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EXPLANATORY HE‘ORNDIE! .

This dlrectlve is adopted in appllcatlon of Artlcle 100 of the TreaiJ and
Council Directive Ne, 71/31o/EEC of 26 July 1971 on the approximation of the
laws of the Member States relating to common provisions for both measurlng
instruments and methods of metrological control (1). -

The aim is to remove existing technical ﬁaﬁriers to intrérCommunity trade in
the check-weighing and grading machines sector which exist because of diffe~
rences between the ngtional 1laws .7 governing these instruments in the various
Nember States, . ' S

The rules applicable in the lember States to check-weighing and grading machi-
nes differ fairly widely. These differénces are ﬁot limited to technical
design specifications but also concern the degree of precision reqﬁired aﬁd

the control techniques to which these weighing machines must be subjected before

being pul on the marketi

At the trading level similar s1tuatmonsarise ‘from the fact that manufacturers
are obliged to diversify their prodaotlon to take 1nto account the laws in force
in the Member State where the weighing machines are $0” be used, and the fact

~ that they have to undergo repeated checks carr1ed out in accordance with dlffe-‘
, r1ng procedures.
' As the exlstlng natlonal laws are Justlfled by a legltlmate w1sh to protect
consumers and users, the only poss1ble method of remov1ng ‘the 1nconven1ence
resulting from divergences between the laws would appear t6 be the harmoni-
zation of those laWS and the oreation of the ccndltlons necessary for establms—
hing the Common ﬁarket. .

The term "weiéhing and grading machines" covers instruments which can

- without the help of an operator - divide up a group of artlcles, also cal~
led "loads", into several subgroups according to the respectlve welghts of
these articles,

There are several types of "weighing and grading machine™ ;of these, the
check-weighing and grading machine divides up articles the weights of which
vary on either side of a predetermined value called the nominal weight,

(1) O of the European Communities N°,.L 202 of 6 September 1971,
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 They are used at the end of the prqcess to check whether each prepaokaged

- GONSULTATION OF bm@mm AND THE ECONOMIC AND SOCIAL COMMITEE

o 2 -
Chock-weighing machines are .used’ chiefij.in.filling and prepackaging works,

1ot complles with the apprOprlate nOﬂlnal quantlty and where it does not,

to elxminate any lot whose weight or volume falls Bhort of thls nomlnal
value Y ‘

This appllcation illustrates how 1mportant the 1nstrument is both for the pro-
dncer or paskncm and for the end ‘consumer, '

A

- To some extént; correoct prepackaging of products put on the market deﬁends”

on the precision of this type of weighing machine,

This draft directive therefore aots as ' a 00mp1emenx to Birectlves on prepac—
kagmng submitted earlier and, together with them, forms a corpus whlch oannot ‘

s but bq beneficlal to the consumer.

xIﬁ addition, &t the same time as bringing about harmonization between the

dlfferent naiional laws conoernlng these machlnes, the directxve would make

:/i it possible for them to clrculate freely within the Community at present
S this is not the case. :

\Defining<bomhuni€§ procedures on pattern approval and initial verification for

these weighing machines, and the concomitant reciprocal recbgnition of eohtrols,
would simplify the formalitles whlch producers gnd oustomers have to undergo.\
This Birective wculd mean one more measurlng 1ﬁstruments sector harmon;zed at

Communlty 1evel«

¥

Pursuant to the prov131ons of the second paragraph of Art:cle 100 of the

' Treaiy, these two bodies must be consulted. Implementatlon of the prov181ons

of theia1rect1ve wvuld, 1n the case of some Member Staxes, requlre amenﬂments
~ %o their laws, )



PROPTSAL 0R A COUNCIL DIRIMNTIVS
on the opproximation of tho laws of the Hamber States. .

relating to CHECK~WEIGHING AND GRADING MACHINES

(submitted by thé Commissida to the Council)
THE COUNCIL OF THE FUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the Buropean Economic Community,
and in particular Article 100 thereof,

Having regard to the proposal from the Commission,
Having regard to the Opinion of the European Parliament,
Having regard to the Opinion of the Economic and Social Committee,

thereas in the various Member States construction and testing methods for
check-weighing and grading machines are subject to mandatory provisions
which differ from one Illember State to the next énd thercfore hinder trade
in these iﬁstruments ; whercas it is therefore necessary %o align these pro-
visions, '
¥hercas tho Council Directive of 26July 1971 on the approximation of the laws
-of the Member States rclating to tommon provisions for both measuring instru—
ments and methods of metrological control (1) defines the procedurcs for EEC
pattern approvél and EZC initial verification ; whereas, in accordance with
this Directive, it would be appropriate to draw up techmical design and ope—
rating specifications with which theso check-weighing and grading machines
have to comply if they are to be imported, marketed and freely used-aftér
undergoing tests and having tho relevant marks and signs affixed,

Whercas, the abovementioned Directive glso.stateé that, where the conditibns
.aiiow, the separate direotives may specify the date by which cach HMember State
ghall annul the national provisions appliosble to instruments similar to those
which comply with the Community provisions j whereas in this casc it is not

yet permissible to.fix such a date,

HAS ADOPTED THIS DIRECTIVE :

(1) OF of Zuropean Communities N° L 202 of 6 September 1971

|
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Article 1
This Direotive shall apply %o cheock-weighing and gradiﬁg mdchines. These
instruments are defined in point 1 of the Annex.

Article 2
Check-weighing and grading machines for which EEC signs and marks may be
issued are described in the Annex, They shall be.subiect to EEC pattern appro-
val and ERC initial verification,

Articlo 3
No Member State may prevent, proiiibit or restrict the placing'on'the market
oF entry into service of check-weighing and grading. machines bearing the sign

certlfylng WEC pattern approval or the merk certifying IRC initial verification
for reasons comnected with their metrological characteristics,

Article 4

"1, Member States shall put into force the laws, regulations and administrative

‘provisions nceded in order to comply w1th this Directive within elghteen
months of 3tB notification and shall ;orthwzth 1nform the GOmmlssion the—

reof,

2, Hember States shall communicate o tha Commzssion.the text of ‘the pmaV1sions
. of naticmal &aw'whloh ihqy*mdnpm ;n*thé fiﬁld-ooverad’hy thia D&rbd%&vé.

LA ST A

7~A:tioie 5
This Directive is addressed to the Member Staﬁes.
Done at Brussols,

For thé Council
The President
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Cencral considerations

1, General definition

A weighing and grading machine divides up, without the help of an operator,

a group of articles; also called "loads", into severgl sub-groups according

1o the respective weights of these articles, A distinction is made between?
grading and checlking machines and grading and classifying machines 3

- a grading and checking machine divides up articles the woights of which
vary on either side of a prodetermined value called the nominal weight,
The function of the grading macaine is to divide the articles into two

_or more sub-groups according %o the valuc of the difference between their
weight- and the nominal weight ;

- a grading and classifying machine divides articles of different weights
for which there is no predetermined nominal weight, Thé function of the
grading machine is to classify the articles into several sub~groups, each
characterized by a Tixed weight range. .

This Directive only concerns checkweighing and gradlng machines,

2. Terminology

2els Clagsification of machines

2,1,1,  according to their method of operation :
- weighing and grading machines with continous movement of the loads,
or''econtinucus grading machines" ¢ the movement of the loads on teo
the load recepter is continuous and the welbht information is

accuired during this movement;

- weighing and grading machines with discontinuous movement of-the
loads, or "discontinuous grading machines" : the movement of the
loads on to the load receptor ie discontinuous and the weight in-
formation is acquired when the load is at rest,

24102, according to their ﬁethod of grading
The grading may take the form of 3
- the appearance of physically distinct sub—groups leav1ng the machine

- the counting of these sub-groups by metors w1thout any physmcal sepa+
ration j ;

7
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2,2,

. 2.2.1'
’2.2;1,1;.

26201424

2,234

-

" "Bu2uTede

24224

-

~ the stamping on each load of a distinctive mark for the subgroup
to which i%. belongs -

-~ geveral of the operaxlons mentioned above,

Component oquipment S

Heasuring train
Weigh cell

Non-automatic weighing instrument or part thereof designed to.
supplyflnformatlon relating to the weight of the loads to be gra-
ded, -

It consists of & load recoptor, a load-balan01ng-devloe which may

be automatic o nomiitomatic and possibly-andndjeating dewi @,

Phowing’ chiborogdeyoiue of the dondswedght or. o MMWM ™en

meoh it und _a mofaronce vulue, in units of weight ‘

- .J ~a -

Trlpping dev:ce

* Device that gives the order to acquire weight information,

Processing transducer ‘ e

A devide which converts the data from the w@inhlﬁg'unitiinto an
electrical or other szgnal and processes this signal to glve a
grading order,,

Grading indicator v

- A device whlch givos at loast one of tho following items of infor-

mation 3

‘= the woight of the graded loadj;

*

~ the difference between this welght and a reference value H
- the sub-group to which the graded load belongs.

Load Conveyor

Device designed to enable the loads to be moved on to the load
recepter, It may form part of the welgh cell.



2.2.3.

20205.

2.2.6.

2.3,

24301

243424

2.3430

2.344.

Presctting Device
Device for fixing the weight limits of the load sub-groups,
Grading Device

Dovice by which, wherc appropriate, the loads are divided inte phy-
sically separatce sub~-groups,

Zeroing Device

Device which automatically corrects, in the light of the grading
results, the setting of the machine making -up the loads upstream
from the grading machine,

’

Counters

Devices indicating the number of ioads which have moved on to the
load receptor (movemeqt counter) or indicating the number of the
loads in each of the sub—groups (division counters),

Grading characteristics

Grading Reference Setting

Valuc oxpressed as.a unit of weight, set by the 0pepatof by means of
the presetting device, in order to establish the limit between itwo
conseeutive load sub—groups,

Grading Point

Value in unit of weight in respect of which two different grading
decisions may be taken, cach having the same probability.

Orading Range -

Woight interval within which the ﬂradlng reference settings can be
adjusted for a given nominal w01ght valuc of the loads,

Y

Grading Interval

Ranga, expressed in units of .weight botwocen two consecutive grading
roference settings,



2¢3¢5¢ Grading Brror -

Difference between the value of the grading reference setting and
that of the grading point, , R

4

24346, . Weight Category | ‘ o

n grading referonce settings divide the whole range of weights .from
zero to infinity into {n + 1) weight categories consisting of loed
sub~-groups, :

2:3e7s Drift
Variation in the value of the grading point per'unit of time, ‘
24348+ .Zone of Indecision o

Extent, expressed in units of weight, of the zone within which the
machine may make two different decisions in respcot of the same
load,

©2.3.9,  Conventional Zone of Indecision

Zone in which the smallest ratio of distribution of the same load
in two oonsecutive sub-groups is greater than or equal to 0,1 %,

2.3,10, Grading Rate . S
Number of loads graded per unit of time,

2.3.11.  Losd Length | -

Size of the ioad'aé measured in the direction in whioh it is moving.

" 2,3.12, Weighing Time | \

Time eiapéed between the moment whbﬁ the load is ocompletely on the =
load receptor and the moment of aoquisition of the weight information,

PR Motrolégical characteristics . - o R

: é.4-1. Maxi mum quécity (Max)

The design value of the maximum weight of the 1load which can be' gra~
ded under normal conditions, . . ‘

.
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2e4¢2,  Nominal Zone of Indecision (U)

Value of the zone of indecision, expressed in o .unit of weight,
which is characteristic of the machine, fixed by the manufacturer
and shown on the machine,

2ede3e Response Time

Time elapsed between the moment when the load is completely on the
load receptor and that following which the instantaneous response
of the weigh cell differs from the final response by a quantity
constantly less than 0,5U,

2ed4de Scale Division of the Weigh cell
If the weigh cell has an indicating device, its actual or conven~
tional scale and its verification scale shall be specified in agcoor—
dance with the Annex to Directive N°, 73/360/EEC relating to non-
automatlc weighing machines,

3. Dofinition of the various machine precision classes

The machines are divided into thrce classes, according to their maximum
capacity and their nominal zone of indecision,

The class is determined by the ratio of the nominal zone of indecision to -
the maximum capaocity ¢

Class 0,05 & ﬁg; .s;;iﬁ§§5-
1 1
Class 042 3 7555 << M’ax 555

1 1
Class 1 350" <Ma.x <55




“’10«\

CHAPTER II
PROVISIONS CONCERNING THE OPERATION OF THE MACHINES

4. etrologlcal regggremenxs ..

4.1,

Minimum Value of a Gradigg Inte

This value is equal to twice the value of the nominal zone of inde~
oision U,

5¢ Maximum permissible errors

Sele

~5elels

51,20

5ele3s

5e24
5¢2¢1s

On initial Verifioation
Heigh cell

When the weigh cell has its own 1ndlca$ing device it is a non—
automatic weighing machine for the purposes of Direotive N°, 73/360/EEO

- and must fulfil the requirements relating to the maximum permissi-

ble errors inherent in it and ascertained through static tests,
Zone of indeoisién
The zone of indecision determined during tests carried out in accor- .,

dance with this Annex shall not exceed 0,8 times the nominal zone
of indeczsion.

Orading Brror R

The grading error qgfll not exceed 0,8 times the nominal zone of' o
indecision, - |

In Ser#;oe
Weigh cell

Whon the weigh cell has its own indicating device, it is regarded

a8 a non-automatic weighing machine for the purposes of Directive

N°, 73/360/BEC and must fulfil the requirements relating to the maxi-
mum permlsaible errors inherent in it and ascertained through statio

tests,



 5e242.

502038

. Zone of indecision L U . N

The zone of indecision détermined during -tests carried out in acoor-
dance with this Annex shall not exceed the nominal zone of indecision,,

Grading error

The grading error shall qot exceed the nominal zone of indecision,

6. Conditions for the application of the maximum permiseible errors

6'1.

6elele

‘6.1.2.

624
} 6.2.1.

Normal Conditions of Usc
Yeight of loads

The weight of the graded loads shall be less than or equal to the
maximum capacity of the machine,

Weighing time

This must be greater than or equal to the response time, and less
than or equal to the ftime during which the 1oad is completely on the

~load reccptor,

Accordingly, for loads of a given length, there is a maxiﬁumédn&eyor
speed and a maximun grading rate above which the normal conditions
of use are no longer fulfilled,

For ail speeds less than or equal to the maximum speed, the errors
and the sone of indecision shall remain less than or equal Yo the
values specified in point 5,

Influence Pactors

Power supply

Varigbions in the voltage of the power supply source rangiug from
+ 10% to - 15 % of its nominal value and frequency variations of

* 2 % of the nominal vglue shall not cause the grading point values
%o vary Wy more than 0,5 times the nominal zone of indecision,



642430

642u4e

_ Machlnes for whlch a specific temperature range of at least 30°G isg

Ambient temperature

If the identification plate oarries no particular specification,
the machines shall meet the requirements of items Bele2e and
5¢2¢2 botweon =~10° and 440°C and the requirements of items
5.193. ‘and 54243¢ within a range of plus or minus x°C on either

8ide of any ambient temperature at the time of adjustment, ranging

between 0°C and 30°C,

s -

given on the identification plateshall meet the abovementioned
requirements only within the limits of this range.

However, when the identification plate specifics that the machine
must be operated in an air-conditioned atmosphere the temperature
range may be reduced to 10°C,

These provisions apply to stabilized temperatures and to fluctua~

‘%ions in ambient temperature no} exceeding 5°C per hour,

Tilting

Thie relates only to machines which are not permanently fixed to

- .one place, In'relation to its reference setting position, a
- machine shall meet th. requirements of Poimt 5 vhen tilted longi-

tudinally or transversely in a slope of up to 2 pe? thousand,
Other faotors of influence | (

The machines shall bo pmotected as far s nacessary in order to
satisfy the provisions of Section 5, if, in normal conditions of
use, they are affected by other factors of influence such as ,
magnetic field, electrostatio foroce, vibratiens, atmospheric oon-
ditions, restraints and mechanical stresses,
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CHAPTER 1T
PROVISIONS CONCERNLNG THE CONSTRUCTION OF MAQgINIﬁ

Suitability for use

Machines shall be so designed that they meet the purpose for which
they are intended and shall be of careful and robust construction,

Reliability

Machines shall be so constructed that a maladjustment or operational
failure cannot normally occur without the effect of the maladjustment
or failure being clearly perceptible,

Ogcillation damper

If the effectiveness of the oscillation dampers depends on tempera-
ture they shall be fittod with an automatic regulating device, 'If
this device draws upon a source of power the using of such power
must be olecarly signalled., The damper regulating device must not be
directly accassible to the user,

Convezpr

If the conveyor comprises a belt, tapes or chains intended to pass
the loads on to the load receptor and if the tension of these belts,
tapes or chains can affect the weight information received by the
weigh ce€ll it must not be possible for the user direotly to operate
the device for regulating the tcnsion,

Levelling devica level indiogtor

Machines o which item . 6.,2.3, applies shall have a levelling
device and a level 1nd10ator fastened to thoe machine in such a way
that they cannot be removed,

Operation of the load-balancer and B:esetting devige

It must be possible to manipulate the control devices both of the
load~balancer and of the presetting devioce, unladen or laden according
to the type of machine, to within at least a quarter of the nominal
zone of indecision,

1

>
e
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Weight-wIndica:big devices

Indicating devices graduated in units of weight shy1] satisfy the
requirements laid down for: weight. indicating devices on the non—
automatic weigh,{ng machinés referred to, in Directive N°. 73/360/EEC,

Detachable welghts a.nd "Ba,Lanomg weights"

The detachable weights used with the check grading machinocs must be
in conformity with the EEC Directives N°, 71/317 and N°, 74/148, their
aoccuracy class baing that appropria,te to the class of the grading
m&Chlne.

When, from a technical point of view, it is absolutely necessary, these
weizhts may be replaced by "ba.lancz.ng weights" which meet the follo~-
wmg requirements :

« the shape must be different from that of the detachable weighta ;

- they must bear the following indications ; number.of the grading
mechine and conventional identification of the weight,

Idortification
Mashines must bear the following data, in the order given 3
Data expressed in plain language @ '

- identification of the manufa¢turer ;
if appliOa.ble, 1dant1fic¢.tion of the importer ;

- yea.r and mm'ber of manufacture j

- identification mark on cach component of ma.chines comprising Separate

commeoted components.

e ¢

I)ata, expreeaed'i..n oode 3 |

"= EEC pattern approva.l mark ;

- accura.cy class in the following form
for olaS" 0005 t CL 0.05 , "
for class 7.2 s CL 0,2 ° ’ '
" for clasg 1 :CL]_. e

-
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- maximum capacity, in the following form : MaX .eeee

- nominal zone of indecision, .
in the following form s U = seons

- response time, in the following t = savce

~ where gppropriate, accuracy class and scale interval of the
weigh cell, in the form provided for in Directive N°, T73/360 EEC }

~ if necessary, an indication of the temperature range, as laid
down in itefn . 6:2‘2;, in the fOllOWing form ene OC/QQ.. oC H

- voltage and frequency of the electricity supply ecircuit, in the
following form i seese V

(XX 221 HZ

Other data

Data other than those laid down in this Annex may be required or
avthorized by EEC pattern approvale.

- Appearance of identification data

Identification data must be indelible and be of such size, shape
and clarity as to be easily legible,

They must be arranged on an identification plate fixed in a clearly
visible manner close to the adjustment controls,

It must be possible to seal the mounting for the data except if ik
is such that it would be destroyed by rcmoval,.

'S
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CHAPTER IV
EEC PATTERN APPROVAL

“
v y
* b

’
"

EEC pattern approval of check grading machines shall be carried out in accor-
dance with the requirements of Council Direetive N9, 71/316/EEC of 26 July
1971 on the approximation of the laws of the Member States relating to com= -
‘mon prov1eione for both measuring instruments and methods of metrological
control, Certain of these requirements' are specifiied in’ this Chapter,

‘8. Aggllcaxloh for Eettern aggroval A' -

The appllcatlon for EEG pattern approval shall comprlse the following infor-
mation and special documents ¢ '

8ol Characteristics
- some of the data specified in ftem 7.9 }
- for continuous grading machines, table showing fhe maximum'Bperar
-ting rates in keeplng with the Gonveyor-belt speud and the load
length ;
-~ electrical characteristics of the measuring train companents,

842 Deaorxptive documents

These shall 1nclude schematio dlagrams enabling the working of the
machine to be easily understood, diagrame of electrical cirouits
relating to supply, pick-up and measurement, and photographs.,

9+ Limited FERC pattorn approval

Limited EEC pattern approval declsions may be made, after prior consulta~
tion with the other Member States, in order to permit the performance of
tests under normal conditions of use,

The validity of these decisions shall be limited to five years at the ,
most and the places of installation of the machines must be notified to the
competent authorities,
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10, Examination for EEC patitern approval

10,1,

10,2,

1043,

10,44

10.4.1.

Place of testing

Machines being considered for approval may be installed ¢

-~ either on the premises of the Metrology Service with whioh the
application has been lodged ;

-~ or in any place judged suitable by agreement between the Metrology
Service concerned and the applicant,

Provigion of the means of checking

The means of checking which the Metrology Service may require from.the
applicant are the test loads, the means of handling and the qualified
staff which the performance of the tests demands and the requisite
checking instruments,

Checking that the construction complies with legal requirements

Machines shall meet the construction requirements epecified in Chap-
ter III. '

EEC pattern %gprOVal tests

Machines which may bear several grading reference settings shall be
submitted for testing with at least two grading reference settings.
In the utilization zone the machines shall meet the operating requi-
rements specified in Chapter II, The operational tests shall take
into account the conditions for use specific to the machines tested.

Static tests

10.4,1,1, Tests with eccentr@c loads

Under a load equal to one third of the maximum capacity, the extreme
difference between the values of the standard weights corresponding
to the equilibrium position when these weights are placed on any
different points on the load receptor shall not exceed 0,5 U,

[

s - dogaten &
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10444142, Special tests for machines the weigh cell of which is a selfw

10,4.1.3,

100‘4i2.

~

" 1044430

104443014

ocontained non-automa,tic welghing mach:v.ne

The non-automatic welghing machlne shall undergo the sens1tivitv,
mobility and acouracy tesis specified. in Dwrective Ne, 73/360/EEC
of 19 November 1973.

The permissible reading errors shall be the same as those for non-
automatic weighing machines in keeplng with their scale division and
accuracy class,

Variation of the grading point under the effect. of influence factors

The purpose of these tests is to determine statically the variation
of the grading points for different loads no} greater than the maxi-
mumn capacitv, under the effect of the various influence factors
listed in item 6.2. -

The variations obtained urder the effect of eanh influence factor
must be compatible with the provisions of item 6424

. Measurement .of response time = . - - L Co

The response time shall be measured under conditions free of influence

factors, The values obtained must be less.than or equal t0 the value
shown on the identificaxion plate,

The data referred to in.item *"‘8 1. coﬁéerﬁ:hg fhe'éaiamum 6§efa$ing
rates as a function of the belt speed and the load length must be
compaxlble w1th the values obtained for the response time,

Tests undexr’ ‘normal conditions of use

Zone of indecision and grading error

The tests, under normal conditions of une, shall be carried out in
acoordance with the method desoribed in item . .12,3,1,. (Reference

_method), with the machine  operating ¢isher on a production line or on

a Yoad circuit simulating a production line, the test loads, of

various welghts above and'below a mean Valne, ‘being themselves quite .

numerous .
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10e4e3e2s Drift of the grading point

1045

10,6,

These tests, carried out with loads of the same nominal weight without
altering the machine settings and without varying the factors of
influence, shall be repeated several times during a period of at least
eight hours., The grading errors must conform to the provisions of
item 5.1e3s Without the difference between the extreme values
exceeding V.5 U,

SEC pattern approval test report

The EEC pattern approval test report shall include the results of the
tests specified in item 10e4s and any relevant data arising from
the various tests, especially from those on the operating safety de~
vices,

In its conclusion, the report shall oontain an opinion for or againat
EEC pattern approval,

Sgecial conditions required by EEC pattern approval-

When EEC pattern approval requires the machines to comply with special
conditions, these must be shown on the pattern approval certificate,
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CHAPTER V

-

 EEC_INITIAL v"mmm'mon

r -

- ~-.~

EEC inltial veraficax1on of weivhang an& graizng maohines shall be carried
out. in"acocordance with the requitements  of Counsil Direetive N°, T1/316/EEC
of 26 July 1971 on the approximition of the laws of the Member States rela-
ting to common provisions for both measuring instrumente and- methods of metro-
logical conirol,

These requirements shall be supplemented and rendered speoif;o ﬁy the follo-
W1ng spec;él provisions * -

11, Place of EEC 1n1ti_a_.__1 veriﬁogtion
\ EEC 1nitial verification shall be carrled out 1n two stages s

Firet staga - at the cho1oe of the Metrology Serv;oa concerned H

at the verificatiad officq.ar ..’ . ~ "I, 0L Lab .

LA

on ths premxseg of the manufaoturer or his agent or>at the ﬁlace of
" installation, * : . . ‘

The seocond stage shall be acoomplished at the place of installation by
the ocompetent local Metrology Service,

12, Methods of tesiing

12,1, Provision of means of testing

The material means which the metrology service may demand from the
‘applicant are, in partioular 3 the test loads, the handling equip-
ment and qualified staff required to perform the tests, and the
requisite testing instruments.

12,2, Tests during the first stage
These teste are the static tests specified in 'item 10.4.1.

12,3, Tests during the seoond stage

These tests may be carried out either by one of the methods hereinaf-
ter described or by any other method offering equivalent securitye.
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Reforence method (see jtem 14e2e) . .

In respect of the nominal set point the machine shall be caused
t0 check test weights at.7 points spanning the zone of indecision.

Assuming that the approximate values of the set point and of the zone
of indecision are already known or are determineéd by means of preli-
minary tests,; the mass of the test weights to be used is obtained as

follows ¢

' B : B ' : B
ml,? = A + 1'645'6 m2'6 = A3 1.282--6«1113‘5 = A4 0,842 3-!!!4 = A

where 3

Aa:-—-z—»—— B’=H"‘L
H and I, are the approximate values of the mass at the limits of the
gone of indecision,

The test weights shall be similar in shape to the articles which the
machine is de81gned to checkweigh,

Bach test weight shall be passed over the machine 50 times, except
in the case of the two (2) lightest and two heaviest weights,
which shall be passed 200 times each,

The test weights shall be passed in random order, However, the test
weights at the opposite extremes of the zone of indecision should fol—~
low each other consecutively, separated by a time interval which cor-
responds to the maximum rate of checkweighing, .

The results logged for the warious tests shall be set out in a table
a8 showB under item 14,2, From these results it will be possible
to calculate the zone of indecision and the set point in the pres—

cribed manner,

Hethod A

A léa@,is employed the weight of whioch is equal to the minimum depi-
red load,

Adjust the "minimum" operating reference setting so that a "minimum
signal always appears during "a" weighings.

Make certain that when the load in increased by a value approximatée=—

ly one tenth of the nominal zone of indecision the '"normal" signal
appears at least once during "n" weighings,

Continue the test by increasing the test load by low values until the
“"pormal' signal is obtained constantly in the course of '"n" weighingse

The difference between the two extreme values found is an estimate of
the zone of indscision, the difference between the grading reference
setting and the middle of this zone being the estimate of the grading

erTory

A b kg
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12,303« Method B ( seeitem 14.3,).

If the maohine hag.at least two:grading reference settings both
must  be a.dausted wntil a loagd distribution in the three weight cate-
geries is obtained, the grading interval being approximately 1,5.

to 3 times the nominal zone of 1ndeoislon, .

[IRIE

Onoe ‘the: ma.chme ie worlcing normally, separate from the other loads
the first 200 loads olassed in the abovementioned grading interval,
woigh them on a suitable ohecking instrument, eliminate the two
extreme values fougd and note the penultimate values,

The disorepancy between the difference between the penultimate values
and the grading interval ies an estimate of the zone of indecision ;
half the sum of the penultimate values minus half the sum of the
grading reference settings is th e estimate of the grading errore

If the machine has only one grading reference se’sting, adjust it so as

to obtain a virtually equal distribution between the two categories,

Weigh the first 200 loads of each category, noting the penultimate

values, the heaviest of the light category and the lightest of the

heavy oategory j3 the difference between these two values is the

estimate of the zone of J.ndeca,sion, the estimated grading point being
.. equal to half the sum of these two values,

12.3.4s Method C (see item 14.4.)

This is derived from method A and requires Oaloulation, but it presup~
poses that the d:.stributions a.round. a gra.d:mg point o'bey {the normal
laﬁ. R . )

Mljust tHe tost load %o a value x, ‘such that a "mini:tmim“ signal
appears a.lmoat constantly and the "normal' signal .appears only kl
“times, kl being very sinall ocopared with the nwn'ber "N" .of times fhis

load passes among the others of the batch to. be checked.

. The test load shall then be adjusted to a value x2 suoh tha,t k2, the
" number of $imes when the "normal" signal appears, approxmates very
olosely . to "N" ‘ahe number of times the load passes. ’

N
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k L '
As the ratios -]il-- and --g-—-a.re respectively equal to Plo and

N ¥ ,
P, the tables of the normal law make the reduced normal variables

w, and u, correspondy to P) and P .

- m . ’ .
o= and knowledge of the values Xy Xyy Uy and u, gives

the values for m (grading point) andg-(standard deviation of the
zone of indecision), Where N = 100£rand m can be satisfactorily
determined,

X
Now u =
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CHAPTER VI
DN-SERVICE vmg;cé&;on

- 13, In-Service tests
In-gervice checks shall be made under the same conditions as the seoconds
- stage tests of the initial verification and carried out under normal con-
ditions of use, the maximum permissible errors provided for in .item
5e2e¢ being applied,



oV, 3

1442,

7
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CHAPTER VIT

700E_OF INDECISION '
’ [4

' ”_is the loads are distriluted in a random fashion around a grading

point, expericnce shows thot the zone of indeocision does not have
precise bounderies and it is thus necessary to take as a value for
this zone the difference between the two loads,the smallestratio of
distribution of which in each of the sub-groups is lower than a de-
termined porocntage which is the same for each of the loads,

Therefore the zone of indecision could be defined as follows 3 ‘

The zone of indocision is the zone in which the smallest ratio of |

distribution of a given load in two confecutive sub-groups is grea-

ter than or equal %o 9,002
2

REFERENCE METHOD

o~

Erocedure in logging the test results and gcaloulabing the zone of

- e - e e waD - e e

1n&eclslon ,_and the_set _pmnt&

M, is the mass of the test waight to which incremental masses X, are
added, If a particular test mass (M + xi) ie passed over the machine
n, times and is aocepted r, times§ then ri/ni will vary from O to 1

as i varies from 1 to k., k is thus the number of different test mas-
ges which are used to span the zone of indecision (ie from i =

2 o i = k-1, 0<%, /0, <1)s

The test result values of x,, T; and n, are entered into the table below,
The values for nw and nwy are found from tables 2 and 3 for n = 50 and
n = 200 respectively,

. 2
The values of nlwlxl’ niwi"i and niwixiyi are then calculated and

columns 54 64 Ty 8 and 9 are surmed to give respectively ‘

ot e 1 im v

m

T 2 <
WY WXy Do, NLW XY,
> it anwlyl' R A 1w1 P A ot

i=l i=l i i i
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| TARLE )
Col.1{Col.2 | Col.3| Col.4 Col.5 Col,.6 Col.T Col.8 Col.9
2
x a r nw nwy nwx nwx nwxy
x| n nM et m'1% 1M1 | MR
P . . . . . . .
Y o . L] L] . ’ [ .
'y 3 L] ‘ * 0 . ® *
2
° )] [ * L] [ 4 [ °
o ) 3 0 @ L] . .
2
X | M | Tk | K o e Ty MW Xy Y I B A g
k k k k > k
Eiwi' nwY, Eiwixi WX, }Eiwixiyi
! 1 1 1 1

X
¥
§(mcx)
8 (nwxy)
and

2
(_Eixixi) ‘

SToW,
PESN. R §

(Eiwixi> (

S )
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Then the estimate M of the set point M is given by

-~

~ »~ - l-
M=M°+mwhorem=x -53

The estimate V (m) of the variauce of i is given by

a & ____l . ;2
S MY v° S(nwxx)

The estimate Z of the zone of indecision Z is given by

L=

The estimate V@) of the variance of Z is given by

Y

-

The interval of confidence at 100 (1 - L) % whioh straddles the truevalue

of the characteristic, ia other words t83 interval for whioh the probability"
that it straddles the 7US value is at least (1= —=- ), 18 obtained by applying
Tchebyocheff's inequality which states that c2

’ “‘ ‘
$h0 v, [ RN DU EE R M Y \I} ) - P,
. P

i

Where C is chosen to give the required minimum probability

E is the estimate of the value of the characteristiv obtained from the .
test data

T is the true value of the characteristic
V is the variance of the aestimate E ob’sa.ined from the test data

Using this formula the limits to a double-sided 95 % confidence interval on the
get point M are &

$ \/‘o V(m)and. H+V 207 (m)

" "and the 11ma.ts to a deuble-sided 95 % oonfidence inderval on the sOne of indeoinion

.l

Zare.

.z -\/;o V(2)and . 2 +V 20 ) ¥(z)

_The values for nw, and nwy are showon in tables 2 and 3 for n = 50 and - 200

resyectiv Ty ' . A : _-..‘,‘

F MY
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TABLE 2

n = 50 -24 -

r nw nyv T nw nwy
o 3,538 8.346 35 28,734 15,094
1 5.981 12,282 36 28,107 16.380
o 9,669 16.928 37 27.342 17.591
3 12,580 19.559 38 26,492 18.711
4 15,015 21.097 39 25,546 19.726
5 17.111 21.929 40 21,494 20.614
& 18,947 22,263 A1 23.325 21,351
7 20,574 22,226 a2 22,024 21,902
8 22,024 21,902 43 20,574 - 22,226
9 23,325 21,351 44 18,947 22,263
10 24.494 20,614 45 17.111 21.929

11 25,546 19,726 " 46 15.015 21,097

125 26,492 18.711 a7 12,580 19.559

13 27.342 17.591 48 9,669 16,928

14 28,104 16,380 49 5,981 12,282

15 28,784 15,094 50" 3.588 8.346

16 29,386 13.744

17 29.915 12,339

18 30.374 10,888

19 30,767 9.399

20 31,096 7.878

21 31,363 6.332

22 31,569 4,766

.23 31,715 3.185 -

24 31.802 1.595

25 31,831 0 .

26 31,802 1,595

27! 31.715 3.185

28 31.569 4,766

29 31,363 6,332

30 31,096 7.878

39 30,757 9,399

32 30,374 10,888

33 29,915 12,339

34 29.386 13.744

% The values of nw, and nwy in this
of x when r = 0 or the lowest value of x when r = 50,

line should only be used for the highest valuse
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A TABLE 3 n = 200 -2~
r T onw nwy r nw nwy
0" 4.831 |~ 13,560 40 97.974 - 82,456
9 8.406 - 21,650 41 99.086 - 81.620 [«
2 14,350 - 33,384 a2 100,132 | - 80750}
3 19.414 - 42,128 43 101.170 - 79.842
4 23,922 - 49,128 A4 102,182 - 78,904
5 28.028 ~ 54,932 45 103,166 - 17.932
6 31,820 ~ 59,846 46 104,124 - 76,932
T 35,356 - 64,062 a7 105.058 - 75.902
8 38.476 - 67,710 48 105.968 - 74,844
.9 41.812 - 70,890 49 106,852 - T3.762
10 44,788 .~ 73,668 50 107.744 - 72,652
11 47,618 - 766102 59 108,552 - T71.518
12 50,320 ~ 78,236 52 109.368 ~ 70,362
13 52.906 ~ 80.104 53 110,162 - 69,182
14 55.386 - 81,736 54 110.935 - 67.982
15 57.768 - 83,158 55 111.686 - 66.762
16 60.058 - 84,386 56 112,416 - 65,520
17 62,268 ~ 85.444 57 113.126 - 64,262
18 64,398 - 86,342 58 113,814 - 62,984
19 66,454 - 87,094 ~ 59 114.484 - 61.688
20 68,444 - 87,714 60 115,134 " - 60,376
21 70,368 - 88,212 64 115,764 = 59,048
22 72.232 -~ 88.594 62 116,376 - 57,704
23 74,038 - 88,872 63 116,968 - 56,346
24 " 75.788 - 89,050 64 117.542 - 54,978
25 77.486 - 80,138 65 118,098 - 53,588
26 79.136 - 89,138 6 718.636 ~ 52,190
27 80,733 - 89,058 67 119,156 - 50,778
28 82,294 - 88,902 68 119,658 ~ 49.354
29 83.806 - 88,676 69 120,144 - 47.920
30 Rs5,276 - 88.382 70 120,612 - 46,474
31 85,706 ~ 88,021 71 121,062 - 45,018
32 88,096 . - 87,608 2 121,496 - 43,552
33 89.450, - 87.134 73 121,914 ~ 42,075
34 90, 766 ~ 86,606 74 122,316 - 40,590
35 92,050 .= 86,028 75 122,700 - 39,098
36 93.298 - 85,402 76 123,068 - 37.596
37 94,514 - 84,728 77 123,422 - 36,086
- 38 95,698 ~ 84,012 78 123,758 - 34,568
39 96,850 - 83,254 79 124.078 -~ 33,044




TABLE 3 (contd) n = 200 - 26

r nw nwy r nw nwy
80 - 124,384 - 31,512 120 124,384 31,512
81 124,674 - 29.974 121 124,078 33,044
' 82 124,948 - 28.432 122 123,758 34.568
83 125,206 - 26,882 123 123.422 36,085
84 125.450 - 25,328 124 123,068 37.596
85 125,678 ~ 23,768 125 122,700 39,098
86 125.892 - 22,040 126 122,316 40,590
87 126,090 - 20,636 127 121,914 42,076
88 126,274 ~ 19,064 128 | . 121,495 43.552
89 1 426,442 .~ 17.488 129 121,062 45.018
90 126.596 - 15.908 130 120,612 46.474
91 126.734 - 14,326 131 120,144 47.920
92 126,858 - 12,740 132 119.658 49,354
93 126.968 - 11.154 133 119.156 50,778
94 127.062 - 9.564 134 118.636 52, 190
95 127,142 - T.972 135 118,098 53,588
96 127,208 - 6.380 136 117,542 54.974
97 127.258 - 4,786 137 116.968 56,346
98 127.294 - 3,192 138 116,376 57,704
99 127.316 - 1,59 139 115,764 59,048
100 127.324 - 0 140 115,135 60.376
101 127.316 1.596 141 114.484 61,688
102 127.294 3.192 112 113.814 62,984
103 127.258 4,786 113 113.126 64,262
104 127,208 6.380 144 112.416 65.520
105 127,142 7.972 . 145 111,686 66,762
© 106 127,082 9.564 146 110,936 67.982
107 126,968 11,154 147 110,162 69,182
108 " 12A,858 12,740 148 109,368 70,382
109 426,734 14.326 149 108,552 71.518
110 126,595 15.908 150 107.714 72,652
111 126,442 17.488 151 106,852 73.762
112 126,274° ° 19,064 152 105,968 74.844
113 126,090 20,636 153 105,058 75,902
114 125.892 22,040 154 104, 124 76.932
115 125,678 23,768 155 103,166 77,932
116 125,450 25.328 156 102,182 78.904
117 125,206 26.882 157 101.170 79.842
118 124,948 28.432 | © 158 100,132 80,750
119 124,674 29.974 159 99,086 81.620

1,0




™A\

nw

nvy

160
1614

162

163
164
165
166
167
168
169
170
17
172
173
174
175
176
177
178
179
180
181
182
183
184

185 -

186
187
188
189
190
191

4192

193
194
195
196
197
198
199
200*

97,974
94,870
95,698
94,514
93.293
92,050
90.766
89.450
88,095
86,706
8%,276
83.80A
82,294
80.738
79.136
77.486
75,788
74.038
T2.232
70,368

.68.444

66,454

64,393
62,268

: 600058

57.768
55,386
52.906
50,320
47,618
44.788

41,812

38.676
35.356
31.820
28,028
23.922
19.414
14,350

8.404

4.831

82,456
83,254
84.012
84,728
85,402
86,028
84, 60A
87.134
87.608

88,024

88,382
88,676
88.902
89,058
89,138
89.138
89,050
88.872
88,594
88.212
87.714
87,094
86,342
85.444
84.386

83,158

81.736
80, 104
78.236

- 76.102

73.668
70.890
67,710
64,062
59.846
54.932
49,128
42,128
33,282
21.560
13.560

PABLE 3 (ocontd) n = 200 ‘- 27 -

% The values of nw and nwy in this line should

only be used for the highest value of x .
 when r = O or the lowest value of x when

]

4



- 28 - . L}_}/ﬁ
14430 METHOD B

Let it be assumed, thersfore, that a percentage a4 of loads outside
the limits of the zone of indecision which it is desired to determine
can be placed within this zone, cnd let (1 JJKT) be the probability
that this hypothesis can be accepted without there being a probabi-
™y
_t . \“ o .
lity /[j that a ocertain percentage 1, (q2 J ql) wititl be exceeded,

From these values ({M(, q - ;E% ’ q2) it is possible to determine
the size n of the sample to be achieved and the acceptable number- ¢
of loads which may be eliminated in order to determine the valuse

of the zone of indecision,

n and ¢ having been fixed, the mean peroentage q = ﬁ is determined
with a oconfidence interval equal to 1 - (O¢4+ ;E?); It should be
observed that, as ¢ and n must be whole numbers, those which are
calculated are to be considersd as approximate values,

Assuming that the percentage of the loads abnormally placed in the
zone of indecision is q e elimination of “c" extreme loads, corres—
ponding to the mean percentage q,;>qi' only leads to a result with
negative deviation, ise, at the mecst equal to the true value of the
mone of indecision and therefore to the nominal zone of indecision

with which it is desired to compare it.

Moreover, =28 the grading point is defined as the value of the loads
likely to be placed, with a probability of 0.5, in one or other of
the sub—groups which it separates, the half sum of the extreme values
selected constitutes an estimate whioh will be proporticnately better
where the grading reference setting or setting are closer to the
mean value of the population to be graded and the size of the sample
is largers

If one selects, q; = 0,002 and ¢, = 0,05 in respect of n = 200 and ¢ =

2
2 the zone of indeoision is determined with a confidence interwval
practically equal to 0,99 (sce table 4), ‘

It should be observed that this method appears 4o s more particulare
ly applicable when the initial and periodical verifications are car-

ried out, i.e. when it is a question of ensuring that the mominal zone
of indecision is not smaller than the experimental zone of indecisio:r,

the value of which is only a result with negative deviation,
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TABLE 4 n = 200 - 29 -
) 0,001 | 0,002 0,005 |0,008 | 0,00 |0,0133 | 0,02 0,05
0,9825 [0,9386 [0,7358 | 0,5 |0,4044 0,0908 | 0,000
0,9988 |0,9921 |0,9202 |0r6766 0,5 |0,2357 |0,0023

7.

Probability of finding in a sample of size "n" a number at most equal to "o" defective

loads where the percentage of defeotive loads in the batch is "q",

o4

METHOD C
This method appears {0 be better suited for determining the zone of indeci-

sion since it produces the standard deviation of the distribution,

What is more, it may be accepted where N is large, that the experimental

standard deviation "s" approximately obeys a normal law with mean 6;\'

and standard deviation Y, O, which -
2N

intervsl is adopted enables the uncertainty of the measurement to be found.’

This, in the ¢ase of a confidence interval approximating to 0,99 the
limits of (7~ are s + 2.5 2 9 roughly therefore, where N = 100,

\/'_2_&

bi>6>3 -

The position of the grading point is determined, in the case of the same
confidence interval, with a similar uncertainty,

when a specific confidence |

R
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