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1. ------IND- 2009 0558 CZ- EN- ------ 20091029 --- --- PROJET

The Czech Metrology Institute
Okružní 31, 638 00
Brno
The Czech Metrology Institute (CMI) as a body having subject-matter and local jurisdiction in laying down metrological and technical requirements on legally controlled measuring instruments and laying down methods for testing type approval and verifying legally controlled measuring instruments pursuant to Section 14, Paragraph 1 of Act No. 505/1990 Coll., on metrology, as amended, and pursuant to the provisions of Section 172 and the following, of Act No. 500/2004 Coll., the Administrative Code, as amended (hereinafter referred to as AC), initiated administrative proceedings by virtue of office on September 1, 2009 pursuant to Section 46 of the AC, and on the base of background materials, issues the following:
I.
GENERAL MEASURES
Number: 0111-OOP-C002-09
Ref. no. 0313/002/09/Pos.,
laying down metrological and technical requirements on legally controlled measuring instruments, including testing methods for verifying legally controlled measuring instruments:
“non-automatic weighing instruments”
1. Basic terms
For the purposes of these general measures the terms and definitions of the VIM1) and the following shall be applicable:
1.1 weighing instrument: a measuring instrument serving to determine the mass of a body by using the action of gravity on that body
1.2 non-automatic weighing instrument: a weighing instrument that requires the intervention of an operator during weighing, for example to place or remove measured loads from a load receptor and also in order to get results 
1.3 multi-interval weighing instrument: a weighing instrument with one weighing range, which is divided into partial weighing ranges, each with a different value scale interval, one of which is automatically determined by increasing or lowering the load applied
1.4 weighing instrument with multiple weighing ranges: a weighing instrument with two or more weighing ranges with different maximum capacities and different values of scale intervals for the same load receptor, with each range reaching from zero to the maximum capacity
2 Metrological requirements
Metrological requirements are founded on the requirements of Government Order No. 326/2002 Coll., laying down technical requirements on non-automatic weighing instruments, with the use of relevant requirements of harmonized standards.
2.1 Established working conditions
2.1.1 Working position
When appropriate, weighing instruments shall be fitted with a levelling device and a level indicator, sufficiently sensitive to allow proper installation. 

Levelling devices need not be fitted on weighing instruments that:
· are freely hanging;
· are installed in a fixed position;
· meet requirements of being inclined to 5 % in any direction. 

2.1.2 Range of working temperatures
Measuring instruments must fulfil metrological requirements in the working temperature range specified by the manufacturer. If the manufacturer does not determine a working temperature range, a working temperature range from -10 °C to +40 °C shall be applicable.
2.1.3 Changes in gravity
Measuring instruments sensitive to gravity that are not equipped with an internal device for compensating for changes in gravity must be tested in the place the measuring instrument is to be used.
2.2 Weighing range
The weighing instrument manufacturer determines the weighing range, which is given by Max and Min values, which are listed on the manufacturing label of the weighing instrument and are based on the values in Table 2.
2.2.1 Weighing instruments with one weighing range
Weighing instruments equipped with an auxiliary indicating device belong to class I or class II. For these weighing instruments the minimum capacity for these two classes are obtained from Table 2 by replacement of the verification scale interval e by the actual scale interval d.  

2.2.2 Weighing instruments with multiple weighing ranges
Multiple weighing ranges are permitted, provided they are clearly indicated on the instrument. If the weighing ranges fall into different accuracy classes the weighing instrument shall comply with the severest of the requirements that apply for the accuracy classes in which the weighing ranges fall. 

On weighing instruments with multiple ranges each interval is classified according to accuracy classes pursuant to Article 2.4.
2.2.3 Multi-interval weighing instruments:
Each partial weighing range of multi-interval weighing instruments is defined by its minimum capacity Min, its maximum capacity Max, and verification scale interval e.
All capacities are capacities of net load, irrespective of the value of any tare used. 
All partial weighing ranges shall fall into the same accuracy class, this class being the weighing instrument’s accuracy class. 
Multi-interval instruments shall not be equipped with an auxiliary indicating device. 

2.3 Maximum permissible errors
2.3.1 Maximum permissible errors during verification
Maximum permissible errors for increasing or decreasing loads are listed in Table 1.
Table 1 – Maximum permissible errors
	Maximum permissible errors during verification
	For load m, expressed as number of verification scale intervals e

	
	Class I
	Class II
	Class III
	Class IV

	±0.5e
	0 < m < 50 000
	0 < m < 5 000
	0 < m < 500
	0 < m < 50

	±1e
	50 000 < m < 200 000
	5 000 < m < 20 000
	500 < m < 2 000
	50 < m < 200

	±1.5e
	200 000 < m
	20 000 < m < 100 000
	2 000 < m < 10 000
	200 < m < 1 000


The maximum permissible errors apply to the net and tare value for all possible loads, excluding preset tare values. 

2.3.2 Maximum permissible errors during use
For verifying measuring instruments in use, conducted at the request of a party whose interests may be significantly damaged by inaccurate measuring maximum permissible errors shall be used that are two times higher than the maximum permissible errors listed in Article 2.3.1. 

2.3.3 Permissible differences in results (repeatability)
The differences in weighing results for the same load may not be greater than the absolute value of the maximum permissible error of the weighing instrument for this load listed in Article 2.3.1.
2.3.4 Eccentric loading
Indications for different load positions must comply with the maximum permissible errors listed in Article 2.3.1.
2.3.5 Movement
2.3.5.1 For weighing instruments with non-automatic indication a makeweight equal to 0.4 times the absolute value of the maximum permissible error for the used load gently placed on or taken off a balanced weighing instrument must cause a visible movement of the indicating element.
2.3.5.2 For weighing instruments with semi-automatic analog indication a makeweight equal to the absolute value of the maximum permissible error for the used load gently placed on or taken off a balanced weighing instrument must cause a permanent shift of the indicating element, equivalent to no less than 0.7 times the makeweight.
2.3.5.3 For weighing instruments with automatic and semi-automatic numerical indication a makeweight equal to 1.4 times the actual value of the interval scale gently placed on or taken off of a balanced measuring instrument must change the initial indication.
2.4 Measuring instrument classification
Accuracy class specifications are listed in Table 2. Table 2 - Accuracy classes
	Accuracy class
	Verification scale interval e
	Number of verification scale intervals n=Max/e
	Minimum capacity

	
	
	minimum
	maximum
	Min

	I - special 
	0.001 g < e
	50 000
	
	100e

	II – high
	0.001 g < e < 0,05 g
	100
	100 000
	20e

	
	0.1 g < e
	5 000
	100 000
	50e

	III – medium
	0.1 g < e < 2 g
	100
	10 000
	20e

	
	5 g < e
	500
	10 000
	20e

	IV – ordinary
	5 g < e
	100
	1 000
	10e


The minimum capacity is reduced to 5e for instruments in classes II and III for determining a conveying tariff.
3 Technical requirements
Technical requirements are founded on the requirements of Government Order No. 326/2002 Coll., laying down technical requirements on non-automatic weighing instruments, with the use of relevant requirements of harmonized standards.
3.1 The size of the measuring instrument and overall dimensions
Weighing instruments must be arranged and constructed so that, when correctly installed and used in environments for which they are intended, they keep their metrological parameters. 

It must be possible to identify devices that were not the subject of type approval or conformity assessment (e.g. load detectors, printers).
3.2 Indicating devices
Weighing results must contain the names or the symbols of units of measurements of mass in which they are expressed.
The indication of the weighing results and other weight values shall be accurate, unambiguous and non-misleading and the indicating device shall permit easy reading of the indication under normal conditions of use. 

Indication shall be impossible above the maximum capacity (Max), increased by 9e. 

An auxiliary indicating device is permitted only to the right of the decimal mark. An extended indicating device may be used only temporarily, and printing shall be inhibited during its functioning. 

3.3 Auxiliary devices
When external equipment is connected to an electronic instrument through an appropriate interface the metrological qualities of the instrument shall not be adversely influenced. 

3.3.1 Printing weighing results and other weighing values 

Printed results shall be correct, suitably identified and unambiguous. The printing shall be clear, legible, non-erasable and durable.
3.3.2 Zeroing devices
Weighing instruments may be equipped with zeroing devices. 

After being zeroed the effect of the deviation from zero on weighing results may not be more than 0.25e and for weighing instruments with indicating devices this effect may not be more than 0.5d.
3.3.3 Tare devices and preset tare devices 

Weighing instruments may have one or more tare devices and a preset tare device. 

Tare devices must allow for setting the indication to zero with accuracy better than:
· +0.25e for electronic weighing instruments and every weighing instrument with analog indication;
· +0.5d for mechanical weighing instruments with numerical indication and weighing instruments with auxiliary indicating devices.
For multi-interval weighing instruments e must be e1. 
3.4 Weighing instruments for direct sales to the public with a maximum capacity not greater than 100 kg: additional requirements
Instruments for direct sale to the public shall show all essential information about the weighing operation and, in the case of price-indicating instruments, shall clearly show the customer the price calculation of the product to be purchased. 

The price to pay, if indicated, shall be accurate. 

Auxiliary indicating devices and extended indicating devices are not permitted. 

Supplementary devices are permitted only if they cannot lead to fraudulent use. 

3.5 Price label printing weighing instruments  
Price label printing weighing instruments shall meet the requirements of price indicating weighing instruments for direct sale to the public, as far as applicable to the instrument in question.
The printing of a price label shall be impossible below the minimum capacity. 
3.6 Power supply
Instruments operated from a mains power supply shall meet the metrological requirements under conditions of power supply within the limits of normal fluctuation. 

3.7 Measuring instruments and protection from fraud
It must be ensured that weighing instruments cannot be used fraudulently. Components that may not be dismantled or adjusted by the user shall be secured against such actions. 

4 Marking measuring instruments
4.1 Markings on measuring instruments
Weighing instruments must have the following markings:
· the manufacturer’s mark or name; 

· the number of the type approval certificate, where appropriate,
· the accuracy class indicated in an oval:
· maximum capacity, in the form Max … ;
· minimum capacity, in the form Min … ;
· verification scale interval, in the form e = … .
A plate bearing the required markings must be sealed and it may not be removed without being destroyed.
4.2 Affixing official marks
Official marks must be affixed in such a manner that their affixation cannot cause readjustment of the weighing instrument, or access to components when prohibited. Marks must be designed in such a way that they cannot be uninstalled without being damaged or destroyed.
For class I weighing instruments it is permissible that devices for adjusting sensitivity remain unsecured.
Mark affixation is laid down by the type approval certificate, EC type examination, or other document or design applied during the conformity assessment for introduction to the market and for use.
5 Type approval of measuring instruments
These measuring instruments are not subject to type approval in the sense of Act No. 505/1990 Coll., on metrology, as amended.
6 Initial verification
These measuring instruments are not subject to initial verification in the sense of Act No. 505/1990 Coll., on metrology, as amended, except for measuring instruments whose type was approved before November 1, 2000.
7 Follow-up verification
During follow-up verification of non-automatic weighing instruments, the following tests shall be conducted:
a) visual inspection;
b) indication error test;
c) eccentric load test;
d) repeatability test;
e) movement test;
f) zeroing and tare device test.
7.1 Visual inspection 

Visual inspections shall serve to check whether:
· weighing instruments submitted for verification conform to type approval or to EC type examination, and/or to the design for which conformity has been declared for introduction on the market,
· they are not mechanically damaged,
· they have the corresponding markings (see Article 4.1),
· they are set in a position intended for operation (see Article 2.1.1).
7.2 Functional test
During the course of functional tests and their assessment the fulfillment of relevant technical requirements pursuant to chapter 3 shall be continuously monitored.
7.2.1 Reference standards
Reference loads or reference masses used for verifying weighing instruments may not have an error of more than 1/3 of the greatest permissible error of the weighing instrument for use in loading.
If weighing instruments with Max > 1 t are tested, besides a reference load, any other constant load may be used on the condition that reference loads are used for at least 1 t or 50 % of the Max, or greater. Instead of 50 % of the Max the portion of reference loads may be reduced to:
· 35 % of the Max, if the repeatability error is not greater than 0.3e;
· 20 % of the Max, if the repeatability error is not greater than 0.2e.
For testing, weight instrument reference loads of the appropriate accuracy class in the sense of a special document
 shall be used.
Reference loads used may not have had their last calibration more than 1 year previous.
7.2.2 Indication error test
Test loads from zero up to and including Max shall be used and likewise the test load shall be lightened back to zero. The test shall be conducted minimally for 5 different loads, which must contain Max and Min, and values at which, or near to which, the maximum permissible error changes.
During loading or removing loads the load must be increased or decreased gradually.
If the weighing instrument is fitted with a tare device, weighing tests must be conducted with at least two different tare values.
If a weighing instrument is fitted with an automatic zeroing device, or a device for monitoring zero, these devices may be active during testing.
The error of indication shall not exceed the maximum permissible error as shown in Article 2.3.1. In case of digital indication the error of indication shall be corrected for the rounding error. 
7.2.3 Eccentric load test
If it is not otherwise established the load used must correspond to 1/3 of the sum of the maximum capacity and the maximum additive tare effect.
On weighing instruments with load receptors having n bearing points, where n > 4, a 1/(n-1) portion of the sum of the maximum capacity and the maximum additive tare value shall be used for each bearing point.
On weighing instruments with load receptors that are subject to loads minimally leaving the axis (e.g. tanks, hoppers, ...), a test load equivalent to one tenth of the sum of the maximum capacity and the maximum additive tare effect shall be used for each bearing point.
On weighing instruments used for weighing rolling loads (e.g. weighbridges for automobiles, weighbridges for rail vehicles with interrupted rail) test rolling loads equivalent to the normal rolling load must be used in various places on the load receptor, the heaviest and the most concentrated that are allowed to be weighed, but not exceeding 0.8 times the sum of the maximum capacity and the maximum additive tare effect.
For weighing instruments that are fitted with automatic zeroing or zero monitoring these functions shall not be active during the test.
Indication for different load positioning during this test must comply with the requirements of Article 2.3.4.
7.2.3 Repeatability test
Two rounds of weighing shall be conducted, one with loading approximately 50 % of Max and one with loading close to 100 % of Max.
It is necessary to weigh at least 3 times for classes III and III or 6 times for classes I and II.
If the weighing instrument is fitted with automatic zeroing or zero monitoring, these functions must be active during the test.
The difference between the results of weighing the same load several times must comply with the requirements of Article 2.3.3.
7.2.4 Movement test
The test must be conducted with the help of makeweights pursuant to Article 2.3.5 according to the type of measuring instrument to the three loadings Min, ½ Max, and Max, to which the weighing instrument must react by changing indication, which must correspond to the requirements of Article 2.3.5.
7.2.5 Zeroing and tare device test
The accuracy of the zeroing device shall be tested with the help of a zeroing weighing instrument and the consequently established makeweight, which changes the indication from zero to the value of one interval above zero. 

For measuring instruments with automatic zeroing, indication shall be presented outside of the automatic range (e.g. loading with a value of 10e) and then the makeweight shall be determined, which changes the indication from one interval value to another higher value.
For zeroing devices the requirements of Article 3.3.2 must be met.
The accuracy of tare devices must also be ascertained by zero indication with the help of tare devices.
For tare devices the requirements of Article 3.3.3 must be met. 

8 Notified standards

The CMI shall make notifications for the purposes of specifying metrological and technical requirements on measuring instruments and for the purposes of specifying testing methods for verification arising from these general measures, Czech technical standards, other technical standards or other technical documentation containing detailed technical requirements (hereinafter referred to as “notified standards”). The CMI shall publish a list of these notified standards with the corresponding measures, together with the general measures, in a publically accessible manner (on the website www.cmi.cz).

Technical standards, or their parts, shall be considered met in the scope and under the conditions of the laid down general measures when the requirements laid down by these measures, to which these standards or their parts apply, are met.
II.

JUSTIFICATION 
The CMI issues these general measures for the implementation of Section 24c of Act No. 505/1990 Coll. on metrology, as amended, laying down metrological and technical requirements on legally controlled measuring instruments and testing methods for the verification of these legally controlled measuring instruments.

The annex “A list of types of legally controlled measuring instruments” to Decree No. 345/2002 Coll., that specifies measuring instruments for mandatory verification and measuring instruments subject to type approval, as amended, classes non-automatic weighing instruments as measuring instruments subject to verification, as listed under item 2.1.2.  

Thus the CMI issues, for the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, for the specific type of measuring instrument “non-automatic weighing instrument”, these general measures laying down metrological and technical requirements on non-automatic weighing instruments and testing methods for verifying these legally controlled measuring instruments.
III.
ENTRY INTO FORCE
These general measures shall enter into force fifteen days after they have been published (Section 24d of Act No. 505/1990 Coll. on metrology, as amended).
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1) International Vocabulary of Metrology – Basic and General Concepts and Associated Terms (VIM)


� International recommendations of the OIML R111-1 “Weights of classes E1, E2, F1, F2, M1, M1-2, M2, M2–3 and M3. Part 1: Metrological and technical requirements”.    The document may be downloaded for free at www.oiml.org.
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