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General measure No 0111 - OOP - C042 - 14
General measure No 0111 - OOP - C042 - 14

	Executive summary for EC (not part of this legal regulation)
Recording equipment in road transport adapted to technical progress is placed on the market and put into operation in the Czech Republic in accordance with Regulation (EU) No 165/2014 of the European Parliament and of the Council on tachographs in road transport. 
The subject matter of this notified regulation is the establishment of metrological and technical requirements resulting from Regulation (EU) No 165/2014 of the European Parliament and of the Council on tachographs in road transport - analogue tachographs in vehicles and methods for their verification within specified time limits. The regulation only concerns the verification of analogue tachographs in operation, because approval of new types of such equipment is no longer relevant.
Some parameters specified here are new meter properties and are only set out here because maintaining them in operation is only subject to visual or other checks within the verification procedure.
(End of managerial summary.)


Ref. No: 0313/001/14/Pos.
Contact person: Ing. Miroslav Pospíšil
Telephone: 545 555 135, -131
Public decree
The Czech Metrological Institute (hereinafter "CMI"), as the authority with material and territorial jurisdiction in the establishment of metrological and technical requirements for a specified measuring instrument and the establishment of testing methods for type approval and for verification of a specified measuring instrument in accordance with § 14(1) of Act No 505/1990 on metrology, as amended (hereinafter the "Metrology Act" ), and in accordance with § 172 et seq. of Act No 500/2004, the Code of Administrative Procedure, as amended (hereinafter the "CAP"), initiated ex officio, on 3.3.2014, an administrative procedure pursuant to § 46 of the CAP, and, on the basis of documentation, hereby issues the following:
I.
GENERAL MEASURE
Number: 0111-OOP-C042-14
Ref. no.: 0313/001/14/Pos.,
laying down the metrological and technical requirements for specified measuring instruments, including testing methods for the verification of specified measuring instruments:
"tachographs recording the work activities of drivers of motor vehicles compulsorily equipped with these tachographs - analogue tachographs"
1 Basic concepts 
For the purposes of this general measure, the terms and definitions pursuant to VIM and VIML1) apply, as well as Regulation (EU) No 165/2014 of the European Parliament and of the Council on tachographs in road transport (hereinafter the "Regulation") and the following terms and definitions.
1.1 recording equipment (in road transport)
equipment intended for installation in road vehicles to show, record and store automatically or semi-automatically details of the movement of such vehicles and details of certain periods of activity of their drivers; recording equipment is comprised by a set-up which includes a motion sensor, interconnecting cables and a tachograph.
1.2 Tachograph
part of the recording equipment, which receives, displays, processes, records and stores information from the motion sensor on the data sheet or in the data memory
1.3 analogue tachograph
equipment using a record sheet for recording and storing specified data
1.4 mechanical (analogue) tachograph
analogue tachograph processing information on the movement of the vehicle transmitted from the output shaft of the gearbox or axle through the flexible shaft
1.5 electronic (analogue) tachograph
analogue tachograph processing information on the movement of the vehicle transmitted from the motion sensor of the gearbox or axle output shaft through a continuous signal conducted through an electric cable
1.6 motion sensor
part of the recording equipment providing a signal representative of vehicle speed or distance travelled
1.7 record sheet
a paper sheet in the form of a reel for recording data, to be placed in the recording equipment and on which the marking devices of the recording equipment continuously inscribe the information to be recorded
1.8 tachograph constant k
the numerical datum giving the required value of the input signal of the tachograph for indicating and recording a distance travelled of 1 km; it must be expressed either in revolutions per kilometre (k = ... rev/km), or in impulses per kilometre (k = ... imp/km)
1.9 characteristic vehicle coefficient W (hereinafter "vehicle constant")
the numerical datum giving the value of the input signal of the motion sensor (the gearbox or axle output shaft) for a distance travelled of 1 km; it must be expressed either in revolutions per kilometre (W = ... rev/km), or in impulses per kilometre (k = ... imp/km)
1.10 Effective circumference of wheel tyres
the average value of the distances travelled by each of the wheels on the driving axle of the vehicle in the course of one complete rotation; these distances are measured under normal test conditions and are expressed in the form: l = ... mm
1.11 UTC time
Coordinated Universal Time: this is not affected by switching between summer and winter time
1.12 tachograph verification 
includes all activities required for confirming the conformity of the recording equipment installed in the vehicle with the requirements set out in this general measure or in the Regulation
1.13 data memory
electronic equipment for storing data, which is built in to the tachograph
1.14 speed limiter
device limiting the maximum speed of a vehicle.
2 Metrological requirements
2.1 Established working conditions
The recording equipment must work properly in an ambient temperature range of –20°C to 70°C.
The tachograph data memory must be protected at temperatures down to –40°C.
The ambient temperature range for the motion sensor is from –40°C to 135°C.
The recording equipment must not be sensitive to the relative humidity of the ambient air and must be fully functional in a humidity range of 10% to 90%.
2.2 Measuring intervals
2.2.1 Vehicle speed
The speed measurement range is set out in the type-approval certificate. The standard range of maximum speeds measured by analogue tachographs is from 60 km/h to 180 km/h. 
2.2.2 Distance travelled
The distance travelled may be measured either so as to include both forward and reverse movement, or so as to include only forward movement. 
2.2.3 Time
The time indicator must be visible from outside the equipment and must give a clear, plain and unambiguous reading.
2.3 Maximum tolerances
2.3.1 Maximum tolerances for tachographs before installation
The maximum tolerances for analogue tachographs before installation in a vehicle are listed in Table 1.
Table 1 - maximum tolerances for analogue tachographs before installation
	Variable
	Maximum tolerances

	distance travelled
	1% more or less than the actual distance, where that distance is at least one kilometre;

	speed
	±3 km/h

	time
	±2 min per 24 h with a maximum of ±10 min per seven days in cases where the running period of the clock after rewinding is not less than that period


2.3.2 Maximum tolerances for recording equipment with an analogue tachograph after installation
The maximum tolerances for analogue and digital tachographs after installation in a vehicle are listed in Table 2.
Table 2 - Maximum tolerances for recording equipment after installation
	Variable
	Maximum tolerances

	distance travelled
	2% more or less than the real distance, where that distance is at least 1 km;

	speed
	±4 km/h

	time
	±2 min per 24 h with a maximum of ±10 min per seven days in cases where the running period of the clock after rewinding is not less than that period


2.3.3 Maximum tolerances for recording equipment with an analogue tachograph in operation
The maximum tolerances for recording equipment with an analogue tachograph in use are listed in Table 3.
Table 3 - Maximum tolerances for recording equipment in operation
	Variable
	Maximum tolerances

	distance travelled
	4% more or less than the real distance, where that distance is at least one kilometre;

	speed
	±6 km/h

	time
	±2 min per 24 h with a maximum of ±10 min per seven days in cases where the running period of the clock after rewinding is not less than that period


2.3.4 Test conditions
The maximum tolerances listed in Tables 1, 2 and 3 are valid for ambient temperatures ranging between 0°C and 40°C in the immediate vicinity of the equipment.
The maximum tolerances for speed apply for speeds indicated by the speed indicator and for speeds recorded on the record sheet. 
The maximum tolerances listed in Tables 1 and 2 apply under the following conditions:
a) vehicle unladen, in normal running order,
b) tyre pressure in accordance with the manufacturer's instructions,
c) tyre wear within the limits allowed by national regulations,
d) the vehicle must proceed, driven by its own power, in a straight line and on a level surface, at a speed of 50 ± 5 km/h and the measuring distance must be at least 1,000 m. Provided that it is of comparable accuracy, the test may also be carried out using appropriate test equipment (dynamometer). 
3 Technical requirements
3.1 General characteristics and functions of a tachograph
An analogue tachograph shall record:
· distance travelled by the vehicle, 
· speed of the vehicle, 
· driving time, 
· other periods of work or of availability,
· breaks from work and daily rest periods of the driver of the vehicle; 
· opening of the case containing the record sheet;
· for electronic analogue tachographs, any interruption exceeding 100 milliseconds in the power supply of the tachograph (except lighting), in the power supply of the motion sensor and any interruption in the signal lead to the motion sensor.
· For tachographs of vehicles used by two drivers, the equipment must record simultaneously but distinctly and on two separate record sheets, details of the driving time, other periods of work or of availability, breaks from work, and daily rest periods of the driver of the vehicle. 
An analogue tachograph must be constructed so that the driving time is recorded fully automatically. 
3.2 Construction of analogue tachographs
For analogue tachographs, two basic types are used:
· Visual instruments form a visible part of the tachograph from the driver's perspective, mounted as a unit in the dashboard in front of the driver, for example, the older, round type of analogue tachograph.
· Visual instruments form a separate part of the tachograph, mounted in the dashboard in front of the driver, and are connected to the recording equipment with cables.
An analogue tachograph is composed of the following parts:
· visual instruments of the distance travelled, speed and time,
· recording instrument comprising a case for placing the record sheet, a recorder of the distance travelled, a speed recorder and one or more time recorders,
· data memory (only for electronic analogue tachographs).
The case containing the record sheet or sheets and the control of the mechanism for resetting the clock must be fitted with a lock.
In each tachograph, there must be a mark enabling the record sheet to be inserted in such a way as to ensure that the time shown by the clock and the time-marking on the record sheet correspond.
Recording of the distance travelled, vehicle speed and opening of the case containing the record sheet or sheets must be automatic.
The visual instruments of the tachograph must be provided with adequate non-dazzling lighting.
For normal conditions of use, all the internal parts of the equipment must be protected against damp and dust. In addition, they must be made tamperproof by means of casings capable of being sealed.
3.2.1 Measuring, displaying and recording distance travelled
The distance travelled may be measured and recorded as follows:
· either to include both forward and reverse movement,
· or to include only forward movement.
Any recording of reversing movements must on no account affect the clarity and accuracy of the other recordings.
The distance travelled is displayed and recorded by a roller or digital counter.
The value of the smallest grading on the instrument showing distance travelled must be 0.1 kilometres. Figures showing hectometres must be clearly distinguishable from those showing whole kilometres. The distance recorder must be capable of reading up to at least 99 999.9 kilometres.
Every 1 kilometre travelled must be represented on the record by a variation of at least 1 millimetre on the corresponding record sheet coordinate.
3.2.2 Measuring, displaying and recording speed
Within the range of measurement, the speed scale must be uniformly graduated by 1, 2, 5 or 10 km/h. The value of a speed graduation must not exceed 10% of the maximum speed shown on the scale. The range indicated beyond that measured need not be marked by figures. The length of each space on the scale representing a speed difference of 10 km/h must not be less than 10 millimetres. 
3.2.3 Measuring, displaying and recording time
The time indicator must be visible from outside the equipment and must give a clear, plain and unambiguous reading.
The control of the mechanism for resetting the mechanical clock must be located inside a case containing the record sheet; each opening of that case must be automatically recorded on the record sheet. 
Recording equipment must be so constructed that it is possible, through the operation where necessary of a switch device, to record automatically and separately four time periods. It must be possible, from the characteristics of the traces, their relative positions and if necessary signs, to distinguish clearly between the various periods of time. The various periods of time should be differentiated from one another on the record by differences in the thickness of the relevant traces, or by any other system of at least equal effectiveness from the point of view of legibility and ease of interpretation of the record.
In the case of vehicles with a crew consisting of more than one driver, recordings must be made on separate sheets, each sheet being allocated to one driver. 
3.2.4 Data memory (only for electronic analogue tachographs)
The data memory range is not set. It usually contains the following information:
· tachograph identification data,
· error codes,
· parameters of the vehicle in which the tachograph is installed.
3.2.5 Closing device
The case containing the record sheet or sheets and the control of the mechanism for resetting the clock must be fitted with a lock. Each opening of the case containing the record sheet or sheets and the control of the mechanism for resetting the clock must be automatically recorded on the record sheet or sheets.
3.3 Record sheets
During verification, type-approved record sheets intended for a verified tachograph type are used. 
Each record sheet must bear, in printed form, the following information:
a) name and address or trade name of the manufacturer, 
b) type approval mark for sheet model, 
c) approval mark for the tachograph type for which the record sheet can be used, 
d) upper limit of the speed measurement range, printed in kilometres per hour. 
e) time scale. 
Data sheets include the following record zones: 
f) area dedicated exclusively to records relating to speed,
g) area dedicated exclusively to records relating to distance travelled, 
h) one or more zones for records relating to driving time, other periods of work or of availability, breaks from work, and rest periods of the drivers 
i) space for hand-written records.
3.4 Motion sensor
The motion sensor provides secure data for the tachograph indicating speed and distance travelled. 
The cables connecting the tachograph to the impulse transmitter must be protected by a continuous plastic-coated rust-protected steel sheath with crimped ends, except where an equivalent protection against manipulation is guaranteed by other means (for example by electronic monitoring - signal encryption) capable of detecting the presence of any device which is unnecessary for the correct operation of the recording equipment and the purpose of which is to prevent the accurate operation of the recording equipment by short circuiting or interruption or by modification of the electronic data from the motion sensor. 
A joint, comprised of sealed connections, is deemed to be continuous within the meaning of this regulation.
The aforementioned electronic monitoring may be replaced by an electronic control which ensures that the analogue tachograph is able to record any movement of the vehicle, independent from the signal of the motion sensor.
For M1 and N1 category vehicles that are equipped with tachographs in compliance with this Regulation, in which speed or distance impulses are actuated by integrated sensors or ABS sensors and are not designed to be fitted with an armoured cable between the distance and speed sensors and the recording equipment, armoured cables need not be used for connecting the sensor and the adapter, but only for connecting the adaptor and the tachograph. An adaptor shall be fitted as close as possible to the distance and speed sensors. 
4 Measuring instrument markings
4.1 Markings on the instrument face of the equipment
The following markings must appear on the instrument face of the equipment:
· close to the figure shown by the distance recorder, the unit of measurement of distance, indicated by the abbreviation ‘km’,
· near the speed scale, the marking ‘km/h’, 
· the measurement range of the speedometer, in the form ‘vmin … km/h, vma … km/h’. This marking is not necessary if it is shown on the descriptive plaque of the equipment.
For tachographs with a digital display, units of distance travelled and speed must be displayed next to the numerical value.
4.2 Plaque markings
A descriptive (production) plaque must be placed visibly on the (compact) tachograph, or on the recording equipment of the tachograph, and contain the following data: 
· name and address of the manufacturer of the equipment, 
· manufacturer’s number and year of construction, 
· approval mark for the equipment type, 
· the constant of the tachograph in the form ‘k = … rev/km’ or ‘k = … imp/km’, 
· optionally, the range of speed measurement
Should the sensitivity of the instrument to the angle of inclination be capable of affecting the readings given by the equipment beyond the permitted tolerances, angles may be expressed graphically.
The type approval mark consists of a rectangle within which shall be placed the letter ‘e’ followed by a distinguishing number or letter for the country which has issued the approval, and a type approval number which corresponds to the type-approval certificate number for the recording equipment (i.e. tachograph or motion sensor). The type approval mark shall be shown on the descriptive plaque of each set of equipment and each record sheet. It must be indelible and must always remain clearly legible.
5 Measuring instrument type-approval
New types of analogue tachographs are not given approval in the Czech Republic.
Analogue tachographs used to date were approved on the basis of requirements for type-approval specified in detail in the Regulation.
6 Initial verification
6.1 General 
The subject of the verification of a tachograph is to inspect the analogue tachograph and vehicle in which the tachograph is already or will be fitted, a test of the functions of the tachograph, observations on the metrological parameters of the analogue tachograph and the vehicle, adaptation of the constants k and W and any insertion of data or their changes in the data memory of an electronic analogue tachograph.
An analogue tachograph must be positioned in the vehicle in such a way that the driver has a clear view from his seat of the visual instruments, i.e., speedometer, distance recorder and clock, while at the same time all parts of those instruments, including driving parts, are protected against accidental damage. 
Vehicles with two or more rear axle ratios must be fitted with a switch device whereby those various ratios may be automatically brought into line with the ratio for which the recording equipment has been adapted to the vehicle.
After verification, an installation plaque must be affixed to the vehicle beside the equipment or in the equipment itself and in such a way as to be clearly visible, easily accessible and sufficiently protected against unintentional damage. The installation plaque must be positioned so that it cannot be removed without destroying its description.
The installation plaque must contain at least the following information:
· name, address or trade name of the approved entity, 
· vehicle constant in the form ‘W = … rev/km’ or ‘W = … imp/km’, 
· effective circumference of the wheel tyres, in the form ‘1 = … mm’, 
· The date on which the vehicle constant was determined and the effective circumference of the wheel tyres was measured.
The plaque with information on the established value of the tachograph constant k is affixed to the indicated area. 
If the installation plaque is located outside the tachograph, the tachograph manufacturer’s number must also be stated on the plaque. 
6.2 Initial verification of recording equipment with an analogue tachograph
6.2.1 Overview of initial verification tests 
The initial verification process of recording equipment with an analogue tachograph consists of the following activities: 
a) external inspections of the recording equipment and vehicle, 
b) vehicle tests:
· motion sensor functionality check, 
· ascertaining the vehicle constant W,
· ascertaining the effective circumference of the wheel tyres on the driving axle. 
c) tests of recording equipment with an analogue tachograph:
· entry of data into the analogue tachograph,
· inspection of the tachograph constant k,
· test of speed indication and record, 
· accuracy test of the crew activity record, 
· odometer test,
· time base test, 
d) new relative adaptation of the tachograph constant k and vehicle constant W,
· data entry or change in the data memory of an electronic analogue tachograph,
· settings of the parameters and functions depending on the vehicle and/or other equipment fixed to the tachograph, 
· the placing of an installation plaque and official markings on the tachograph, 
· sealing of the sensor, and/or reduction case and driving gear, 
(e)
test drives, 
(f)
accuracy tests of measurements of speed and distance travelled after installation of an analogue tachograph.
6.2.2 External inspection of recording equipment and vehicle
a) External inspection and functionality check of an analogue tachograph consists of checks of the following:
· manufacturer's plaque (tachograph manufacturer, type and manufacturer’s number),
· software and hardware versions of an electronic analogue tachograph,
· manufacturer holograms and seals,
· installation plaque and (upon subsequent verification) official markings declaring any previous verification,
· tachograph integrity and interface for connecting test or service equipment,
· events and faults (error messages).
(b) Vehicle inspection (check according to technical licence) consists of the identification and recording of the following:
· vehicle owner or operator (carrier),
· vehicle manufacturer, type, vehicle identification number (VIN), registration plates,
· manufacturer, tyre type and dimension, depth of the tyre tread pattern of the driving axle wheels, pressure in the tyres of the bull wheels which must correspond to the vehicle manufacturer's data (unless they are properly inflated tyres, the pressure is adjusted to the prescribed value),
· suitability and integrity of the analogue tachograph impulse sensors, its connection to the gearbox and the integrity of securing or official marks of any previous verification.
(c)
During the external inspection of an analogue tachograph, the following data is also ascertained and recorded:
· analogue tachograph manufacturer, type, tachograph manufacturer’s number,
· analogue tachograph measuring range in km/h, 
· odometer reading:,
· Error messages (if these are stored in the electronic analogue tachograph data memory). 
6.2.3 Mandatory equipment for testing a recording device with an analogue tachograph
a) Standard equipment for testing the indication and record of speed and distance travelled of tachographs.
The usual range of generated speeds is 0 km/h to 200 km/h, but at least with a range of 10 km/h above the maximum speed of verified tachographs. These requirements do not apply to dedicated standard devices designed for a specified type of analogue tachograph. 
The maximum permissible total uncertainty of speed generation is equal to 0.5 km/h.
NOTE: For the purposes of this regulation the maximum permissible uncertainty is considered the extended combined standard uncertainty for the extension coefficient k = 2. 
Equipment for the initial and subsequent verification of programmable tachographs must allow for the entry of and/or changes to any data in the data memory of an electronic analogue tachograph within the range specified in the documentation for type-approval and by the manufacturer of a given tachograph type. 
Equipment which is intended only for the subsequent verification of programmable tachographs must allow for the entry of and/or changes to any data in the data memory of an electronic analogue tachograph within the range specified in the Regulation.
b) Standard equipment for analogue tachograph time base tests must have a maximum uncertainty of time interval measurement of 1 s in 24 hours.
c) Standard equipment for determining vehicle constant W (alternatively):
· standard counter of number of impulses with a suitable revolution sensor (for testing vehicles with a mechanical tachograph) and with the option of connection to a signal from the revolution sensor (for testing vehicles with electronic tachographs). A range of at least 3 digits (999), a maximum measurement tolerance of 1 impulse, or 
· integrated standard equipment for testing indications and speed and distance travelled records and determining the vehicle constant W, or
· cylindrical testing equipment for determining the vehicle constant W, and/or the effective circumference of wheel tyres and testing accuracy of speed and distance travelled measurements.
d)
Standard steel measuring tape, minimum length 20 m, at least class III accuracy with a maximum grading value of 1 cm.
e)
Stopwatch with a measurement range of at least 3 minutes and a maximum time measurement tolerance of 0.1 s. In the case of using standard test equipment for testing indication and speed and distance travelled records of tachographs with automated test progression, a stopwatch is not a mandatory feature. 
f)
Pressure gauge for measuring air pressure in the tyres of an approved type and certified as a measuring instrument.
g) Equipment for finding the effective circumference of a wheel (alternative equipment for measuring on a flat test track).
h) Flat test track, at least 40 m long, if possible horizontal with an intact, solid surface. The track used in the permanent premises of the authorised entity must be clearly and permanently marked. 
i) Cylindrical test equipment to perform the tests after installation of an analogue tachograph and in operation allowing for tests at a constant speed of (50 ± 5) km or a calibrated test track at least 1,000 m long.
j) Control template with marked permissible speed deviations for ascertaining speed record deviations.
The equipment specified in points a) to i) must have valid metrological traceability. 
Further necessary facilities and equipment.
a) Equipment for assessing control record sheets - for example, measuring microscope, scanning device, magnifier with gauge.
b) Optical equipment (microscope, magnifier) facilitating the reading of records on the record.
c) A gauge for ascertaining the depth of tyre tread pattern (e.g. depth gauge, slide gauge, etc.) with a maximum grading value of 0.5 mm.
d) Assembly pit, lifting equipment, ramp, etc. 
e) A means for making a mark on the side of a tyre and on the track, such as chalk.
f) A device for inflating tyres. 
g) Record sheets of an approved type for a given type of analogue tachograph.
6.2.4 Vehicle tests
6.2.4.1 Test conditions
Tests to determine the vehicle constant W, effective circumference of wheels l and tests following installation of the analogue tachograph into the vehicle and tests in operation are performed under the following conditions:
· Unladen vehicle fulfilling the conditions of vehicle operation on roads.
· Tyre pressure in accordance with manufacturer's instructions, tyre wear within the limits allowed by national regulations.
6.2.4.2 Sensor functionality check
Impulse sensor functionality tests are carried out as part of preparations for setting the vehicle constant W. The inspection procedure shall be determined for individual types of sensors by the analogue tachograph manufacturer.
6.2.4.3 Ascertaining vehicle constant vehicle W
In the event of an electronic analogue tachograph, a standard counter or integrated standard equipment or standard cylindrical test device shall be attached in the vehicle to the cable connector from the electronic motion sensor. In determining W for vehicles with an installed tachograph, this can be connected to the relevant analogue tachograph interface. 
In the event of a mechanical analogue tachograph, an electronic sensor will be attached to the driving gear and, with a standard counter, the number of impulses shall be ascertained after driving the test track.
The vehicle shall drive the test track and the number of impulses in relation to actual distance travelled shall be ascertained. For integrated standard devices, the vehicle constant W [imp/km] is already calculated as the measurement output.
The vehicle constant W calculation shall be carried out according to the instructions for using the standard equipment used or according to the following formula:
a) for a vehicle with an electronic tachograph:
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where
W
is the vehicle constant in the number of impulses per kilometre,
i
is the measured number of impulses,
L
is the distance travelled in meters.
e) for a vehicle with a mechanical tachograph:
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where
W
is the vehicle constant in the number of revolutions per kilometre,
i
 is the ascertained number of impulses,
L
is the distance travelled in meters.
m
is the number of impulses of the electronic sensor per revolution.
Tests for determining the vehicle constant W shall be carried out at least three times and one test can be performed with the vehicle in reverse. If the relative difference of individual, ascertained values of the vehicle constant W is greater than 0.6%, this test is repeated in its entirety. An average value is calculated from the measured values corresponding to the previous condition.
NOTE: if the differences of the measured values do not conform to the previous condition, even when the test is repeated, a technical fault can be assumed - for example, in the impulse sensor.
6.2.4.4 Ascertaining the effective circumference of a wheel tyre
Ascertaining the effective circumference of a wheel tyre shall be performed on bull wheels on both sides of the vehicle so that the distance travelled is measured with the full number of bull wheel rotations and the average value is recorded. The recommended minimum number of wheel rotations is five for each measurement.
The real effective circumference for one wheel l J is determined in accordance with the following equation:
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where
lj
is the effective circumference of a tyre on one wheel in millimetres, 
L
is the distance travelled in meters.
n
is the number of rotations of a measured wheel.
The total effective tyre circumference on bull wheels l is calculated by summing up all the effective circumferences of individual wheels and by dividing this by the number of measured wheels.
When using a wheel circumference measuring instrument, proceed in accordance with the manufacturer's instructions.
6.2.5 Testing recording equipment with an analogue tachograph
6.2.5.1 General
Analogue tachographs are tested either after disassembling the tachograph outside the vehicle, or on a tachograph installed in the vehicle.
6.2.5.2 Entering data in an electronic analogue tachograph
During initial verification (after the installation of a new electronic analogue tachograph in a vehicle) and depending on the tachograph type, it is necessary to ascertain, check and enter data into the data memory of the electronic analogue tachograph within the extent specified by the tachograph manufacturer, for example:
· vehicle identification (vehicle identification number VIN, vehicle registration number and the member state of registration),
· entry of vehicle parameters (W, k, l),
· official tachograph verification mark, if it is contained in the data memory of the electronic analogue tachograph, 
· setting the signalling device for exceeding the speed limit according to the speed limiter,
· up-to-date meter data of distance travelled.
Depending on the vehicle and/or other accessories fixed to the analogue tachograph, specific parameters and functions are programmed, for example:
· signal inputs and outputs from the tachograph or into the tachograph,
· a change in tachograph constant k for direct control of the speedometer of the vehicle using an analogue tachograph,
· blocking the doors from opening while driving,
· other parameters and functions according to individual manufacturers of analogue tachographs and vehicles. 
6.2.5.3 Checking tachograph constant k
Before initiating a test, a check is performed for electronic analogue tachographs of the value of tachograph constant k. For programmable or adjustable types of analogue tachographs, tests may be performed with a value of tachograph constant k adapted to vehicle constant W. In these cases, the tachograph tests are carried out after the vehicle tests.
6.2.5.4 Record sheet selection
For testing an analogue tachograph, record sheets approved for a given type of tachograph are used. Using a check template, accuracy of the printing and alignment of the record sheet are checked.
6.2.5.5 Testing speed indication and record
The tachograph is attached according to its type, either to the mechanical output shaft, or to the output electrical connector of standard equipment for testing the indication and record of the speed and distance travelled in accordance with Article 6.2.3 a).
Before initiating tests to create a test diagram, a test is performed of the record of identical speed in two opposing reel positions (e.g. at times close to 12.00 h and 24.00 h). All speeds must always be generated for the same time period. If the difference in speed records is greater than 1 km/h, the accuracy and alignment of the reel must be re-checked.
When checking speed records, a conformity record check is also performed on the graduated scale of the reel with time indicator data. The permissible difference between these data is 5 minutes. 
If the difference in records is not caused by an incorrect reel, there is a defect in the analogue tachograph mechanism and tests are terminated with a negative result.
If the tachograph conformed to the previous test, the following tests of speed indication and record are performed. In accordance with the operating instructions for the standard equipment and the analogue tachograph range, the test speeds are gradually set, manually or automatically, being Vmax(if allowed by the test equipment used) and at least three further speeds as mandatory. When testing an analogue tachograph, the following checks of other tachograph elements and functions are performed at the same time:
· Lighting of the analogue instrument face of the tachograph,
· Warning light function when speed limit is exceeded, and/or signalling on the display,
· Other error message signalling with warning lights or symbols on the display, 
· Correct positioning of record sheet and conformity of the analogue tachograph record with the time indicator.
Assessment of the measured records is carried out immediately after the tests are completed. The control record reel is removed from the tachograph and the record is assessed by comparing the measured and recorded value with the speeds and times set on the standard test equipment. 
Deviations detected in the speed data indicated by the speed indicator and speed records on the record sheet may not differ from the speeds generated by the standard test equipment by more than ±3 km/h, and the speed value on the record sheet may not be greater than the value indicated by the speed indicator.
The values indicated and recorded by the tachograph must lie within the maximum tolerances set out in Article 2.3.1.
6.2.5.6 Accuracy test for crew member (or members) activity record
When testing the accuracy for a crew member (or members) activity record, a "driving period" record is drawn up on the control recording reel of the first driver and "other work", "availability" and "rest" records on the reel of the first and second drivers, in the case of a two-person crew. The records must be carried out during the test in such a time range so that it is possible to distinguish them sufficiently (at least 2 minutes), while they may overlap in terms of time with other parts of the test. 
6.2.5.7 Testing the odometer
The odometer is tested as follows (alternatively):
· using a stopwatch, for example at a constant speed of 60 km/h, corresponding to a distance travelled of 1 km per minute. The odometer is tested with a flying start and upon completion of the test. The time is measured during which the odometer data changes by 2 km, or
· using the standard equipment function allowing a partially or fully automated odometer test.
The vales indicated and recorded by the tachograph must lie within the limits of the maximum tolerances set out in Article 2.3.1.
6.2.5.8 Testing the time base
The time base of an analogue tachograph is tested with standard time equipment in accordance with Article 6.2.3 a) or 6.2.3 b) using the procedure set out in the instructions for its operation. On the standard device, the measured deviation is deducted, which must be less than ±2 minutes per day for a 24-hour control record sheet. 
Values indicated by the tachograph must lie within the limits of the maximum tolerances set out in Article 2.3.1.
6.2.5.9 New relative adaptation of the constants k and W
In the event that the above analogue tachograph tests have been carried out for a value of tachograph constant k which is different from the ascertained value of vehicle constant W, relative adaptation of the constants k and W must be performed prior to the test drive. 
For electronic tachographs, adaptation is carried out by switching the relevant switches, by the potentiometer or by programming (according to the tachograph type). 
For mechanical tachographs, adaptation of constants is achieved through the insertion of the reduction box (adapter) with an appropriate transfer speed. The adapter is usually inserted between the mechanical driving gear and the tachograph. 
Adaptation of k and W must always be performed if the value of the measured vehicle constant W differs from the original tachograph constant k by more than:
±2% for mechanical analogue tachographs, 
±1% for electronic analogue tachographs.
Following adaptation of the constants W and k, the following check is performed:
· For electronic analogue tachographs, using test equipment which allows the determination of the value k,
· For mechanical analogue tachographs, vehicle constant W must be re-ascertained within the range specified in 6.2.4.3.
6.2.5.10 Test drive 
If the tachograph has been dismantled from the vehicle during testing, it is installed in the vehicle and its mechanical and electrical connections are tested. 
A test drive for a minimum distance of 1,000 m shall be performed either on an appropriate road, or on a rolling test bench. The test drive comprises:
· An inspection of the functionality of the analogue tachograph,
· An inspection of the uniformity of movement of the speed indicator and odometer (this may not jam),
· Re-examination of the instrument face lighting of the analogue tachograph,
· An inspection of whether the speed indicator returns to the basic position when the vehicle stops (the control record sheet is left for at least two minutes in the analogue tachograph prior to and following the drive, thereby displaying the rest position of the needle).
After completing a test drive, the control record sheet is removed and the accuracy of the record is ascertained.
6.3 Testing the accuracy of speed and distance travelled measurements following installation of an analogue tachograph
For tests following installation of an analogue tachograph into a vehicle and during operation, the conditions under Article 2.3.2 apply. Ascertaining deviations in speed and distance travelled after the installation of an analogue tachograph and testing vehicles in operation may be performed in one of the following two ways.
6.3.1 Testing on rolling test equipment
On rolling test equipment allowing for the automatic execution and assessment of a distance travelled test and accuracy of the speed measurement at a constant speed of (50 ± 5) km/h. 
Calculated values of deviations in distance travelled and speed are compared with the values of tolerances set out in Article 2.3.2, or 2.3.3.
6.3.2 Testing on a test track with a length of 1,000 m
On the test track with a length of 1,000 m. Distance travelled is tested so that the vehicle travels to the start of the track and the odometer is set for a certain value which is clearly readable. The track is driven around and this is compared with data from the odometer. 
Deviations in speed are tested by a flying measurement of the period travelled along the test track at a steady speed of between 45 km/h and 55 km/h. 
Calculated values of deviations in distance travelled and speed are compared with the values of tolerances set out in Article 2.3.2, or 2.3.3.
7 Subsequent verification
The extent of tests during the subsequent verification of an analogue tachograph is identical to the initial verification process with the exception of ascertaining, checking and inserting specific parameters and functions depending on the vehicle and/or other accessories fixed to the analogue tachograph.
7.1 General
The subsequent verification process of recording equipment with an analogue tachograph consists of the following activities and tests according to Article 6.2.1 a) to f).
For testing programmable types of electronic analogue tachographs, the following must be performed before the actual test: 
· a check of the identification of the analogue tachograph by retrieving data stored in the tachograph and by comparing it with the manufacturer and installation plaque of the tachograph and the vehicle registration certificate,
· retrieval of error messages from the data memory of an electronic analogue tachograph and recording them in the test records,
· deletion of error (diagnostic) reports from the data memory of an electronic analogue tachograph.
7.2 External inspection of recording equipment and vehicle
An external inspection is carried out in accordance with Article 6.2.2.
7.3 Vehicle tests
Vehicle tests are performed in accordance with Article 6.2.4.
7.4 Testing recording equipment with an analogue tachograph
Testing recording equipment with an analogue tachograph is performed in accordance with Article 6.2.5. 
7.5 Entering data into an electronic analogue tachograph
During subsequent verification of electronic analogue tachographs, a check is performed of available data from the data memory of the electronic analogue tachograph. Test equipment used must be capable of making changes to the following parameters if these are stored in the tachograph data memory:
f) Vehicle constant W, tachograph constant k, 
b)
effective tyre circumference l.
8 Notified standards
For the purposes of specifying the metrological and technical requirements for measuring instruments and for the purposes of specifying test methods for verification, resulting from this general measure, the CMI will notify Czech technical standards, further technical standards or technical documents of international or foreign organisations, or other technical documents containing more detailed technical requirements (hereinafter "notified standards"). A list of these notified standards corresponding to the measure in question shall be notified by CMI together with the general measure in a publicly accessible manner (on the website www.cmi.cz).
Compliance with the notified standards or compliance with parts thereof, in the scope and under the conditions laid down by this general measure, is considered compliance with the requirements laid down by this measure, to which those standards or parts thereof relate.
II.
JUSTIFICATION
For the implementation of § 24c of the Metrology Act, as amended, the CMI hereby issues this general measure laying down metrological and technical requirements for specified measuring instruments and testing methods for the verification of those measuring instruments.
Decree No 345/2002 laying down measuring instruments for compulsory verification and measuring instruments subject to type approval, as amended, ranks tachographs recording the work activities of drivers of motor vehicles compulsorily equipped with these tachographs in the annex List of Measuring Instruments under 2.2.2, letter a) analogue instruments subject to verification.
Therefore, the CMI, for the implementation of § 24c of the Metrology Act, as amended, for this particular type of measuring instrument "tachographs recording the work activities of drivers of motor vehicles compulsorily equipped with these tachographs - analogue tachographs", issues this general measure laying down metrological and technical requirements for tachographs recording the work activities of drivers of motor vehicles compulsorily equipped with these tachographs - analogue tachographs and testing methods for the verification of those measuring instruments. 
This regulation (General Measure) was notified in accordance with Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 on the procedure for the provision of information in the field of technical standards and regulations and of rules on Information Society services, as amended.
III.
Instructions
A legal remedy under § 173(2) of the CAP may not be lodged against the general measure.
In accordance with § 172(5) of the CAP, neither an appeal nor a remonstrance may be lodged against a decision on objections.
Compliance of the general measure with legislation may be subject to a review process in accordance with § 94 to § 96 of the CAP. A party may submit a motion to initiate a review process to the administrative authority which has issued this general measure. If the administrative authority does not find reasons to initiate a review process, it shall communicate this fact together with its reasons to the applicant within thirty days. In accordance with § 174(2) of the CAP, a resolution on the initiation of a review process may be issued within three years of the effective date of a general measure.
IV.
Effectiveness
This general measure shall enter into effect on the fifteenth day following the date of its publication (§ 24d of the Metrology Act).
RNDr. Pavel Klenovský
General Director
1) International Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM) and the International Vocabulary of Terms in Legal Metrology (VIML) form part of the technical harmonisation volume "Terminology in the Field of Metrology" publicly accessible at www.unmz.cz
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