113.0598 10 171.70 1820.734
5 Bottom 113.0591
4 Top 112.9831
4 Middle 112.9901 112.9871 10158.62 1940.296
4 Bottom 112.9881
3 Top 113.0543
3 Middle 113.0053 113.0530 10170.48 1810.345
3 Bottom 113.0493
2 Top 112.9407
2 Middle 112.944 7 112.9414 10150.41 1938.428
2 Bottom 112.9387
1 Top 113.0361
1 Middle 113.0381 113.0328 10166.84 1830.031
1 Bottom 113.0241

Total 14993.040
(e) calculation of net capacity or courses (rings)

0,1dip Open capadty Deadwood Net capacity
an I/em Vem t/cm

o to 46 10166.84 Nil 10166.84
46 to 51 10 166.84 - 7.20 10159.64
51 to 107 10166.84· + 1.05 10167.89
107 to 180 10166.84 -1.99 10164.85
180 to 371 10150.41 -1.62 10148.79
371 to 549 10170.48 -1.46 10169.02
549 to 740 10158.62 -1.02 10159.60
740 to 919 10 171.70 nil 10171.70
919 to 1109 10163.95 nil 10163.95
1109 to 1288 10174.22 nil 10174.22
1288 to 1350 10 163.48 nil 10163.48
1350 to 1415 10 163.48 -35.94 10127.54
1415 to 1466 10163.48 -9.96 10153.52
1466 to 1475 10163.48 -38.89 10124.54

__.._.__ --
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13. Example:for internal measurement method' [See ,clause 7(hi]
(a) Data obtained by Internal measurement-

:(I) : .In'thlsexample It Is assumed that the same tank as in 12 has been calibrated by internal
:measurement. 'The means of each course (ring) of the tape measurements of the
,internal' diameters are as In col.-2 of the table In (d) below:

Dynamometer..Ie!)gth at a.tensionot 4.5 kg:= 21.30 an
(b) Additional data

(i) ·AIIcourse (rir,!g)'height deadwood, etc., are the same as in 12.
(c) 'S~g,correction

(I) "For a'tenslcn.of 4;5,kg, the 'sag·correction for course (ring) No.1 Is :
7.89 x 1O~5(35.7878)3 = 3.61 cm.

(d)' .Calculation,:of'corrected:internal diameter course (ring) No.1
Mean·t~pe'reading for diameter 3'578.78 em
~g.correction .(deduct) 3.61 em
Corrected tape reading 3 575.17 em
Dynamometer length (add) 21.30 em
Measured lnternaldlameter at 20°C 3 596.47 em
Con:ectiQnfor caHbratlon temperature of tape (deduct) 0.32 em
Corrected imternal diameter at 15°C 3596.15 cm

The corresponding tape readings and corrected internal diameters calculated as shown above, for
all courses (rings) are tabulated below:

Course
(ring)
No.

Mean tape reading Mean tape reading for
diameter corrected for sag and

dynamometer
em

Mean internal diameter
corrected for tape calibration

temperature
emem

8
7
6
5
4
3
2

3597.44
3598.61
3596.59
3597.81
3595,20
3597.26

3597.12
3598.29
3596.27
3597.49
3594.88
3596.84
3593.33
3596.15

3579.75
'3580.92
3578.90
3580.12
3577.50
3579.47
3576.95 3593.65

3596.471 3578.78

(e) Calculation of open capadty of courses (rings)

Course Open capacity of course (ring) Open capacity of course (ring)
(ring) No. I/cm lit res

8 10162.17 1900326
7 10 168.79 1820213
6 10157.37 1929900
5 10164.27 1819404
4 10149.52 1938558
3 10160.59 1808585
2 10140.77 1936887
1 10156.69 1828204

Total: 14982077

.• ,.-. ·'-1-1"",,···, '·n.......~..t·· 1'" .. n'T""" _.,._-.,..... ' •. _..,r+;:::::;;:::\!" ....-- .. '1'.$" if ~A_
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(f) calculation of net capacity of course (ring) ,

Oil dip (em) Open capacity (I/em) Deadwood (I/em)
o to 46 10156.69 nil
46 to 51 10156.69 -7.20
51 to 107 10156.69 + 1.05
107 to 180 10156.69 - 1.99
180 to 371 10140.77 - 1.62
371 to 549 10160.59 -1.46
549 to 740 10149.52 -1.02
740 to 919 10164.27 nil
919 to 1109 10157.37 nil
1109 to 1 288 10168.79 nil
1288 to 1 350 10 162.17 nil
1350 to 1 415 10 162.17 - 35.94
1415 to 1 466 10162.17 - 9.96
1466 to 1 475 10162.17 - 38.89

Net capacity (I/em)

10156.69
10149.49
10157.74
10154.70
10139.15
10159.13

. 10148.50
10164.27
10157.37
10168.79
10162.17
10126.23
10152.21
10123.28

TABLE 2
[See Clause 3(a)/(v)]

RECOMMENDED FORMAT OF A CAllBRATION CHART FOR BUTT WELDED TANKS
Tank No......................
Code ...........................

Proportional parts Type ...........................
Diameter or
Circumference .............
Height. ............... ,.... ,...

mm litres an litres an litres an /lues em litres em I/tres an litres em litres em litres
1 00 200 400 600 800 1000 1200 1400
2 OS 05 05 05 05 OS 05 05

3 10 10 10 10 10 10 10 10

4 15 15 15 15 15 15 15 15

5 20 20 20 20 20 20 20 20

6 25 25 25 25 25 25 25 25

7 30 30 30 30 30 30 30 30

B 35 35 35 35 35 35 35 35

9 40 40 40 40 40 40 40 40

10 45 45 4S 45 45 45 45 45

11 50 250 450 650 850 1050 1250 1450

12 55 55 55 55 55 55 55 55

13 60 60 60 60 60 60 60 60
14 65 65 65 65 65 65 65 65

t
I
\
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mmfitres em IItres ..an fitres emlitres cmutres emlitres em litres emlitres em fitres

15 70 ',70 '7.0 70 70 70 70 70

16 75 75 75 75 75, 75 75 75

17 80 80 '80 80 80 80 80 80

18 85 '85 '85 ,85 85 85 85 85

19 90 90 ,90 90 90 90 90 90

20 95 95 . '95 ',95 95 ,95 95 95

21 100 ..300 500 700 900 1100 1300 1500

22 05 ,OS ,OS 05 05 05 05 05

23 10 10 :10 10 10 10 10 10

24 15 ,15 15 15 15 15 15 15

25 20 20 20 20 20 20 20 20

26 25 25 2S 25 25 25 25 25

27 30 30 30 30 30 30 30 30

28 35 35 3S 35 35 35 35 3S

29 40 40 40 40 40 40 40 40

30 45 45 45 45 45 45 45 45

31 150 350 550 750 950 1150 1350 1550

32 55 55 55 55 55 55 55 55

33 60 60 60 60 60 60 60 60

34 65 65 65 65 65 65 65 65

35 70 70 70 70 70 70 70 70

36 75 75 75 75 7S 75 75 75

37 80 80 80 80 80 80 80 .80
38 85 85 85 85 85 85 85 85

39 90 90 90 90 90 90 90 90

40 95 95 95 95 95 9S 9S 95
41

42

43

44

4S

46 Data regarding strapping, dimensions, etc.

47

48 Approved Signature Date

49

,~- .--- -·,-.,_·-r--t..... c:=: L ,_
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TENTH SCHEDULE
APPUCAT10N FORM FOR REGISTRATION OF IMPORTER OF WEIGHTS AND MEASURES

[See Rule 15]
To

The Director of Legal Metrology,
Government of India,
New Deihl.

SIr,
I/We* hereby apply for registration of my/our* name(s) as Importer of weights and/or measures.
Particulars with regard to items specified In the table below are given against each such item. The

registration fee of Rs has been paid in the treasury at.. vide Chalan No.
......................... dated endosed.

1. Name and full address:
2. Whether Individual/undivided Hindu family/registered firm:
3. Income-tax registration No. (If any):
4. Date of registration as manufacturer/dealer; registration No. and name of registering authority :
5. Date &. No. of the licence to carry on the business of weights and measures; the name of authority by

whom the licence was issued/renewed :
(a) buying and selling, or
(b) manufacturing.

6. Item(s) of weights and measures in relation to which the applicant has been registered as manufacturer
and/or dealer:

7. Items of weights and measures for which application Is being made for registration as Importer:
8. Items, If any, Imported during the period of two years Immediately preceding the year in which the

appllcatlon Is made :
9. Remarks:

S;gnature
*Delete WhichIs not applicable.

ELEVENTH SCHEDULE

REGISTER TO BE MAINTAINED BY THE MANUFACTURERS OF WEIGHTS AND MEASURES
[See Rule 24]

1. Name and address of the manutacturer : .
2. Description of the weight or measure ..
3. (i) No. of the manufacturing llcence ..

(ii) Date on which the licence was issued ..
(iii) Period of validity of the licence .

4. Particulars of order, if any, suspending or revoking the licence .

51. Month Unsold stock Quantity Total Sold within the State Sold outside the State Total Balance Re~
No. from previous manufactured 3+4 sold 5·11 maries..

month during the 6+9
month

No. Despatch Name No. Despatch
of voucher of of voucher
items, No. and the items No. and
sold Date State sold Date

2 3 4 5 6 7 8 9 10 11 12 13
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I
I

REGISTER TO BEMAINTAINED BYTHE REPAIRERS IN RESPECT OF WEIGHTS OR MEASURES
RECEIVEDFROMOTHER STATES .

I
[See Rule 24]

Name-and address of the repairer ....................... licence No. : ....................
Date of licensing : ............

51.No. Date State Items & Receipt Amount of Amount of Total amount Date Re-
from :theirNos. No. & repairing verification charged of marks
which 'booked date of charges fee return
received .for repair .Issue to the

to the user
'user

1 2 3 4 s 6 7 8 9 10

REGISTER TO BEMAINTAINED BYDEALERSIN WEIGHTS ANDMEASURES
[See Rule 24]

1. Name .and address of the dealer .
2. Description of the weight or measure ..
3. (i) Licence No.• ' ..• 1•••••••••••••••• , •••••••••••••••••••••••••••••• ,, •••••••••••• 1••••••••••••••••••

(ii) Date on which the licence was issued ; ..
(iii) Period of validity d the Hcence ..

4. Particulars of order, if any, suspending or revoking the licence " ..
S. Category of weight or measure (category A or B) ..

(Category A or B)

51. Month Unsold Brought Brought Total Sold witnln the State SOldoutside the State Total Balance Re-
No. stock within from 3+4 sold 6-12 marks

from the outside +5 7+9
prellious State the
month during State

the during
month tne

month
No. Despatch No. Despatch Name
of voucher of voucher oftne
items No. and Items No. and state
sold Date sold Date

2 3 4 5 6 7 B 9 10 11 12 13 14

1. Approval of model

TWELFTHSCHEDULE
SCALEOF FEE
[SeeRule 25]

At the rates specified in the Legal Metrology (Approval
of Model) Rules, 2011 subject to the condition that
total fee so charged Is not more than Rs. 10,000/-
Weights and Measures specified in the Legal Metrology
(General) Rules, 2011
at total fee so charged is not more than Rs. 5,000/-

2. Verification and stamping of any
Type of Weights and Measures:
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3. Issue of a copy of any document
not being a document of a
confidential nature

4. Registration/Renewal of regist­
ration of any person as an
importer.

At the rate of Rs. 10 for every 100 words or
part thereof.

Rs.sOO.OO

5. Application fee for preferring any
appeal under the Act to
the Director/Controller

Rs.100.00

6. Application fee for preferring
any appeal under the Act to the
Central/State Government

Rs.200.00

THIRTEENTH SCHEDULE
Format for nomination of the Director by the Company

[See Rule 29]

Notice is hereby given that Shrl/Smt/Ms Director of
the (name and address of the company) has been nominated by the company by a Resolution
passed at their meeting held on at to be incharge of, and be responsible

, for the conduct of business of the company or any establishment/branch/unit thereof and authorized to
exercise all such powers and take all such steps as may be necessary or expedent to prevent the commission
any offence by the said company under the Legal Metrology Act, 2009.

Shri/Smt/Ms ;., Designation has accepted the said
nomination and copy of said acceptance Is enclosed herewith.

A certified copy of the said Resolution is also enclosed.

Place : .. Managing Director/Secretary of
Date :......................... (name of the company)
Note: Score out the portion which Is not applicable.

[File No. WM-9(6)/2010-pt.]

RAKESH KACKER, Spedal Secy.

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-I 10064
and Published by the Controller of Publications, Delhi·1I0054.

In
diaC

ode


