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1. SCOPE (1)

This Regulation applies to sealed-beam headlamps (SB) for vehicles of category T (3).

2. DEFINITIONS

For the purpose of this Regulation,

2.1. ‘Sealed beam’ headlamp unit (hereinafter termed ‘SB unit), means a headlamp unit whose components,
comprising a reflector system, a lens system and one or more electrical light sources are all parts of an
integral whole which has been sealed in the course of manufacture and which cannot be dismantled without
rendering the unit completely unusable;

2.2. ‘Lens’ means the outermost component of the headlamp (unit) which transmits light through the illuminating
surface;

2.3, ‘Coating’ means any product or products applied in one or more layers to the outer face of a lens;

2.4, SB units are considered to be of different types if they differ in one or more of the following essentials of form

or characteristics:

2.4.1. Trade name or mark;
2.4.2. Characteristics of the optical system;
2.4.3. Inclusion of additional components capable of altering the optical effects by reflection, refraction, absorption

and/or deformation during operation;
2.4.4. The rated voltage (the same approval number may be granted if the only change is of rated voltage);
2.4.5. The rated wattage;
2.4.6. The shape of the filament(s);
2.4.7. The kind of beam produced (passing beam, driving beam or both);
2.4.8. Suitability for right-hand or left-hand traffic or for both traffic systems;
2.4.9. The colour of the light emitted;

2.410.  The materials constituting the lens and coating, if any.

(") Nothing in this regulation shall prevent a Party to the Agreement applying this Regulation from prohibiting the combination of a
headlamp incorporating a lens of plastic material approved under this Regulation with a mechanical headlamp-cleaning device (with
wipers).

(3 As defined in Annex 7 to the Consolidated Resolution on the Construction of Vehicles (R.E.3), (document TRANS/WP.29/78/Rev.1/
Amend.2 as last amended by Amend.4).
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2.5. ‘Colour of the light emitted from the device. The definitions of the colour of the light emitted given in
Regulation No 48 and its series of amendments in force at the time of application for type approval shall apply
to this Regulation.

3. APPLICATION FOR APPROVAL

3.1. The application for approval shall be submitted by the owner of the trade name or mark or by his duly
accredited representative. It shall specify:

3.1.1.  Whether the SB unit is intended to provide both a passing beam and a driving beam, or only one of these
beams;

3.1.2. Whether, if the headlamp is intended to provide a passing beam, it is designed for both left-hand and right-
hand traffic or for either left-hand or right-hand traffic only;

3.1.3.  Where applicable, that it is designed for agricultural or forest tractors and other slow-moving vehicles (see
Annex 1).

3.2. Every application for approval shall be accompanied by:

3.2.1. Drawings in triplicate, sufficiently detailed to permit identification of the type and giving a front view of the

unit (with, if applicable, details of the lens moulding) and a cross-section; also the filament(s) and shield(s) shall
be shown on the drawings at a scale of 2: 1 both in front view and in side view; the drawing must show the
position intended for the approval number and the additional symbols in relation to the circle of the approval

mark;
3.2.2. Brief technical description;
3.2.3. Samples as follows:

3.2.3.1.  For approval of an SB unit to emit white light: five samples;

3.2.3.2.  For approval of a unit to emit coloured light: one coloured-light sample, and five white-light samples differing
from the type submitted only in that the lens or filter is not coloured.

3.2.3.3. In the case of SB units differing only in that they are designed to emit coloured light from a type designed to
emit white light and which has previously satisfied the tests in paragraphs 6, 7 and 8 below, it will be sufficient
to submit one sample of the coloured-light type to undergo only the tests given in paragraph 9.

3.2.4. For the test of plastic material of which the lenses are made:

3.2.4.1. thirteen lenses;

3.2.4.1.1. six of these lenses may be replaced by six samples of material at least 60 x 80 mm in size, having a flat or
convex outer surface and a substantially flat area (radius of curvature not less than 300 mm) in the middle
measuring at least 15 x 15 mm;

3.2.4.1.2. every such lens or sample of material shall be produced by the method to be used in mass production;

3.2.4.2. a reflector to which the lenses can be fitted in accordance with the manufacturer’s instructions.

3.3. The materials making up the lenses and coatings, if any, shall be accompanied by the test report of the
characteristics of these materials and coatings if they have already been tested.

3.4. The Competent Authority shall verify the existence of satisfactory arrangements for ensuring effective control
of the conformity of production before type approval is granted.

4. MARKINGS (1)
4.1. SB units submitted for approval shall bear the trade name or mark of the applicant.
4.2. They shall comprise on the front lens, a space of sufficient size for the approval mark and the additional

symbols provided for in paragraph 5 below; the space must be shown on the drawings referred to in
paragraph 3.2.1 above.

(") In the case of SB units designed to meet the requirements of traffic moving on one side of the road only (either right or left), it is
further recommended that the area which can be occulted to prevent discomfort to users in a country where traffic moves on the side
of the road opposite to that of the country for which the SB unit was designed should be outlined indelibly on the front lens. This
marking is not necessary, however, where the area is clearly apparent from the design.
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4.3 They shall carry, either on the front lens or on the body, the values of the rated voltage and of the rated
wattage of the driving beam filament, followed by that of the rated wattage of the passing beam filament, as
applicable.

4.4. In the case of SB units designed to meet the requirements both of countries where the traffic keeps to the right

and of those where the traffic keeps to the left, the two settings of the unit on the vehicle shall be marked by
the letters ‘R/D’ for the position for right-hand traffic and the letters ‘L/G’ for the position for left-hand traffic.

4.5. The trade names or marks and markings provided for under this paragraph 4 shall be clearly legible and
indelible.

5. APPROVAL

5.1. General

5.1.1. If all the headlamp type samples submitted in accordance with paragraph 3 above satisfy the provisions of this

Regulation, approval shall be granted.

5.1.2. Where grouped, combined or reciprocally incorporated lamps satisfy the requirements of more than one
Regulation, a single international approval mark may be affixed provided that each of the grouped,
combined or reciprocally incorporated lamps satisfies the provisions applicable to it.

5.1.3. An approval number shall be assigned to each type approved. The same Contracting Party may not assign the
same number to another type of headlamp covered by this Regulation except in the case of an extension of the
approval to a device differing only in the colour of the light emitted.

5.1.4. Notice of approval or of extension or refusal or withdrawal of approval or production definitely discontinued,
of a type of headlamp pursuant to this Regulation shall be communicated to the Parties to the 1958
Agreement applying this Regulation, by means of a form conforming to the model in Annex 2 to this
Regulation.

5.1.5. In addition to the mark prescribed in paragraph 4.1, an approval mark as described in paragraphs 5.2 and 5.3
below shall be affixed in the spaces referred to in paragraph 4.2 above to every headlamp conforming to a type
approved under this Regulation.

5.2. Composition of the approval mark

The approval mark shall consist of:
5.2.1. An international approval mark, comprising:

5.2.1.1. A circle surrounding the letter ‘E’ followed by the distinguishing number of the country which has granted
approval ();

5.2.1.2.  The approval number prescribed in paragraph 5.1.3 above.
5.2.2. The following additional symbol (or symbols):

5.2.2.1. On SB headlamps meeting left-hand traffic requirements only, a horizontal arrow pointing to the right of an
observer facing the SB headlamp, i.e. to, the side of the road on which the traffic moves;

5.2.2.2.  On SB headlamps designed to meet the requirements of both traffic systems by means of an appropriate
adjustment of the setting of the headlamp, a horizontal arrow with a head on each end, the heads pointing
respectively to the left and to the right;

5.2.2.3.  On headlamps meeting the requirements of this Regulation in respect of the passing beam only, the letters ‘SC’;

5.2.2.4.  On headlamps meeting the requirements of this Regulation in respect of the driving beam only, the letters ‘SR’;

5.2.2.5. On headlamps meeting the requirements of this Regulation in respect of both the passing beam and the
driving beam, the letters ‘SCR’;

5.2.2.6. On headlamps incorporating a lens of plastic material, the group of letters ‘PL’ shall be affixed near the
symbols prescribed in paragraphs 5.2.2.3 to 5.2.2.5 above;

(") The distinguishing numbers of the Contracting Parties to the 1958 Agreement are reproduced in Annex 3 to Consolidated Resolution
on the Construction of Vehicles (R.E.3), document TRANS/WP.29/78/Rev.2/Amend.1.
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5.2.2.7. In every case the relevant operating mode during the next procedure according to paragraph 1.1.1.1 of Annex
5 and the allowed voltage(s) according to paragraph 1.1.1.2 of Annex 5 shall be stipulated on the approval
certificates and on the communication form transmitted to the countries which are Contracting Parties to the
Agreement and which apply this Regulation.

In the corresponding cases the device shall be marked as follows:

On units meeting the requirements of this Regulation which are so designed that the filament of the passing
beam shall not be lit simultaneously with that of any other lighting function with which it may be reciprocally
incorporated:

An oblique stroke (/) shall be placed behind the passing lamp symbol in the approval mark;

5.2.2.8. The two digits of the approval number (at present 02) which indicate the series of amendments incorporating
the most recent major technical amendments made to the Regulation and at the time of issue of the approval
and, if necessary, the required arrow may be marked close to the above additional symbols;

5.2.2.9. The marks and symbols referred to in paragraphs 5.2.1 and 5.2.2 above shall be clearly legible and indelible
even when the headlamp is fitted in the vehicle.

5.3. Arrangement of the approval mark
5.3.1.  Independent lamps

Annex 4, Figures 1 to 9, to this Regulation gives examples of arrangements of the approval mark with the
above-mentioned additional symbols.

5.3.2. Grouped, combined or reciprocally incorporated lamps

5.3.2.1.  Where grouped, combined or reciprocally incorporated lamps have been found to comply with the
requirements of several Regulations, a single international approval mark may be affixed, consisting of a
circle surrounding the letter ‘E’ followed by the distinguishing number of the country which has granted
the approval, and an approval number. This approval mark may be located anywhere on the grouped,
combined or reciprocally incorporated lamps, provided that:

5.3.2.1.1. It is visible after their installation;

5.3.2.1.2. No part of the grouped, combined or reciprocally incorporated lamps that transmits light can be removed
without at the same time removing the approval mark.

5.3.2.2. The identification symbol for each lamp appropriate to each Regulation under which approval has been
granted, together with the corresponding series of amendments incorporating the most recent major
technical amendments to the Regulation at the time of issue of the approval and, if necessary, the required
arrow shall be marked:

5.3.2.2.1. Either on the appropriate light-emitting surface,

5.3.2.2.2. Or in a group, in such a way that each of the grouped, combined or reciprocally incorporated lamps may be
clearly identified (see four possible examples in Annex 4).

5.3.2.3.  The size of the components of a single approval mark shall not be less than the minimum size required for the
smallest of the individual marks by the Regulation under which approval has been granted.

5.3.2.4. An approval number shall be assigned to each type approved. The same Contracting Party may not assign the
same number to another type of grouped, combined or reciprocally incorporated lamps covered by this
Regulation.

5.3.2.5. Annex 4, Figure 10, to this Regulation gives examples of arrangements of approval marks for grouped,
combined or reciprocally incorporated lamps with all the above-mentioned additional symbols.

5.3.3. Lamps, the lens of which is used for different types of headlamps and which may be reciprocally incorporated
or grouped with other lamps

The provisions laid down in paragraph 5.3.2 above are applicable.

5.3.3.1. In addition, where the same lens is used, the latter may bear the different approval marks relating to the
different types of headlamps or units of lamps, provided that the main body of the headlamp, even if it cannot
be separated from the lens, also comprises the space described in paragraph 4.2 above and bears the approval
mark of the actual functions.
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If different types of headlamps comprise the same main body, the latter may bear the different approval marks.

5.3.3.2.  Annex 4, Figure 11, to this Regulation gives examples of arrangements of approval marks relating to the above

case.
6. GENERAL SPECIFICATIONS
6.1. Each sample shall conform to the specifications set forth in this paragraph 6 and in paragraphs 7 and 8 below,

and, if necessary, paragraph 9.

6.2. SB units shall be so made as to retain their prescribed photometric characteristics and to remain in good
working order when in normal use, despite the vibrations to which they may be subjected.

6.2.1. Headlamps shall be fitted with a device enabling them to be so adjusted on the vehicle as to comply with the
rules applicable to them. Such a device need not be fitted on the SB headlamp inserts if the use of such inserts
is confined to vehicles on which the headlamp setting can be adjusted by other means. Where an SB headlamp
providing a driving beam and an SB headlamp providing a passing beam are assembled as exchangeable
subunits to form a composite unit the adjusting device shall enable each SB unit individually to be duly
adjusted.

6.2.2. However, this will not apply to headlamp assemblies whose reflectors are indivisible. For this type of assembly
the requirements of paragraph 8 of this Regulation shall apply. In the case where more than one light source is
used to provide the main beam the combined main-beam functions will be used to determine the maximum
value of the illumination (E max).

6.3. The terminals shall only be in electrical connection with the appropriate filament or filaments and shall be
robust and firmly fixed to the unit.

6.4. If the units are circular they shall provide all the physical features and electrical connections shown in one of
the plates SB, — SB; in Annex 4 and shall be made to the dimensions in that plate.

6.5. SB units designed to meet the requirements both of countries where the traffic keeps to the right and of those
where the traffic keeps to the left, may be adapted for traffic on a given side of the road either by an
appropriate initial setting when fitted on the vehicle, or by selective setting by the user. Such initial or
selective setting may consist, for example, of fixing the angular setting of the unit on the vehicle. In all
cases, only two precise setting positions, one for right-hand and one for left-hand traffic, shall be possible, and
the design shall preclude inadvertent shifting of the unit from the one position to the other or its setting in an
intermediate position. Conformity with the requirements of this paragraph shall be verified visually and, where
necessary, by a test fitting.

6.6. Complementary tests shall be done according to the requirements of Annex 5 to ensure that in use there is no
excessive change in photometric performance.

6.7. If the lens of the headlamp is of plastic material, tests shall be done according to the requirements of Annex 6.
7. RATED VALUES

7.1. The values of rated voltage are: 6, 12 and 24 volts (!).

7.2. The power consumed at the test voltage by any submitted SB unit shall not exceed the rated wattage marked

on the unit, by more than the percentage specified in Table 1. No lower limit is specified for the tolerance on
wattage but the minimum illumination values specified in Table 2 of paragraph 8.8 must be obtained.

Table 1
Circular units of 180 mm | Circular units of 145 mm
diameter diameter
Rated voltage 6 12 6 12
Test voltage 6 12 6 12

(") 24-volt units are under consideration.
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Circular units of 180 mm | Circular units of 145 mm
diameter diameter

Rated wattage and permitted tolerance

Double filaments (*) Driving beam 60 + 0% 37,5+ 0%
Passing beam 50 + 0% 50 + 0%

Driving beam filament only 75+ 0% 50 + 0%

Passing beam filament only 50 + 0% 50+ 0%

(*) In the case of SB units with double filaments, the samples may be submitted for approval for the two functions or for the
passing beam only.

8. ILLUMINATION (1)

8.1. SB units shall be so made as to give adequate illumination without dazzle for the passing beam, and good
illumination for the driving beam.

8.2. The illumination produced by the unit shall be checked on a vertical screen set at a distance of 25 m in front
of the unit and at right angles to its axis (see Annex 4, plates SBg, and SBgy).

8.3. The passing beam must produce a sufficiently sharp ‘cut-off to permit satisfactory alignment with its aid. The
‘cut-off must be a horizontal line on the side opposite to the direction of the traffic for which the unit is
intended; on the other side it should be horizontal or within an angle of 15° above the horizontal.

8.4. The SB unit shall be aimed so that on passing beam:

8.4.1. In the case of units designed to meet the requirements of right-hand traffic, the ‘cut-off on the left half of the
screen () is horizontal and, in the case of units designed to meet the requirements of left-hand traffic, the ‘cut-
off on the right half of the screen is horizontal;

8.4.2. This horizontal part of the ‘cut-off is situated, on the screen, 25 cm below the level of the horizontal plane
passing through the focus of the unit (see Annex 4, plates SBg, and SBgy);

8.4.3. The screen is in the position indicated in Annex 4, plates SBg, and SBgy, (%).

8.5. When so aimed, the unit need, if its approval is sought solely for a passing beam (¥), meet only the
requirements referred to in paragraph 8.8 below; if it is intended to provide both a passing beam and a
driving beam it shall meet the requirements referred to in paragraphs 8.8 and 8.9.

8.6. Where an SB unit so aimed does not meet the requirements referred to in paragraphs 8.8 and 8.9 below, its
alignment may be changed, provided that the axis of the beam is not laterally displaced by more than 1° (=
44 cm) to the right or left (°). To facilitate alignment by means of the ‘cut-off, the unit may be partially
occulted in order to sharpen the ‘cut-off.

8.7. In the case of an SB unit providing a driving beam only, it shall be so aimed that the area of maximum
illumination is centred on the point of intersection HV of the lines hh and vv; such a unit need meet only the
requirements referred to in paragraph 8.9.

8.8. The illumination produced on the screen by the passing beam shall meet the following requirements:

() All the photometric measurements shall be carried out at the test voltage given in paragraph 7.

(®) The test screen must be sufficiently wide to allow examination of the ‘cut-off over a range of at least 5° from the line vv.

() If, in the case of a unit designed to meet the requirements of this Regulation with respect to the passing beam only, the focal axis
diverges appreciably in from the general direction of the beam, lateral adjustment shall be effected in the manner which best satisfies
the requirements for illumination at points 75 R and 50 R for right-hand traffic and at points 75 L and 50 L for left-hand traffic.

() A unit designed to emit a passing beam may incorporate a driving beam not complying with the specification.

(°) The limit of realignment of 1° towards the right or left is not incompatible with vertical realignment, which is only limited by the
conditions laid down in paragraph 8.9.
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Table 2
Point on measuring screen Required illumination in lux
SB units for right-hand traffic SB units for left-hand traffic Minimum Maximum
B50L B 50R — 0,3
75R 75L 6 —
50R 50L 6 —
25L 25R 1,5 —
25R 25L1 1,5 —
Energy point in zone III — 0,7
Energy point in zone IV 2 —
Energy point in zone I — 20
8.8.1. There shall be no lateral variations detrimental to good visibility in any of the zones, I, II, IIl and IV;
8.8.2. SB units designed to meet the requirements of both right-hand and left-hand traffic must, in each of the two

setting positions, meet the requirements set forth above for the corresponding direction of traffic.

8.9. In the case of an SB unit designed to provide a driving beam and a passing beam, measurements of the
illumination produced on the screen by the driving beam shall be taken with the same unit alignment and
voltage as for measurements under paragraph 8.8 above.

8.10. The illumination produced on the screen by the driving beam shall meet the following requirements:

8.10.1.  The point of intersection HV of the line hh and vv shall be situated within the isolux 90 per cent of maximum
illumination. The maximum value shall not be less than 32 lux;

8.10.2.  Starting from point HV, horizontally to the right and left, illumination shall be not less than 16 lux up to a
distance of 1,125 metres, and not less than 4 lux up to a distance of 2,25 metres.

8.11. The screen illumination values mentioned in paragraphs 8.8 and 8.9 above shall be measured by means of a
photoelectric cell, the effective area of which shall be contained within a square of 65 mm side.

9. COLOUR

The light emitted shall be white.

10. GAUGING OF DISCOMFORT

The discomfort caused by the passing beam of SB units shall be gauged (1.

11. CONFORMITY OF PRODUCTION

11.1. Headlamps approved under this Regulation shall be so manufactured as to conform to the type approved by
meeting the requirements set forth in paragraphs 8 and 9.

11.2. In order to verify that the requirements of paragraph 11.1 are met, suitable controls of the production shall be
carried out.

11.3. The holder of the approval shall in particular:
11.3.1.  ensure the existence of procedures for the effective control of the quality of products;
11.3.2.  have access to the control equipment necessary for checking the conformity to each approved type;

(") This requirement will be the subject of a recommendation for the benefit of administrations.
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11.3.3.  ensure that data of test results are recorded and that related documents shall remain available for a period to
be determined in accordance with the administrative service;

11.3.4.  analyse the results of each type of test in order to verify and ensure the stability of the product characteristics,
making allowance for variation of an industrial production;

11.3.5.  ensure that for each type of product at least the tests prescribed in Annex 3 to this Regulation are carried out;

11.3.6.  ensure that any collecting of samples giving evidence of non-conformity with the type of test considered shall
give rise to another sampling and another test. All the necessary steps shall be taken to re-establish the
conformity of the corresponding production.

11.4. The Competent Authority which has granted type approval may at any time verify the conformity control
methods applicable to each production unit.

11.4.1.  In every inspection, the test books and production survey records shall be presented to the visiting inspector.

11.4.2.  The inspector may take samples at random to be tested in the manufacturers laboratory. The minimum
number of samples may be determined in the light of the results of the manufacturer’s own checks.

11.4.3.  When the quality level appears unsatisfactory or when it seems necessary to verify the validity of the tests
carried out in the application of paragraph 11.4.2 above, the inspector shall select samples, to be sent to the
Technical Service which has conducted the type approval tests, using the criteria of Annex 7.

11.4.4.  The Competent Authority may carry out any test prescribed in this Regulation. These tests will be on samples
selected at random without causing distortion of the manufacturer’s delivery commitments and in accordance
with the criteria of Annex 7.

11.4.5.  The Competent Authority shall strive to obtain a frequency of inspection of once every two years. However,
this is at the discretion of the Competent Authority and their confidence in the arrangements for ensuring
effective control of the conformity of production. In the case where negative results are recorded, the
Competent Authority shall ensure that all necessary steps are taken to re-establish the conformity of
production as rapidly as possible.

11.5. Headlamps with apparent defects are disregarded.

11.6. The reference mark is disregarded.

12. PENALTIES FOR NON-CONFORMITY OF PRODUCTION

12.1. The approval granted in respect of an SB unit pursuant to this Regulation may be withdrawn if the

requirements set forth above are not met, or if a unit bearing the approval mark does not conform to the
type approved.

12.2. If a Contracting Party to the Agreement applying this Regulation withdraws an approval it has previously
granted, it shall forthwith so notify the other Contracting Parties applying this Regulation, by means of a
communication form conforming to the model in Annex 2 to this Regulation.

13. MODIFICATIONS OF THE TYPE OF SEALED BEAM HEADLAMP UNIT (SB UNIT) AND EXTENSION OF APPROVAL

13.1. Every modification of the type of sealed beam headlamp unit (SB unit) shall be notified to the Administrative
Department which approved the type of sealed beam headlamp unit (SB unit). The department may then either:

13.1.1.  Consider that the modifications made are unlikely to have an appreciable adverse effect and that in any case
the sealed beam headlamp unit (SB unit) still complies with the requirements; or

13.1.2.  Require a further test report from the Technical Service responsible for conducting the tests.

13.2. Confirmation or refusal of approval, specifying the alterations, shall be communicated by the procedure
specified in paragraph 5.1.4 above to the Parties to the Agreement applying this Regulation.

13.3. The Competent Authority issuing the extension of approval shall assign a series number to each communi-
cation form drawn up for such an extension and inform thereof the other Parties to the 1958 Agreement
applying this Regulation by means of a communication form conforming to the model in Annex 2 to this
Regulation.
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14. PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceases to manufacture a device approved in accordance with this
Regulation he shall so inform the authority which granted the approval. Upon receiving the relevant communi-
cation that authority shall inform thereof the other Parties to the 1958 Agreement applying this Regulation by
means of a communication form conforming to the model in Annex 2 to this Regulation.

15. TRANSITIONAL PROVISIONS

15.1. As from 12 months after the official date of entry into force of the 03 series of this Regulation, Contracting
Parties applying this Regulation shall cease to grant approvals according to this Regulation.

15.2. Contracting Parties applying this Regulation shall not refuse to grant extensions of approval to this and any
previous series of amendments of this Regulation.

15.3. Existing approvals granted before the official date of entry into force of the 03 series of this Regulation and all
extensions of approvals, including those to a preceding series of amendments to this Regulation granted
subsequently, shall remain valid indefinitely.

15.4. Contracting Parties applying this Regulation shall continue to issue approvals for headlamps on the basis of
this and any previous series of amendments to this Regulation, provided that the headlamps are intended as
replacements for fitting to vehicles in use.

15.5. Contracting Parties applying this Regulation shall continue to allow fitting of a headlamp approved to this
Regulation on a vehicle or vehicle type.

15.6. Contracting Parties applying this Regulation shall continue to allow fitting or use on a vehicle in use of a
headlamp approved to this Regulation as amended by any previous series of amendments, provided that the
headlamp is intended for replacement.

16. NAMES AND ADDRESSED OF TECHNICAL SERVICES RESPONSIBLE FOR CONDUCTING APPROVAL TESTS AND OF
ADMINISTRATIVE DEPARTMENTS

The Parties to the 1958 Agreement applying this Regulation shall communicate to the United Nations
Secretariat the names and addresses of the Technical Services responsible for conducting approval tests and
of the Administrative Departments which grant approval and to which forms certifying approval or refusal, or
extension or withdrawal of approval, or production definitely discontinued, issued in other countries, are to be
sent.
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ANNEX 1

SB UNITS FOR AGRICULTURAL OR FOREST TRACTORS AND OTHER SLOW-MOVING VEHICLES

1. The provisions of this Regulation shall also apply to the approval of special SB units for agricultural or forest
tractors and other slow-moving vehicles, such units being intended to provide both a driving beam and a passing
beam and having a diameter (*) of less than 160 mm with the following modifications:

1.1. The minimum requirements for illumination laid down in paragraph 8.8 of this Regulation shall be reduced in the
ratio

D — 452
160 — 45
subject to the following absolute lower limits:
3 lux at either point 75 R or point 75 L;
5 lux at either point 50 R or point 50 L;
1,5 lux in zone IV;

1.2. Instead of the symbols provided for in paragraph 5.2.2 of this Regulation, the unit shall be marked with the letters
‘SM’ in an inverted triangle.

(*) If the projected area of the reflector is not circular, the diameter shall be that of a circle having the same area as the projected area of
the apparent useful surface of the reflector.
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ANNEX 2

COMMUNICATION
(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

concerning (:  APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of sealed beam headlamp unit (SB unit) pursuant to Regulation No 5

Approval NO: ..crverrnne Extension NoO: ..o

1. SB unit submitted for approval as type (%)
Rated voltage ...
Rated wattage ........

2. The passing lamp filament may/may not (%) be lit simultaneously with the driving lamp filament and/or another
reciprocally i1corporated TAMP o ssssssssesssssscsessssssssesssssssssesssssss s

3. Trade NamMe OF MATK oo s eesssensees

4. Manufacturer’s name and Address ........oeeeonenseeseesscesseeseesseesssessesesssessesn

5. If applicable, name and address of manufacturer’s representative ........ooooooccoeeee

6. Submitted fOr APPrOVAL 01l ooooiveerreeerirservivessnnerseessssssssssssssssssssssssssssssssssssssssssssssssssssssns

7. Technical Service responsible for conducting approval tests ......cooooovovccvomsvvccsisrive

8. Date of report issued DY that SEIVICE .....cccrmmmmmemmmmmmeceseeeesmmmmmmsesmmmnnnscseseees

9. Number of report issued by that SEIVICE ......rrcrnrrnnenrenrenrecressissssressenns

10. Approval granted|refused/extended/Withdrawn (%) ..oovvmeereromeerrrssmenressnenssssnnens

11. Reason(s) of extension (if applicable) ......cooveommrrrccersimrrreiresmnreserissssssssssssssssssns

12. Maximum intensity (in lux) of the driving beam at 25 m from the unit ...

13, TESE JADOTALOIY ooueerncccrrvrvvirveeeenmmeneresrrcesessesssessenaecesssssesssssssessssnmnasessessssessssseessnmmmnsscssssees

14. Date and number of 1abOTatory IEPOIT ...oorccremmmmmmmmrnrecenrccereenmseammmessssseesesssenees

15. Date of extension of the approval ...

16 PLACE oo ses e ses s ass s s et aa st seanes

L7, DIALE ittt bbb h bbbt e b r et r et et s e retaee
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18. Signature ...

19. The attached drawing, No ............
and a cross-section.

(1) Distinguishing number of the country which has granted/extended/refused/withdrawn approval (see approval provisions in the

Regulation).
(3) Strike out what does not apply.
(*) Indicate the appropriate marking selected from the list below.

. vt e SCR e . T —

SCR, SCR, SC, SC, SC,

5C, SM, ' SM, SM, SCRIR, SC[R,

SCIR,

SC/, 8¢/, SC/, SCR PL, SCR PL, SCR PL, SC

PL, SC PL, SC PL,

SMPL, SMPL, SMPL, SC/R PL, SC/R PL, SC/R PL,

SR PL,
R A R 4 ke 2

SC/PL, SC/PL, SC/PL.
e R e 2
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ANNEX 3

MINIMUM REQUIREMENTS FOR CONFORMITY OF PRODUCTION CONTROL PROCEDURES

1. GENERAL

1.1. The conformity requirements shall be considered satisfied from a mechanical and geometric standpoint, if the
differences do not exceed inevitable manufacturing deviations within the requirements of this Regulation.

1.2. With respect to photometric performances, the conformity of mass-produced headlamps shall not be contested
if, when testing photometric performances of any headlamp chosen at random:

1.2.1.  no measured value deviates unfavourably by more than 20 per cent from the values prescribed in this Regu-
lation. For values B 50 L (or R) and zone III, the maximum unfavourable deviation may be respectively:

B 50 L (or R): 0,2 Ix equivalent 20 per cent
0,3 Ix equivalent 30 per cent
Zone IIL: 0,3 Ix equivalent 20 per cent
0,45 Ix equivalent 30 per cent
1.2.2. orif

1.2.2.1. for the passing beam, the values prescribed in this Regulation are met at HV (with a tolerance of + 0,2 1x) and
related to that aiming at least one point of each area delimited on the measuring screen (at 25 m) by a circle
15 c¢m in radius around points B 50 L (or R) (!) (with a tolerance of + 0,1 Ix), 75 R (or L), 25 R, 25 L, and in the
entire area of zone IV which is not more than 22,5 cm above line 25R and 25 L;

1.2.2.2. and if, for the driving beam, HV being situated within the isolux 0,75 E,,, a tolerance of + 20 per cent for
maximum values and — 20 per cent for minimum values is observed for the photometric values at any
measuring point specified in paragraph 8.10 of this Regulation.

1.2.3.  If the results of the tests described above do not meet the requirements, the alignment of the headlamp may be
changed, provided that the axis of the beam is not displaced laterally by more than 1° to the right or left (?).

1.3. With respect to the verification of the change in vertical position of the cut-off line under the influence of heat,
the following procedure shall be applied:

One of the sampled headlamps shall be tested according to the procedure described in paragraph 2.1 of Annex 5
after being subjected three consecutive times to the cycle described in paragraph 2.2.2 of Annex 5.

The headlamp shall be considered as acceptable if Ar does not exceed 1,5 mrad.

If this value exceeds 1,5 mrad but is not more than 2,0 mrad, a second headlamp shall be subjected to the test
after which the mean of the absolute values recorded on both samples shall not exceed 1,5 mrad.

1.4. The chromaticity coordinates shall be complied with.

2. MINIMUM REQUIREMENTS FOR VERIFICATION OF CONFORMITY BY THE MANUFACTURER
For each type of headlamp the holder of the approval mark shall carry out at least the following tests, at
appropriate intervals. The tests shall be carried out in accordance with the provisions of this Regulation.

If any sampling shows non-conformity with regard to the type of test concerned, further samples shall be taken
and tested. The manufacturer shall take steps to ensure the conformity of the production concerned.

(") Letters in brackets refer to headlamps intended for left-hand traffic.
() A unit designed to emit a passing beam may incorporate a driving beam not complying with the specification.
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2.1. Nature of tests

Tests of conformity in this Regulation shall cover the photometric characteristics and the verification of the
change in vertical position of the cut-off line under the influence of heat.

2.2. Methods used in tests

2.2.1.  Tests shall generally be carried out in accordance with the methods set out in this Regulation.

2.2.2. In any test of conformity carried out by the manufacturer, equivalent methods may be used with the consent of
the Competent Authority responsible for approval tests. The manufacturer is responsible for proving that the
applied methods are equivalent to those laid down in this Regulation.

2.2.3.  The application of paragraphs 2.2.1 and 2.2.2 requires regular calibration of test apparatus and its correlation
with measurements made by a Competent Authority.

2.2.4. In all cases the reference methods shall be those of this Regulation, particularly for the purpose of administrative
verification and sampling.

2.3, Nature of sampling

Samples of headlamps shall be selected at random from the production of a uniform batch. A uniform batch
means a set of headlamps of the same type, defined according to the production methods of the manufacturer.

The assessment shall in general cover series production from individual factories. However, a manufacturer may
group together records concerning the same type from several factories, provided these operate under the same
quality system and quality management.

2.4, Measured and recorded photometric characteristics

The sampled headlamp shall be subjected to photometric measurements at the points provided for in the
Regulation, the reading being limited to points E.,,, HV (!), HL, HR (%) in the case of the driving beam, and
to points B 50 L (or R), HV, 75 R (or L) and 25 L (or R) in the case of the passing beam (see figure in Annex 4).

2.5. Criteria governing acceptability

The manufacturer is responsible for carrying out a statistical study of the test results and for defining, in
agreement with the Competent Authority, criteria governing the acceptability of his products in order to
meet the specifications laid down for verification of conformity of products in paragraph 12.1 of this Regulation.

The criteria governing the acceptability shall be such that, with a confidence level of 95 per cent, the minimum
probability of passing a spot check in accordance with Annex 7 (first sampling) would be 0,95.

(") When the driving beam is reciprocally incorporated with the passing beam, HV in the case of the driving beam shall be the same
measuring point as in the case of the passing beam.
() HL and HR: points on ‘hh’ located at 1,125 m to the left and to the right of point HV respectively.
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ANNEX 4

EXAMPLES OF ARRANGEMENTS OF APPROVAL MARKS

Figure 1

S()R

2439

t,...|u
t_a|m
k-ulhl u.n|m

u..|m

a =12 mm min

The SB headlamp bearing the approval marking shown above is a headlamp approved in the Netherlands (E4), meeting
the requirements of this Regulation as amended by the 02 series of amendments in respect of both the driving beam and
the passing beam (SCR), and which is designed for right-hand traffic only.

NOTE: The approval number and the additional symbol(s) shall be placed close to the circle and either above or below

the letter ‘E’, or to the right or left of that letter. The digits of the approval number shall be on the same aide of
the letter ‘E’ and face the same direction.

The additional symbol(s) must be diametrically opposed to the approval number.

The use of Roman numerals as approval numbers should be avoided so as to prevent any confusion with other
symbols.

Figure 2 Figure 3a

SCR SCR
02 02

2439 b 2439

a = 12 mm min
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Figure 3b

SCR 02. 2439

The SB headlamp bearing the approval mark shown above is a headlamp meeting the requirements of this Regulation
with respect to both the passing beam and the driving beam and designed:

For left-hand traffic only. For both traffic systems, by means
of an adjustment as desired of the
headlamp.
Figure 4 Figure 5
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SCPL I SCPL
02 02
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A
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¥
g
2439 11 2439

a = 12 mm min
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The SB headlamp bearing the approval mark shown above is a headlamp incorporating the lens of plastic material
meeting the requirements of this Regulation with respect to the passing beam only, and designed:

For both traffic systems. For right-hand traffic only.

Figure 6 Figure 7

scpL T °RPL
02, 1 W

i A
A
— A
A
a a
3 (|7 |°
I A
¥

2439 1 2439

i A

The SB headlamp bearing the approval mark shown above is a headlamp incorporating the lens of plastic material
meeting the requirements of this Regulation:

With respect to both the passing beam  With respect to the driving beam
only, and designed for left-hand traffic ~ only.

SC/R T SC/
0/
€9

1022439
2439 T

Identification of a headlamp meeting the requirements of Regulation No 5

With respect to both the passing beam  With respect to the passing beam

and driving beam and designed for right- only and designed for right-hand
hand traffic only. traffic only.

The passing lamp filament shall not be lit simultaneously with the driving
lamp filament and/or another reciprocally incorporated lamp.
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Figure 10
Examples of simplified markings for grouped, combined or reciprocally incorporated lamps

(The vertical and horizontal lines schematize the shape of the light-signalling device. They are not part of the approval

mark).

17120
01A 02 SCRPL 02 BPL| 02 1a

Model A

Model B

01 A 025CR PL 02 BPL 02 1a

€)

17120

""" AlSCRE 12

01| PL [PL|02

02,02
17120

M®17120 025CRPL 02BPL 021a
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NOTE: The four examples shown above correspond to a lighting device bearing an approval mark relating to:
A front position lamp approved in accordance with the 01 series of amendments to Regulation No 7;

A headlamp meeting the requirements of this Regulation with respect to the passing beam and to the driving
beam, and designed for both traffic systems and incorporating a lens of plastic material;

A front fog lamp approved in accordance with the 02 series of amendments to Regulation No 19 and incor-
porating a lens of plastic material;

A front direction indicator lamp of category 1 a approved in accordance with the 02 series of amendments to
Regulation No 6.

Figure 11
Lamp reciprocally incorporated with a headlamp

Example 1

30@ A SCRPL HSCRPL
01 02 02

17120
17122

The above example corresponds to the marking of a lens of plastic material intended to be used in different types of
headlamps, namely:

either:  a headlamp with a passing beam designed for right-hand and left-hand traffic and a driving beam approved in
Germany (El) in accordance with the requirements of Regulation No 5 as amended by the 02 series of
amendments, which is reciprocally incorporated with a front position lamp approved in accordance with the
01 series of amendments to Regulation No 7;

or: a headlamp with a passing beam designed for right-hand and left-hand traffic and a driving beam with a
maximum intensity comprised between 86 250 and 101 250 candelas, approved in Germany (El) in accordance
with the requirements of Regulation No 31 as amended by the 02 series of amendments which is reciprocally
incorporated with the same front position lamp as above;

or even: either of the above-mentioned headlamps approved as a single lamp.

The main body of the headlamp shall bear the only valid approval number, for instance:

SCRPL HSCR PL A HSCRPL

—p

02 02

01 02
SO - O - O

17120 17122 17122

QL>
S

8[70
;e
0

-
|
-
Mo
()
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Figure 11
Example 2

02 SR O1CR

81151

The above example corresponds to the marking of a lens used in an assembly of two headlamps approved in Germany
(E1), consisting of a headlamp emitting a passing beam designed for both traffic systems and of a driving beam meeting
the requirements of Regulation No 1, and of a headlamp emitting a driving beam meeting the requirements of Regulation
No 5.

Plate SB2 — Sealed Beam Headlamp Unit, 180 mm (7 in) DIA, type 2 double Beam (Passing & Driving)

Applies 0,8 mm in front of Driving beam
All dimensions in millimtres retaining flange Diameter of locating 1ug§u at seating plane terminal
175,8 DIA 29,0 Passing beam_terminal 171,0
178,6 | MAX 95.0 172,0
MAX Seating plane 100+0730"
e R * Y 7 O/i 1 v
e < |4
7 kY = | |4
/ N
i B — o L
| g2 | [
I
i i
; /i
\ / \
N, V4 \
‘»’-\}%N l..«‘ff/ “\
1 hole each ) £]1°
2,0 l. | terminal )
—, 3,5
Y
€ s 17 [~ ,
A 13,7 Seating plane Common terminal ,
3,2_ _,/ - \ ; / .S o .
y Retaining flange Seating plane, .-~ 3 locating lugs
Alternative terminals - .
. . ) 6 Seating
Intersection of vertical and horizontal centre lugs

lines through contacts must fall within 6,0 mm
of axis of unit.
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Plate SB3 — Sealed Beam Headlamp Unit, 180 mm (7 in) DIA, type 1 single Beam (Driving only)

All dimensions in millimetres

..... e %; g Outside
;/ \ &E%:‘\\

) f q ™ A

/ if S \’

# ) \ |
ff e ) \
i i i { S e = |
ik ! s ~ |
| ,; | § ¥ i
;{“\ (){ i ! ! | }!
s\fa\ ;’:j 1‘ g !

\\ ff l‘x 7 ~

| N1 e

2 terminals

Note: Same as Plate SB2 Sealed Beam Headlamp Unit, 180 mm DIA, except as shown.
Plate SB4 — Sealed Beam Headlamp Unit, 180 mm (7 in) DIA, type 2 single Beam (Passing only)

All dimensions in millimetres

8,5 .
-» ho'” Outside
e 9,0
(/j{ = \%‘\\«., f'fw 52.'5;"(‘;\
e /‘ T
//‘/ “\\\ \/e%\%
& X few ,
7 % /z:;” 8,5\
i ) [;e > i
i i i 9,0 Outside
l i 4 ey :
i ! R L
J ?f‘j | i i
4 i \ J; /
7;\\, ’Ql) ‘x\ ;‘.(’.\ ; ¥
U, i Ve g L™
s o e et
2 terminals

Note: Same as Plate SB2 Sealed Beam Headlamp Unit, 180 mm DIA, except as shown.
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Plate SB5 — Sealed Beam Headlamp Unit, 145 mm (5,75 in) DIA, type 1 single Beam (Driving only)

All dimensions in millimetres

Top of Solder or Tang  Diameter of locating lugs

Applies 0,8 mm in front ;07 at seating plane
of retaining flange i \Qw 4 0,8 .
142,3 3 23.0 .
e DIA e £ | ’ L3
144,8 . MAX W\‘f 11,8 1382 e
i T e 76,0 + 477136 100°£0°30’ hd
RO . ¥ MAX ' 70°+1° 13°£1°
P : A T Ao
y ' < | . , _ Ty JR | 110
24 '\‘2\(\ =) fj _i\- \ 10,3>< . {wz,t f/ 1 7 0 j/» SN S .
7 W32 I S 1350 *@\ 179 41/ v
|22 a gl WSEVR R )
i i - &jw = r < A S
\ j; : / 77— ] { X iApphes to
2‘}% );:f 1% /3 ; $1 &x \ EZ\temnnal; seatmg plane
\\ & 4 ' H Ny ‘1\; b 8
N P ! 33 DIA 1 130°40°300 ‘
S - 4+ N N
R 1 hole each J N
terminal e
2 N 0 e ;‘: )
e N TN 3,5 oo Seating plane
/ KA 5° :0,8 R i 11,7 . %
LA T 24 13.7
32l o Retaining flange Seating plane =7 3 locatmg lugs
Alternative terminals Intersection of vertical and horizontal centre 3 seating lugs

lines through contacts must fall within 6,0 mm
of axis of unit.

Plate SB6 — Sealed Beam Headlamp Unit, 145 mm (5,75 in) DIA, type 2 double Beam (Passing & Driving)

All dimensions in millimetres

Passing beam,_ terminal

100030 Ty

T ey AT /
,-'A \\\‘2“« rf > . \%’\ o
e >, ig' o z’%
1«? 4 \‘Q«, { S \\‘
/ R D e w il 8,51 s
# W | o i Outs1 e
i i [ p IE Y
T T SRR g ;3
N ] l = b
i i i / ¢
Y j;f : J S
R [ o
\ /f’/ N A\
G e W‘,-:V‘//fff ™ // '\\.,_
T i Driving beam
terminal
%

Common terminal

Note: Same as Plate SB5 Sealed Beam Headlamp Unit, 145 mm DIA, except as shown.
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Plate SB7 — Sealed Beam Headlamp Unit, 145 mm (5,75 in) DIA, type 1 single Beam (Passing only)

All dimensions in millimetres

100°+0°30° T
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Note: Same as Plate SB5 Sealed Beam Headlamp Unit, 145 mm DIA, except as shown.
Plates SB8a and SB8b — Measuring screens
A. Headlamp for right-hand traffic

(dimensions in mm)
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h-h: horizontal plane

v-v: vertical plane }passing through focus of headlamp
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B. Headlamp for left-hand traffic

’WW/W//// /Z/??\/Z%} Z//////f//m

road

h-h: horizontal plane

v vertical plane }passing through focus of headlamp
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ANNEX 5

TESTS FOR STABILITY OF PHOTOMETRIC PERFORMANCE OF HEADLAMPS IN OPERATION

TESTS ON COMPLETE HEADLAMPS

Once the photometric values have been measured according to the prescriptions of this Regulation, in points for E_,, for
driving beam and HV, 50 R, B 50 L for passing beam (or HV, 50 L, B 50 R for headlamps designed for left-hand traffic) a
complete headlamp sample shall be tested for stability of photometric performance in operation. ‘Complete headlamps’
shall be understood to mean the complete lamp itself including those surrounding body parts and lamps which could
influence its thermal dissipation.

1. TEST OF STABILITY OF PHOTOMETRIC PERFORMANCE

The tests shall be carried out in a dry and still atmosphere at an ambient temperature of 23 °C + 5 °C, the
complete headlamp being mounted on a base representing the correct installation on the vehicle.

1.1. Clean headlamp

The headlamp shall be operated for 12 hours as described in subparagraph 1.1.1 and checked as prescribed in
subparagraph 1.1.2.

1.1.1. Test procedure

The headlamp shall be operated for a period according to the specified time, so that:

1.1.1.1.  (a) in the case where only one lighting function (driving or passing beam) is to be approved, the
corresponding filament is lit for the prescribed time ('),

(b) in the case of a reciprocally incorporated passing lamp and driving lamp (dual filament SB headlamp):

If the applicant declares that the headlamp is to be used with a single filament lit (%) at a time, the test shall
be carried out in accordance with this condition, activating (*) each specified function successively for half
the time specified in paragraph 1.1;

In all other cases (!), (3 the headlamp shall be subjected to the following cycle until the time specified is
reached:

15 minutes, passing-beam filament lit
5 minutes, all filaments lit.

(c) in the case of grouped lighting functions all the individual functions shall be lit simultaneously for the time
specified for individual lighting functions (a) also taking into account the use of reciprocally incorporated
lighting functions (b), according to the manufacturer’s specifications.

1.1.1.2.  Test voltage

The voltage shall be adjusted so as to supply a wattage 15 per cent (26 per cent for 24 V types) higher than
the rated wattage specified in this Regulation for the type(s) of SB headlamp(s) concerned is (are) obtained.

1.1.2. Test results
1.1.2.1.  Visual inspection

Once the headlamp has been stabilized to the ambient temperature, the headlamp lens and the external lens, if
any, shall be cleaned with a clean, damp cotton cloth. It shall then be inspected visually; no distortion,
deformation, cracking or change in colour of either the headlamp lens or the external lens, if any, shall be
noticeable.

1.1.2.2. Photometric test

To comply with the requirements of this Regulation, the photometric values shall be verified in the following
points:

(") When the tested headlamp is grouped and/or reciprocally incorporated with signalling lamps, the latter shall be lit for the duration of
the test. In the case of a direction indicator lamp, it shall be lit in flashing operation mode with an on/off time ratio of approximately
one to one.

(3 Should two filaments be simultaneously lit when headlamp flashing is used, this shall not be considered as being normal use of both
filaments simultaneously.
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Passing beam:

50 R — B 50 L — HV for headlamps designed for right-hand traffic
50 L — B 50 R — HV for headlamps designed for left-hand traffic
Driving beam:

Point of E

max

Another aiming may be carried out to allow for any deformation of the headlamp base due to heat (the change
of the position of the cut-off line is covered in paragraph 2 of this annex);

A 10 per cent discrepancy between the photometric characteristics and the values measured prior to the test is
permissible including the tolerances of the photometric procedure.

1.2. Dirty headlamp

After being tested as specified in subparagraph 1.1 above, the headlamp shall be operated for one hour as
described in subparagraph 1.1.1, after being prepared as prescribed in subparagraph 1.2.1, and checked as
prescribed in subparagraph 1.1.2.

1.2.1. Preparation of the headlamp
1.2.1.1.  Test mixture

1.2.1.1.1. For headlamp with the outside lens in glass:
The mixture of water and a polluting agent to be applied to the headlamp shall be composed of:
9 parts by weight of silica sand with a particle size of 0-100 pm,
1 part by weight of vegetal carbon dust (beechwood) with a particle size of 0-100 pm,
0,2 part by weight of NaCMC ('), and
an appropriate quantity of distilled water, with a conductivity of < 1 mS/m.
The mixture must not be more than 14 days old.
1.2.1.1.2. For headlamp with outside lens in plastic material:
The mixture of water and polluting agent to be applied to the headlamp shall be composed of:
9 parts by weight of silica sand with a particle size of 0-100 pm,
1 part by weight of vegetal carbon dust (beechwood) with a particle size of 0-100 pm,
0,2 part by weight of NaCMC?,
13 parts by weight of distilled water with a conductivity of < 1 mS/m, and
2 £ 1 parts by weight of surface-actant (2).
The mixture must not be more than 14 days old.

1.2.1.2.  Application of the test mixture to the headlamp

The test mixture shall be uniformly applied to the entire light emitting surface of the headlamp and then left to
dry. This procedure shall be repeated until the illumination value has dropped to 15-20 per cent of the values
measured for each following point under the conditions described in paragraph 1 above:

(") NaCMC represents the sodium salt of carboxymethylcellulose, customarily referred to as CMC. The NaCMC used in the dirt mixture
shall have a degree of substitution (DS) of 0,6-0,7 and a viscosity of 200-300 cP for a 2 per cent solution at 20 °C.
(%) The tolerance on quantity is due to the necessity of obtaining a dirt that correctly spreads out on all the plastic lens.
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Point of E_,, in driving beam, photometric distribution for a driving/passing lamp,

Point of E,,, in driving beam, photometric distribution for a driving lamp only,

max

50 R and 50 V (') for a passing lamp only, designed for right-hand traffic,
50 L and 50 V (!) for a passing lamp only, designed for left-hand traffic.

1.2.1.3.  Measuring equipment

The measuring equipment shall be equivalent to that used during headlamp approval tests.

2. TEST FOR CHANGE IN VERTICAL POSITION OF THE CUT-OFF LINE UNDER THE INFLUENCE OF HEAT

This test consists of verifying that the vertical drift of the cut-off line under the influence of heat does not
exceed a specified value for an operating passing lamp.

The headlamp tested in accordance with paragraph 1.1 shall be subjected to the test described in paragraph
2.1, without being removed from or readjusted in relation to its test fixture.

2.1. Test

The test shall be carried out in a dry and still atmosphere at an ambient temperature of 23 °C = 5 °C.

Using a mass production SB headlamp which has been aged for at least one hour the headlamp shall be
operated on passing beam without being dismounted from or readjusted in relation to its test fixture. (For the
purpose of this test, the voltage shall be adjusted as specified in paragraph 1.1.1.2). The position of the cut-off
line in its horizontal part (between vv and the vertical line passing through point B 50 L for right-hand traffic
or B 50 R for left-hand traffic) shall be verified 3 minutes (r;) and 60 minutes (r4) respectively after operation.

The measurement of the variation in the cut-off line position as described above shall be carried out by any
method giving acceptable accuracy and reproducible results.

2.2. Test results

2.2.1. The result expressed in milliradians (mrad) shall be considered as acceptable when the absolute value
A1 = |r3s — rgo| recorded on the headlamp is not more than 1,0 mrad (A r; < 1,0 mrad).

2.2.2. However, if this value is more than 1,0 mrad but not more than 1,5 mrad (1,0 mrad < A r; < 1,5 mrad) a
second headlamp shall be tested as described in 2.1 after being subjected three consecutive times to the cycle
as described below, in order to stabilize the position of mechanical parts of the headlamp on a base repre-
sentative of the correct installation on the vehicle:

Operation of the passing lamp for one hour, (the voltage shall be adjusted as specified in paragraph 1.1.1.2),

Period of rest for one hour.

The headlamp type shall be considered as acceptable if the mean value of the absolute values A r; measured on
the first sample and A r;; measured on the second sample is not more than 1,0 mrad

A A
w < 1,0 mrad

(") 50V is situated 375 mm below HV on the vertical line v-v on the screen at 25 m distance.
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ANNEX 6

REQUIREMENTS FOR LAMPS INCORPORATING LENSES OF PLASTIC MATERIAL — TESTING OF LENS OR
MATERIAL SAMPLES AND OF COMPLETE LAMPS

1. GENERAL SPECIFICATIONS

1.1. The samples supplied pursuant to paragraph 3.2.4 of this Regulation shall satisfy the specifications indicated in
paragraphs 2.1 to 2.5 below.

1.2. Two out of the five samples of complete lamps supplied pursuant to paragraph 3.2.3 of this Regulation and
incorporating lenses of plastic material shall, with regard to the lens material, satisfy the specifications indicated
in paragraph 2.6 below.

1.3. The samples of lenses of plastic material or samples of material shall be subjected, with the reflector to which
they are intended to be fitted (where applicable), to approval tests in the chronological order indicated in Table A
reproduced in Appendix 1 to this annex.

1.4. However, if the lamp manufacturer can prove that the product has already passed the tests prescribed in
paragraphs 2.1-2.5 below, or the equivalent tests pursuant to another Regulation, those tests need not be
repeated; only the tests prescribed in Appendix 1, Table B, shall be mandatory.

2. TESTS
2.1. Resistance to temperature changes
2.1.1.  Tests

Three new samples (lenses) shall be subjected to five cycles of temperature and humidity (RH = relative humidity)
change in accordance with the following programme:

3 hours at 40 °C + 2°C and 85-95 per cent RH;

1 hour at 23°C + 5°C and 60-75 per cent RH;

15 hours at — 30 °C + 2°C;

1 hour at 23°C + 5°C and 60-75 per cent RH;

3 hours at 80 °C £ 2°C;

1 hour at 23°C + 5°C and 60-75 per cent RH;

Before this test, the samples shall be kept at 23 °C + 5°C and 60-75 per cent RH for at least four hours.

Note: The periods of one hour at 23 °C £ 5 °C shall include the periods of transition from one temperature to
another which are needed in order to avoid thermal shock effects.

2.1.2. Photometric measurements
2.1.2.1. Method

Photometric measurements shall be carried out on the samples before and after the test.
These measurements shall be made using a standard lamp, at the following points:

B 50 L and 50 R for the passing beam of a passing lamp or a passing/driving lamp (B 50 R and 50 L in the case
of headlamps intended for left-hand traffic);

E.x route for the driving beam of a driving lamp or a passing/driving lamp.

max

2.1.2.2. Results

The variation between the photometric values measured on each sample before and after the test shall not
exceed 10 per cent including the tolerances of the photometric procedure.

2.2. Resistance to atmospheric and chemical agents

2.2.1. Resistance to atmospheric agents
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Three new samples (lenses or samples of material) shall be exposed to radiation from a source having a spectral
energy distribution similar to that of a black body at a temperature between 5 500 K and 6 000 K. Appropriate
filters shall be placed between the source and the samples so as to reduce as far as possible radiations with wave
lengths smaller than 295 nm and greater than 2 500 nm. The samples shall be exposed to an energetic
illumination of 1200 W/m? * 200 W/m? for a period such that the luminous energy that they receive is
equal to 4 500 MJ/m? £ 200 Mj/m?. Within the enclosure, the temperature measured on the black panel placed
on a level with the samples shall be 50 °C = 5°C. In order to ensure a regular exposure, the samples shall
revolve around the source of radiation at a speed between 1 and 5 1/min.

The samples shall be sprayed with distilled water of conductivity lower than 1 mS/m at a temperature of 23 °C +
5°C, in accordance with the following cycle:

spraying: 5 minutes;
drying: 25 minutes.

2.2.2. Resistance to chemical agents
After the test described in paragraph 2.2.1 above and the measurement described in paragraph 2.2.3.1 below
have been carried out, the outer face of the said three samples shall be treated as described in paragraph 2.2.2.2
with the mixture defined in paragraph 2.2.2.1 below.

2.2.2.1. Test mixture
The test mixture shall be composed of 61,5 per cent n-heptane, 12,5 per cent toluene, 7,5 per cent ethyl
tetrachloride, 12,5 per cent trichloroethylene and 6 per cent xylene (volume per cent).

2.2.2.2. Application of the test mixture

Soak a piece of cotton cloth (as per ISO 105) until saturation with the mixture defined in paragraph 2.2.2.1
above and, within 10 seconds, apply it for 10 minutes to the outer face of the sample at a pressure of 50 Njcm?,
corresponding to an effort of 100 N applied on a test surface of 14 x 14 mm.

During this 10-minute period, the cloth pad shall be soaked again with the mixture so that the composition of
the liquid applied is continuously identical with that of the test mixture prescribed.

During the period of application, it is permissible to compensate the pressure applied to the sample in order to
prevent it from causing cracks.

2.2.2.3. Cleaning
At the end of the application of the test mixture, the samples shall be dried in the open air and then washed

with the solution described in paragraph 2.3 (Resistance to detergents) 23 °C = 5 °C.

Afterwards the samples shall be carefully rinsed with distilled water containing not more than 0,2 per cent
impurities at 23 °C + 5°C and then wiped off with a soft cloth.

2.2.3. Results

2.2.3.1. After the test of resistance to atmospheric agents, the outer face of the samples shall be free from cracks,

T, —T
= 3, measured on the

scratches, chipping and deformation, and the mean variation in transmission At =
2

three samples according to the procedure described in Appendix 2 to this annex shall not exceed 0,020 (A t,, <

0,020).

2.2.3.2. After the test of resistance to chemical agents, the samples shall not bear any traces of chemical staining likely to
Ts — T4

cause a variation of flux diffusion, whose mean variation Ad = , measured on the three samples

2
according to the procedure described in Appendix 2 to this annex shall not exceed 0,020 (A d,, < 0,020).

2.3. Resistance to detergents and hydrocarbons
2.3.1. Resistance to detergents

The outer face of three samples (lenses or samples of material) shall be heated to 50 °C + 5°C and then
immersed for five minutes in a mixture maintained at 23 °C £ 5 °C and composed of 99 parts distilled water
containing not more than 0,02 per cent impurities and one part alkylaryl sulphonate.
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At the end of the test, the samples shall be dried at 50 °C 5 °C. The surface of the samples shall be cleaned
with a moist cloth.
2.3.2.  Resistance to hydrocarbons

The outer face of these three samples shall then be lightly rubbed for one minute with a cotton cloth soaked in a
mixture composed of 70 per cent n-heptane and 30 per cent toluene (volume per cent), and shall then be dried
in the open air.
2.3.3.  Results
After the above two tests have been performed successively, the mean value of the variation in transmission
T, —-T
At =2 > measured on the three samples according to the procedure described in Appendix 2 to this annex
2
shall not exceed 0,010 (A t,, < 0,010).

2.4. Resistance to mechanical deterioration
2.4.1. Mechanical deterioration method

The outer face of the three new samples (lenses) shall be subjected to the uniform mechanical deterioration test
by the method described in Appendix 3 to this annex.

2.4.2. Results

After this test, the variations:
T, —Ts
T,

in transmission: At =

s

Ts — Ty
T,

and in diffusion: Ad =

)

shall be measured according to the procedure described in Appendix 2 in the area specified in paragraph 2.2.4
above. The mean value of the three samples shall be such that:

At < 0,100;
Ad,, < 0,050.

2.5. Test of adherence of coatings, if any
2.5.1.  Preparation of the sample

A surface of 20 mm x 20 mm in area of the coating of a lens shall be cut with a razor blade or a needle into a
grid of squares approximately 2 mm x 2 mm. The pressure on the blade or needle shall be sufficient to cut at
least the coating.

2.5.2.  Description of the test

Use an adhesive tape with a force adhesion of 2 Nf(cm of width) £ 20 per cent measured under the standardized
conditions specified in Appendix 4 to this annex. This adhesive tape, which shall be at least 25 mm wide, shall
be pressed for at least five minutes to the surface prepared as prescribed in paragraph 2.5.1.

Then the end of the adhesive tape shall be loaded in such a way that the force of adhesion to the surface
considered is balanced by a force perpendicular to that surface. At this stage, the tape shall be torn off at a
constant speed of 1,5 mfs + 0,2 m/s.

2.5.3. Results

There shall be no appreciable impairment of the gridded area. Impairments at the intersections between squares
or at the edges of the cuts shall be permitted, provided that the impaired area does not exceed 15 per cent of the
gridded surface.

2.6. Tests of the complete lamp incorporating a lens of plastic material
2.6.1. Resistance to mechanical deterioration of the lens surface
2.6.1.1. Tests
The lens of lamp sample No 1 shall be subjected to the test described in paragraph 2.4.1 above.
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2.6.1.2. Results

After the test, the results of photometric measurements carried out on the lamp in accordance with this
Regulation shall not exceed by more than 30 per cent the maximum values prescribed at points B 50 L and
HV and not be more than 10 per cent below the minimum values prescribed at point 75 R (in the case of
headlamps intended for left-hand traffic, the points to be considered are B 50 R, HV and 75 L).

2.6.2.  Test of adherence of coatings, if any

The lens of lamp sample No 2 shall be subjected to the test described in paragraph 2.5 above.

3. VERIFICATION OF THE CONFORMITY OF PRODUCTION

3.1. With regard to the materials used for the manufacture of lenses, the lamps of a series shall be recognized as
complying with this Regulation if:

3.1.1.  After the test for resistance to chemical agents and the test for resistance to detergents and hydrocarbons, the
outer face of the samples exhibits no cracks, chipping or deformation visible to the naked eye (see paragraphs
2.2.2, 2.3.1 and 2.3.2);

3.1.2.  After the test described in paragraph 2.6.1.1, the photometric values at the points of measurement considered in
paragraph 2.6.1.2 are within the limits prescribed for conformity of production by this Regulation.

3.2. If the test results fail to satisfy the requirements, the tests shall be repeated on another sample of headlamps
selected at random.
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Appendix 1

CHRONOLOGICAL ORDER OF APPROVAL TESTS

A. Tests on plastic materials (lenses or samples of material supplied pursuant to paragraph 3.2.4 of this Regulation)

Samples Lenses or samples of material Lenses
Tests 1 2013|1456 7|89 |1011f12] 13
1.1. Limited photometry (para. 2.1.2) X | X|X
1.1.1. Temperature change (para. 2.1.1) X | X[ X
1.2.  Limited photometry (para. 2.1.2) X | X|X
1.2.1. Transmission measurement X X[ X | X | X | X | X|X]|X
1.2.2. Diffusion measurement X|X|X X | X|X

1.3.  Atmospheric agents (para. 2.2.1) X | X | X

1.3.1. Transmission measurement X X X

1.4. Chemical agents (para. 2.2.2) X| X | X

1.4.1. Diffusion measurement X | X[ X

1.5.  Detergents (para. 2.3.1) XX | X

1.6. Hydrocarbons (para. 2.3.2) X | X | X

1.6.1. Transmission measurement X X X

1.7.  Deterioration (para. 2.4.1) X | X[ X

1.7.1. Transmission measurement X X X

1.7.2. Diffusion measurement X | X[ X

1.8.  Adherence (para. 2.5) X

B. Tests on complete lamps (supplied pursuant to paragraph 3.2.3 of this Regulation)

Complete headlamp

Tests Sample No
1 2
2.1. Deterioration (para. 2.6.1.1) X
2.2. Photometry (para. 2.6.1.2) X
2.3. Adherence (para. 2.6.2) X
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Appendix 2

METHOD OF MEASUREMENT OF THE DIFFUSION AND TRANSMISSION OF LIGHT

1. EQUIPMENT (see figure)

p

The beam of a collimator K with a half divergence rh 17,4 x 10~* rd is limited by a diaphragm D with an opening

of 6 mm against which the sample stand is placed.

A convergent achromatic lens L,, corrected for spherical aberrations, links the diaphragm D with the receiver R; the
diameter of the lens L, shall be such that it does not diaphragm the light diffused by the sample in a cone with a half
top angle of /2 = 14°.

amax

An annular diaphragm Dp, with angles %1 and = 12" is placed in an image focal plane of the lens L,.

The non-transparent central part of the diaphragm is necessary in order to eliminate the light arriving directly from the
light source. It shall be possible to remove the central part of the diaphragm from the light beam in such a manner
that it returns exactly to its original position.

The distance L, Dy and the focal length F, (') of the lens L, shall be so chosen that the image of Dy completely covers
the receiver R.

When the initial incident flux is referred to 1 000 units, the absolute precision of each reading shall be better than 1
unit.

2. MEASUREMENTS

The following readings shall be taken:

Reading With sample | With central part of Dy, Quantity represented
T, no no Incident flux in initial reading
T, yes no Flux transmitted by the new material in a field of 24 °C

(before test)

T, yes no Flux transmitted by the tested material in a field of 24 °C
(after test)

T, yes yes Flux diffused by the new material
(before test)

Ts yes yes Flux diffused by the tested material
(after test)

(") For L, it is recommended to use a focal distance of about 80 mm.
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Appendix 3

SPRAY TESTING METHOD

1. TEST EQUIPMENT
1.1. Spray gun
The spray gun used shall be equipped with a nozzle 1,3 mm in diameter allowing a liquid flow rate of 0,24 + 0,02

1/minute at an operating pressure of 6,0 bars - 0, + 0,5 bar.

Under these operation conditions the fan pattern obtained shall be 170 mm * 50 mm in diameter on the surface
exposed to deterioration, at a distance of 380 mm * 10 mm from the nozzle.

1.2. Test mixture
The test mixture shall be composed of:

Silica sand of hardness 7 on the Mohr scale, with a grain size between 0 and 0,2 mm and an almost normal
distribution, with an angular factor of 1,8 to 2;

Water of hardness not exceeding 205 g/m® for a mixture comprising 25 g of sand per litre of water.

2. TEST

The outer surface of the lamp lenses shall be subjected once or more than once to the action of the sand jet
produced as described above. The jet shall be sprayed almost perpendicular to the surface to be tested.

The deterioration shall be checked by means of one or more samples of glass placed as a reference near the lenses to
be tested. The mixture shall be sprayed until the variation in the diffusion of light on the sample or samples
measured by the method described in Appendix 2, is such that:

Ts — Ty

2

Ad =

= 0,0250 £ 0,0025

Several reference samples may be used to check that the whole surface to be tested has deteriorated homogeneously.
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Appendix 4

ADHESIVE TAPE ADHERENCE TEST

1. PURPOSE

This method allows to determine under standard conditions the linear force of adhesion of an adhesive tape to a glass
plate.

2. PRINCIPLE

Measurement of the force necessary to unstick an adhesive tape from a glass plate at an angle of 90°.

3. SPECIFIED ATMOSPHERIC CONDITIONS

The ambient conditions shall be at 23°C + 5°C and 65 + 15 per cent relative humidity (RH).

4. TEST PIECES

Before the test, the sample roll of adhesive tape shall be conditioned for 24 hours in the specified atmosphere (see
paragraph 3 above).

Five test pieces each 400 mm long shall be tested from each roll. These test pieces shall be taken from the roll after
the first three turns were discarded.

5. PROCEDURE

The test shall be under the ambient conditions specified in paragraph 3.

Take the five test pieces while unrolling the tape radially at a speed of approximately 300 mmy/s, then apply them
within 15 seconds in the following manner:

Apply the tape to the glass plate progressively with a slight lengthwise rubbing movement of the finger, without
excessive pressure, in such a manner as to leave no air bubble between the tape and the glass plate.

Leave the assembly in the specified atmospheric conditions for 10 minutes.
Unstick about 25 mm of the test piece from the plate in a plane perpendicular to the axis of the test piece.

Fix the plate and fold back the free end of the tape at 90°. Apply force in such a manner that the separation line
between the tape and the plate is perpendicular to this force and perpendicular to the plate.

Pull to unstick at a speed of 300 mm/s * 30 mm/s and record the force required.

6. RESULTS

The five values obtained shall be arranged in order and the median value taken as the result of the measurement. This
value shall be expressed in Newtons per centimetre of width of the tape.
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ANNEX 7
MINIMUM REQUIREMENTS FOR SAMPLING BY AN INSPECTOR
1. GENERAL
1.1. The conformity requirements shall be considered satisfied from a mechanical and a geometric standpoint, in
accordance with the requirements of this Regulation, if any, if the differences do not exceed inevitable manu-
facturing deviations.
1.2. With respect to photometric performance, the conformity of mass-produced headlamps shall not be contested if,
when testing photometric performances of any headlamp chosen at random:
1.2.1. no measured value deviates unfavourably by more than 20 per cent from the values prescribed in this Regu-
lation.
For values B 50 L (or R) and Zone III the maximum deviation may be respectively:
B 50 L (or R): 0,2 Ix equivalent 20 per cent
0,3 Ix equivalent 30 per cent
Zone III: 0,3 Ix equivalent 20 per cent
0,45 Ix equivalent 30 per cent
1.2.2. orif
1.2.2.1. for the passing beam, the values prescribed in this Regulation are met at HV (with a tolerance of 0,2 lx) and
related to that aiming at least one point of each area delimited on the measuring screen (at 25 m) by a circle
15 cm in radius around points B 50 L (or R) (with a tolerance of 0,1 1x), 75R (or L), 25R, 25 L, and in the
entire area of zone IV which is not more than 22,5 cm above line 25 R and 25 L;
1.2.2.2. and if, for the driving beam, HV being situated within the isolux 0,75 E,,,,, a tolerance of + 20 per cent for
maximum values and — 20 per cent for minimum values is observed for the photometric values at any
measuring point specified in paragraph 8.10 of this Regulation. The reference mark is disregarded.
1.2.3.  If the results of the tests described above do not meet the requirements, the alignment of the headlamp may be
changed, provided that the axis of the beam is not displaced laterally by more than 1° to the right or left (!).
1.2.4.  Headlamps with apparent defects are disregarded.
1.2.5.  The reference mark is disregarded.
1.3. The chromaticity coordinates shall be complied with.
2. FIRST SAMPLING
In the first sampling four headlamps are selected at random. The first sample of two is marked A, the second
sample of two is marked B.
2.1. The conformity is not contested
2.1.1.  Following the sampling procedure shown in Figure 1 of this annex the conformity of mass-produced headlamps
shall not be contested if the deviation of the measured values of the headlamps in the unfavourable directions
are:
2.1.1.1. sample A
Al: one headlamp 0 per cent
one headlamp not more than 20 per cent

(") A unit designed to emit a passing beam may incorporate a driving beam not complying with the specification.
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A2:  both headlamps more than 0 per cent
But not more than 20 per cent
go to sample B
2.1.1.2. sample B
BI: both headlamps 0 per cent
2.1.2.  or, if the conditions of paragraph 1.2.2 for sample A are fulfilled.
2.2. The conformity is contested
2.2.1. Following the sampling procedure shown in Figure 1 of this annex the conformity of mass-produced headlamps
shall be contested and the manufacturer requested to make his production meet the requirements (alignment) if
the deviations of the measured values of the headlamps are:
2.2.1.1. sample A
A3: one headlamp not more than 20 per cent
one headlamp more than 20 per cent
But not more than 30 per cent
2.2.1.2. sample B
B2: in the case of A2
one headlamp more than 0 per cent
But not more than 20 per cent
one headlamp not more than 20 per cent
B3: in the case of A2
one headlamp 0 per cent
one headlamp more than 20 per cent
but not more than 30 per cent
2.2.2. or, if the conditions of paragraph 1.2.2 for sample A are not fulfilled.
2.3. Approval withdrawn
Conformity shall be contested and paragraph 10 applied if, following the sampling procedure in Figure 1 of this
annex, the deviations of the measured values of the headlamps are:
2.3.1.  sample A
A4 one headlamp not more than 20 per cent
one headlamp more than 30 per cent
A5 both headlamps more than 20 per cent
2.3.2. sample B
B4: in the case of A2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp more than 20 per cent
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B5: in the case of A2

both headlamps more than 20 per cent
B6: in the case of A2

one headlamp 0 per cent

one headlamp more than 30 per cent

2.3.3.  or, if the conditions of paragraph 1.2.2 for samples A and B are not fulfilled.

3. REPEATED SAMPLING

In the cases of A3, B2, B3 a repeated sampling, third sample C of two headlamps and fourth sample D of two
headlamps, selected from stock manufactured after alignment, is necessary within two months’ time after the
notification.

3.1. The conformity is not contested

3.1.1. Following the sampling procedure shown in Figure 1 of this annex the conformity of mass-produced headlamps
shall not be contested if the deviations of the measured values of the headlamps are:

3.1.1.1. sample C

Cl: one headlamp 0 per cent
one headlamp not more than 20 per cent

C2: both headlamps more than 0 per cent
but not more than 20 per cent

go to sample D

3.1.1.2. sample D

D1: in the case of C2

both headlamps 0 per cent

3.1.2.  or, if the conditions of paragraph 1.2.2 for sample C are fulfilled.
3.2. The conformity is contested

3.2.1. Following the sampling procedure shown in Figure 1 of this annex the conformity of mass-produced headlamps
shall be contested and the manufacturer requested to make his production meet the requirements (alignment) if
the deviations of the measured values of the headlamps are:

3.2.1.1. sample D

D2: in the case of C2

one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp not more than 20 per cent

3.2.1.2. or, if the conditions of paragraph 1.2.2 for sample C are not fulfilled.

3.3. Approval withdrawn

Conformity shall be contested and paragraph 13 applied if, following the sampling procedure in Figure 1 of this
annex, the deviations of the measured values of the headlamps are:
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3.3.1.  sample C
C3: one headlamp not more than 20 per cent
one headlamp more than 20 per cent
C4: both headlamps more than 20 per cent
3.3.2. sample D
D3:  in the case of C2
one headlamp 0 or more than 0 per cent
one headlamp more than 20 per cent
3.3.3. or, if the conditions of paragraph 1.2.2 for samples C and D are not fulfilled.
4. CHANGE OF THE VERTICAL POSITION OF THE CUT-OFF LINE

With respect to the verification of the change in vertical positions of the cut-off line under the influence of heat,

the following procedure shall be applied:

One of the headlamps of sample A after sampling procedure in Figure 1 of this annex shall be tested according
to the procedure described in paragraph 2.1 of Annex 5 after being subjected three consecutive times to the

cycle described in paragraph 2.2.2 of Annex 5.

The headlamp shall be considered as acceptable if Ar does not exceed 1,5 mrad.

If this value exceeds 1,5 mrad but is not more than 2,0 mrad, the second headlamp of sample A shall be
subjected to the test after which the mean of the absolute values recorded in both samples shall not exceed 1,5

mrad.

However, if this value of 1,5 mrad on sample A is not complied with, the two headlamps of sample B shall be

subjected to the same procedure and the value of Ar for each of them shall not exceed 1,5 mrad.
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Only the original UN/ECE texts have legal effect under international public law. The status and date of entry into force of this Regulation
should be checked in the latest version of the UNJECE status document TRANS/WP.29/343, available at:
http://www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29fdocstts.html

Regulation No 128 of the Economic Commission for Europe of the United Nations (UN/ECE) —
Uniform provisions concerning the approval of light emitting diode (LED) light sources for use in
approved lamp units on power-driven vehicles and their trailers
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1. SCOPE
This Regulation applies to LED light sources shown in Annex 1 and intended for use in approved signalling
lamp units of power-driven vehicles and of their trailers.

2. ADMINISTRATIVE PROVISIONS

2.1. Definitions

2.1.1.  Definition of ‘category’
The term ‘category is used in this Regulation to describe different basic design of standardised LED light sources.
Each category has a specific designation as for example: TW1’, ‘LY2’, ‘LR2’.

2.1.2.  Definition of ‘type’
LED light sources of different ‘types” are LED light sources within the same category which differ in such essential
respects as:

2.1.2.1. Trade name or mark;
LED light sources bearing the same trade name or mark but produced by different manufacturers are considered
as being of different types. LED light sources produced by the same manufacturer differing only by the trade
name or mark may be considered to be of the same type.

2.1.2.2. Light source design, in so far as these differences affect the optical results;

2.1.2.3. Rated voltage.

2.2. Application for approval

2.2.1.  Application for approval shall be submitted by the owner of the trade name or mark, or by his duly accredited
representative.

2.2.2.  Every application for approval shall be accompanied (see also paragraph 2.4.2) by:

2.2.2.1. Drawings in triplicate, sufficiently detailed to permit identification of the type;

2.2.2.2. A brief technical description;

2.2.2.3. Five samples of each colour which has been applied for;

2.2.3. In the case of a type of LED light sources differing only by the trade name or mark from a type that has already
been approved it shall be sufficient to submit:

2.2.3.1. A declaration by the manufacturer that the type submitted
(a) Is identical with (except in the trade name or mark), and
(b) Has been produced by the same manufacturer as the type already approved, the latter being identified by its

approval code.

2.2.3.2. Two samples bearing the new trade name or mark.

2.2.4.  The competent authority shall verify the existence of satisfactory arrangements for ensuring effective control of
the conformity of production before type approval is granted.

2.3. Inscriptions

2.3.1. LED light sources submitted for approval shall bear on the cap:

2.3.1.1. The trade name or mark of the applicant;
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2.3.1.2. The rated voltage;
2.3.1.3. The designation of the relevant category;
2.3.1.4. A space of sufficient size to accommodate the approval mark.

2.3.2.  The space mentioned in paragraph 2.3.1.4 above shall be indicated in the drawings accompanying the appli-
cation for approval.

2.3.3. Inscriptions other than those covered by paragraphs 2.3.1 and 2.4.4 may be affixed, on the condition that they
do not adversely affect the luminous characteristics.

2.4, Approval

2.4.1. If all samples of a type of LED light source which are submitted in pursuance of paragraph 2.2.2.3 or 2.2.3.2
above meet the requirements of this Regulation, approval shall be granted.

2.42. An approval code shall be assigned to each type approved. Its first character shall indicate the series of
amendments at the time of issue of the approval.

This will be followed by an identification code comprising not more than three characters. Only the following
Arabic numerals and capital letters shall be used:

‘0123456789ABCDEFGHJKLMNPRSTUVWXY Z.
The same Contracting Party may not assign the same code to another type of LED light sources.

2.4.3.  Notice of approval or of extension or refusal or withdrawal of approval or production definitely discontinued of
a type of LED light sources pursuant to this Regulation shall be communicated to the Parties of the Agreement
which apply this Regulation by means of a form conforming to the model in Annex 2 to this Regulation and of
a drawing, supplied by the applicant for approval in a format not exceeding A4 (210 x 297 mm) and on a scale
of at least 2:1.

2.4.4. To every LED light source conforming to a type approved under this Regulation there shall be affixed in the
space referred to in paragraph 2.3.1.4, in addition to the inscriptions required under paragraph 2.3.1, an
international approval mark consisting of:

2.4.4.1. A truncated circle surrounding the letter ‘E’ followed by the distinguishing number of the country which has
granted approval (!);

2.4.4.2. The approval code, placed close to the truncated circle.

2.4.5. If the applicant has obtained the same approval code for several trade names or marks, one or more of them will
suffice to meet the requirements of paragraph 2.3.1.1.

2.4.6. The marks and inscriptions specified in paragraphs 2.3.1 and 2.4.3 shall be clearly legible and be indelible.
2.4.7. Annex 3 to this Regulation gives an example of arrangement of the approval mark.

3. TECHNICAL REQUIREMENTS
3.1. Definitions

3.1.1.  Rated voltage: voltage (in volts) marked on the LED light source;

3.1.2.  Test voltage(s): voltage(s) or voltage range(s), at the LED light sources terminals for which the electrical and
photometric characteristics of the LED light sources are intended and are to be tested.

(") As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document ECE[TRANS/WP.29/78/Rev.2, para. 2
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3.1.10.

3.1.11.

3.1.12.

3.1.13.

3.2.
3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

Objective values: Design value of an electrical or photometric characteristic. To be achieved, within the specified
tolerances, when the LED light source is energised at relevant test voltage.

Standard (étalon) LED light source: Special LED light source used for the testing of lighting and light-signalling
devices. It has reduced tolerances for dimensional, electrical and photometric characteristics as specified on the
relevant data sheet. Standard LED light sources are specified in only one voltage rating for each category.

Reference axis: an axis defined with reference to the cap and to which certain dimensions of the LED light
sources are referred;

Reference plane: a plane defined with reference to the cap perpendicular to the reference axis and to which
certain dimensions of the LED light sources are referred.

Light centre: a point on the reference axis at a defined distance from the reference plane that represents the
nominal origin of the visible radiation emitted.

Light centre length: the distance between the reference plane and the light centre

Viewing axis on to the LED light source: an axis through the light centre at defined polar and azimuthal angle
used to characterise photometrical properties of the LED light source.

Apparent light emitting area: area that contains the (apparent) element of visible radiation when observed under
a certain viewing axis. The apparent light emitting area is defined in a plane that contains the light centre and
that is perpendicular to the corresponding viewing axis.

Normalised luminous intensity: luminous intensity divided by the luminous flux of the light source in order to
characterise the angular radiation pattern of the LED light source.

Cumulative luminous flux: luminous flux emitted by the light source under operating conditions, within a cone
enclosing the specified solid angle and centred on the reference axis (1).

Light emitting diode (LED) light source: a light source where the element for visible radiation is one or more
solid state junctions producing injection-luminescence and/or fluorescence.

General specifications

Each sample submitted shall conform to the relevant specifications of this Regulation.

LED light sources shall be so designed as to be and to remain in good working order when in normal use. They
shall moreover exhibit no fault in design or manufacture.

LED light sources shall exhibit no scores or spots on their optical surfaces which might impair their efficiency
and their optical performance.

LED light sources shall be equipped with standard caps complying with the cap data sheets of IEC Publication
60061 as specified on the individual data sheets of Annex 1.

The cap shall be strong and firmly secured to the rest of the LED light source.

To ascertain whether LED light sources conform to the requirements of paragraphs 3.2.3 to 3.2.5 above, a visual
inspection, a dimension check and, where necessary, a trial fitting into the holder as specified in IEC publication
60061 shall be carried out.

The solid state junction(s) shall be the only element(s) of the LED light source that generate and emit light, either
directly or via fluorescence-based conversion, when energised.

(") Based on CIE[IEC vocabulary IEV 845-09-31.
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3.3. Tests

3.3.1.  LED light sources shall first be aged at their test voltage for at least forty-eight hours. For multi-function LED
light sources, each function shall be aged separately.

3.3.2.  Unless otherwise specified, electrical and photometric measurements shall be carried out at the relevant test
voltage(s).

3.3.3.  Electrical measurements as specified in Annex 4 shall be carried out with instruments of at least class 0.2 (0,2
per cent full scale accuracy).

3.4. Position and dimensions of apparent light emitting area

3.4.1. The position and dimensions of the apparent light emitting area shall conform to the requirements as given on
the relevant data sheet of Annex 1.

3.4.2. The measurement shall be made after ageing the LED light source according to paragraph 3.3.1.

3.5. Luminous flux

3.5.1.  When measured according to the conditions specified in Annex 4, the luminous flux shall be within the limits
given on the relevant data sheet of Annex 1.

3.5.2. The measurement shall be made after ageing the LED light source according to 3.3.1.

3.6. Normalised luminous intensity distribution/cumulative luminous flux distribution

3.6.1. When measured according to the test conditions specified in Annex 4 to this Regulation, the normalised
luminous intensity distribution andfor cumulative luminous flux distribution shall be within the limits given
on the relevant data sheet of Annex 1.

3.6.2. The measurement shall be made after ageing the LED light source according to paragraph 3.3.1.

3.7. Colour

3.7.1.  The colour of the light emitted by the LED light sources shall be specified on the relevant data sheet. The
definitions of the colour of the light emitted given in Regulation No 48 and its series of amendments in force at
the time of application for type approval shall apply to this regulation.

3.7.2.  The colour of the light emitted shall be measured by the method specified in Annex 4. Each measured value
shall lie within the required tolerance area.

3.7.3.  Moreover, in the case of LED light sources emitting white light, the minimum red content of the light shall be

such that:
780nm
E.(\)V(N)dh
A=610nm N
keed = = 50mm =0,05
E.(\)V(N)dh
A=380nm
where:

E.(\) (unit: W) is the spectral distribution of the irradiance;
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V(\) (unit: 1) is the spectral luminous efficiency;
N\ (unit: nm)  is the wavelength.
This value shall be calculated using intervals of one nanometre.
3.8. UV-radiation
The UV-radiation of the LED light source shall be such that the LED light source is of the low UV type
complying with:
400nm
E.(\)S(\)d\
_ A=250nm -5
kUV = 780nm S 10 W/h’l’l
km [ Ec(MV)dA
\=380nm
where:
S(\)(unit: 1) is the spectral weighting function;
k., = 683 Im/W is the maximum value of the luminous efficacy of radiation.
(For definitions of the other symbols see paragraph 3.7.3 above).
This value shall be calculated using intervals of one nanometre. The UV-radiation shall be weighted according to
the values as indicated in the Table below:
A SO A SO A SO
250 0,430 305 0,060 355 0,00016
255 0,520 310 0,015 360 0,00013
260 0,650 315 0,003 365 0,00011
265 0,810 320 0,001 370 0,00009
270 1,000 325 0,00050 375 0,000077
275 0,960 330 0,00041 380 0,000064
280 0,880 335 0,00034 385 0,000530
285 0,770 340 0,00028 390 0,000044
290 0,640 345 0,00024 395 0,000036
295 0,540 350 0,00020 400 0,000030
300 0,300
Note: Values according to ‘IRPA/INIRC Guidelines on limits of exposure to ultraviolet radiation’. Wavelengths (in
nanometres) chosen are representative; other values should be interpolated.
3.9. Standard LED light sources
Additional requirements for standard (étalon) LED light sources are given on the relevant data sheets of Annex 1.
4. CONFORMITY OF PRODUCTION
4.1. LED light sources approved to this Regulation shall be so manufactured as to conform to the type approved by

meeting the inscriptions and technical requirements set forth in paragraph 3 above and Annexes 1, 4 and 5 to

this Regulation.
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4.2. In order to verify that the requirements of paragraph 4.1 are met, suitable controls of the production shall be
carried out.

4.3 The holder of the approval shall in particular:
4.3.1. Ensure existence of procedures for the effective control of the quality of products,
4.3.2. Have access to the control equipment necessary for checking the conformity to each approved type,

4.3.3.  Ensure that data of test results are recorded and that related documents shall remain available for a period to be
determined in accordance with the Type Approval Authority,

4.3.4.  Analyse the results of each type of test, applying criteria of Annex 6, in order to verify and ensure the stability of
the product characteristics making allowance for variation of an industrial production,

4.3.5. Ensure that for each type of LED light source, at least the tests prescribed in Annex 5 to this Regulation are
carried out,

4.3.6. Ensure that any collecting of samples giving evidence of non-conformity with the type of test considered shall
give rise to another sampling and another test. All the necessary steps shall be taken to re-establish the
conformity of the corresponding production.

4.4. The competent authority which has granted type-approval may at any time verify the conformity control
methods applicable to each production unit.

4.4.1. In every inspection, the test books and production survey records shall be presented to the visiting inspector.

4.4.2.  The inspector may take samples at random which will be tested in the manufacturer’s laboratory. The minimum
number of samples may be determined according to the results of the manufacturer’s own verification.

4.43.  When the quality level appears unsatisfactory or when it seems necessary to verify the validity of the tests carried
out in application of paragraph 4.4.2 above, the inspector shall select samples, to be sent to the technical service
which has conducted the type approval tests.

4.4.4. The competent authority may carry out any tests prescribed in this Regulation. Where the competent authority
decides to carry out spot checks, criteria of Annexes 7 and 8 to this Regulation shall be applied.

4.4.5. The normal frequency of inspection authorised by the competent authority shall be one every two years. In the
case where negative results are recorded during one of these visits, the competent authority shall ensure that all
necessary steps are taken to re-establish the conformity of production as rapidly as possible.

5. PENALTIES FOR NON-CONFORMITY OF PRODUCTION

5.1. The approval granted in respect of a LED light source pursuant to this Regulation may be withdrawn if the
requirements are not met or if a LED light source bearing the approval mark does not conform to the type
approved.

5.2. If a Contracting Party to the Agreement applying this Regulation withdraws an approval it has previously

granted, it shall forthwith so notify the other Contracting Parties applying this Regulation, by means of a
communication form conforming to the model in Annex 2 to this Regulation.

6. PRODUCTION DEFINITIVELY DISCONTINUED

If the holder of the approval completely ceases to manufacture a type of LED light source approved in
accordance with this Regulation, he shall so inform the Type Approval Authority which has granted the
approval. Upon receiving the relevant communication, that Authority shall inform thereof the other Parties to
the 1958 Agreement applying this Regulation by means of a communication form conforming to the model in
Annex 2 to this Regulation.
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NAMES AND ADDRESSES OF THE TECHNICAL SERVICES RESPONSIBLE FOR CONDUCTING APPROVAL TESTS, AND OF
TYPE APPROVAL AUTHORITIES

The Parties to the 1958 Agreement which apply this Regulation shall communicate to the United Nations
secretariat the names and addresses of the Technical Services responsible for conducting approval tests and of the
Type Approval Authorities which grant approval and to which forms certifying approval or extension or refusal
or withdrawal of approval, or production definitively discontinued issued in other countries, are to be sent.
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ANNEX 1

SHEETS (*) FOR LED LIGHT SOURCES

List of categories of LED light sources and their sheet numbers:

Category Sheet number(s)
LR1 LR1/1 to 5
LW2 LW2/1 to 5

List of sheets for LED light sources and their sequence in this annex:
Sheet number(s)

IR1/1 to 5
LW2/1 to 5

Category LR1 — Sheet LR1/1

The drawings are intended only to illustrate the essential dimensions (in mm) of the LED light source

(*) Tables, Electrical and Photometric characteristics:
Voltage is expressed in V;
Wattage is expressed in W;
Luminous flux is expressed in Im;
Normalised luminous intensity is expressed in cd/1 000 lm;
Normalised cumulative luminous flux is expressed in %.
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Figure 1

Main drawing

28}{min. free air space

N
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.. Reference axis ()

g 67

Reference plane (1)

‘ \ Connector

(1) The reference plane is the plane defined by the contact points of the cap-holder fit.
(® The reference axis is perpendicular to the reference plane and passing through the centre of the bayonet core.
(® Light emitting area: to be checked by means of the box system in Figure 3.

Figure 2

Connector detail

Not connected (1)
= Major Function

- Ground
~-. Minor Function

(1) Optional pin.
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Category LR1 — Sheet LR1/2
Table 1

Essential electrical and photometric characteristics

Tolerance

Dimensions in mm
LED light sources of normal production Standard LED light source

e(!) 24,0 0,2 0,1

Cap PGJ21t-1 in accordance with IEC Publication 60061 (sheet 7004-165-1)

Electrical and photometric characteristics (?)

Rated values Minor function Major function Minor function Major function
Volts 12 12
Objective Watts (at 13,5V DC) 0,75 max. 3,5 max. 0,75 max. 3,5 max.
Values (%) 1,4 min. 1,4 min.
Luminous flux (in Im 3,5+ 10% 47+ 10%
at 13,5V D)
Luminous flux (in Im 3,5+ 20% 47 +£20%
at 10-16 V DQ)

(") Light emitting area: to be checked by means of the box system in Figure 3.
(%) The emitted light shall be red.
(%) Continuous on for 30 minutes at 23 + 2,5 °C.

Failure condition behaviour

In case of LED light source failure (no light emitted) the maximum current draw — when operated within the input
voltage range in major function mode — operation shall be less than 20 mA (open circuit condition).

Screen projection requirements

The following test is intended to define the requirements for the apparent light emitting area of the LED light source and
to determine whether the light emitting area is correctly positioned relative to the reference axis and reference plane in
order to check compliance with the requirements.

The position of the light emitting area is checked by the box system defined in Figure 3, which shows the projections
when viewing along direction y = 90° in the planes Cq and Cygq (C, y as defined in Figure 4). At least 95 per cent of the
luminous flux emitted into the viewing direction has to come from the trapezoidal area defined by d1, d2 and c. Less
than 70 per cent of the luminous flux shall be emitted from the rectangular area defined by d3 and c.
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Figure 3

Category LR1 — Sheet LR1/3

Box definition of the light emitting area
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Table 2

R

Dimensions of the box system in Figure 3

Dimensions in mm f c d1 d2 d3
LED light sources of normal production E+0,2 3,6 21,0 15,0 7,0
Standard (etalon) LED light sources E+0,1 3,4 21,0 15,0 7,0

Normalised luminous intensity distribution

The following test is intended to determine the normalised luminous intensity distribution of the light source in an
arbitrary plane containing the reference axis. The intersection of the reference axis and the upper edge of the box is used

as the coordinate system origin.

The light source is mounted on a flat plate with the corresponding mounting lug features. The plate is mounted to the
goniometer table by a bracket, so that the reference axis of the light source lines up with one of the rotating axis of the

goniometer. The corresponding measurement set-up is described in Figure 4.

The drawings are intended only to illustrate the essential set-up for measurement of the LED light source

Category LR1 — Sheet LR1/4



29.5.2014 Official Journal of the European Union L 162/55

Figure 4

Set-up to measure the luminous intensity distribution

Photo-Detector of Goniometer

Reference Plane

Any C-plane between C; and Cssg

Reference Axis

Luminous intensity data is recorded for the major function with a standard photo-goniometer. The measurement distance
should be chosen appropriately, to make sure that the detector is located in the far field of the light distribution.

The measurements shall be performed in 3 C-planes, which contain the reference axis of the light source. The 3 C-planes
shall be within C;, and Cs3 to avoid the connector shadows and they have to be at least 30° apart from each other. The
test points for each plane for multiple polar angles y are specified in Table 3.

After measurement the data shall be normalised to 1 000 Im according to paragraph 3.1.11 using the luminous flux of
the individual light source under test. The data shall comply with the tolerance band as defined in Table 3.

C-planes: see CIE publication 70-1987, ‘The measurement of absolute intensity distributions’.

Category LR1 — Sheet LR1/5
Table 3

Test point values of normalised intensity for the major function of normal production and standard light
sources, respectively

LED light source of normal production Standard LED light source
Minimum intensity in Maximum intensity in Minimum intensity in Maximum intensity in
Y cd/1 000 Im cd/1 000 Im cd/1 000 Im cd/1 000 Im
0° 0 30 0 20
15° 0 30 0 20
30° 0 70 0 40
45° 20 100 20 60
60° 35 120 35 80
75° 50 140 50 100
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LED light source of normal production Standard LED light source
Minimum intensity in Maximum intensity in Minimum intensity in Maximum intensity in
Y cd/1 000 Im cd/1 000 Im cd/1 000 Im cd/1 000 Im
90° 70 160 70 120
105° 90 180 90 140
120° 110 200 110 160
135° 110 200 110 160
150° 90 180 90 140

The luminous intensity distribution as described in Table 3 shall be substantially uniform, i.e. in between two adjacent
grid points the relative luminous intensity requirement is calculated by linear interpolation using the two adjacent grid

points.
Category LW2 — Sheet LW2/1
The drawings are intended only to illustrate the essential dimensions (in mm) of the LED light source
Figure 1
Main Drawing - front and side view

Reference plane ('
Light emitting area (%) - plane ()

Reference axis (9)

(1) The reference plane is given by the thermal transfer area on the backside of the light source.

() The reference axis is perpendicular to the reference plane and passing through the centre of the light source as

defined by three notches on the outer perimeter.
(® Light emitting area: to be checked by means of the box system in Figure 3.
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Major function N s
Ground e TN

(1) Optional pin.

Figure 2

Connector Detail

Table

1

- Not connected ()

‘ \ Minor function

Essential electrical and photometric characteristics

Dimensions in mm

Tolerances

LED light sources of normal production

Standard LED light sources

26,4

0,2

[Cap PGJY50] in accordance with IEC Publication 60061 (sheet 7004-[...]-1)

Electrical and photometric characteristics (!)

Rated values Minor function Major function Minor function Major function
Volts 12
Objective Watts (at 13,5V DC) 1 max. 12 max. 1 max. 12 max.
Values (%) () 4 min. 4 min.
Luminous flux (in Im 50+ 10 % 725+ 10 %
at 13,5V DQ)
Luminous flux (in Ilm 50+ 15% 725+ 15%
at 10-16 V DC)
Corresponding base temperature Ty in 30+ 2 55+ 2 30+ 0,5 55+ 0,5
°C

(") The emitted light shall be white.
(?) Continuous operation for 30 minutes with base temperature T, stabilised as specified above.
(’) Luminous flux from the light emitting area shall be determined within a solid angle of - 40° < a < + 40° and - 40° < f} < +40° using

either integral methods or the procedure described on sheets LW2/3 and LW2/4.

Screen projection requirements

Category LW2 — Sheet LW2/2

This test is intended to determine whether the light emitting area of the LED light source is correctly positioned relative
to the reference axis and reference plane.
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Compliance of position and dimension as defined in Table 2 is checked by the box system shown in Figure 3. The left
drawing displays the projection when viewing along the reference axis with an aperture acceptance angle of * 40° while
the right drawing defines the position of the reference plane and axis.

Size determination shall be done with suitable means.

Figure 3

Box definition of light emitting area

Reference plane ()

Light emitting area (%)

I/ .
: Referenc;a axis (2) \

—
i

(1) The reference plane is given by the thermal transfer area on the backside of the light source.

(®) The reference axis is perpendicular to the reference plane and passing through the centre of the light source as
defined by three notches on the outer perimeter.

(®) Light emitting area: to be checked by means of the box system in Figure 3.

Table 2

Dimensions of the light emitting area in Figure 3

Dimensions in mm e a b c

LED light sources of normal production 26,4+ 0,2 14,5 + 0/- 2,5 | 10,1 + 0/- 1,5 @ 50,00 + 0,10/- 0

Standard (Etalon) LED light sources 26,4+ 0,1 14,5 + 0/- 2,5 | 10,1 + 0/- 1,5 @ 50,05 + 0,05/- 0

Category LW2 — Sheet LW2/3
Cumulative luminous flux distribution
Measurement set-up

This test is intended to determine the cumulative luminous flux within defined solid angles of the luminous intensity
distribution.

Goniophotometers of type I or II according to CIE publication No 70 -1987 with the capability of turning the light
source around two axes perpendicular to the axis of light emission can be used. The intersection of the reference axis and
the parallel plane to the reference plane in distance e is used as the coordinate system origin.
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Figure 4

Set-up to measure the luminous intensity distribution using a type I photogoniometer

l Reference Plane

Photometer of
Goniometer

p

‘\.\___ﬂ

i .
Reference Axis :3

Photometer

The light source is mounted on a flat plate with the corresponding mounting lug features. The plate is mounted to the
goniometer table by a bracket in such way, that the reference axis of the light source lines up with the measurement axis
of the goniometer. The corresponding measurement set-up is described in Figure 4.

Category LW2 — Sheet LW2/4

Cumulative luminous flux distribution

Measurement and calculation procedure

Data shall be recorded for the specified base temperature Ty, from Table 1 at the location shown in Fig. 5.

Luminous intensity distribution data shall be recorded within a solid angle of -40° < a < +40° and -40° < § < +40°. The
measurement distance shall be chosen in such manner that the detector is located in the far field of the light distribution.
An angular step size of 1° or less is required.

After the measurement, the cumulative luminous flux distribution shall be calculated from the recorded data for various
solid angles as specified in Table 3 according to CIE publication 84-1989, Section 4.3. Subsequently, the distribution shall
be normalised to the total luminous flux determined for -40° < a < +40° and -40° < f < +40. The data shall comply with
the tolerance band defined in Table 3.

In order to secure a symmetrical distribution within each solid angle in Table 3 the luminous flux determination shall be

done independently for all 4 quadrants and flux values shall not differ by more than 15 %.

Table 3

Test point values of normalised cumulative luminous flux for both normal production and standard lamps

Angle a, B Min. normalised flux in % Max. normalised flux in %
-5 <aq f<+5° 8 14
-10° < qa, p < +10° 31 37
-15° < q, p < +15° 54 59
-20° < q, p < +20° 75 81
-25° <aq p < +25° 91 95
-30°<aq, p < +30° 97 100
-35"<q, p < +35° 98 100
—40° < a, B < +40° 100 (by definition)
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The cumulative luminous flux distribution of the minor function may be verified by measuring the ratio of major and
minor function under a fixed angle and multiplication of this factor with the luminous flux of the major function.

In case of doubt that cumulative luminous flux distributions of major and minor function differ, the procedure as
described above for the major function shall be repeated for the minor function.

Thermal interface geometry

The LW2 thermal interface is located within the reference plane (shaded area in Figure 5) and described in detail in IEC
Publication 60061 as indicated in Table 1 on sheet LW2/1. It shall be attached to an appropriate heat sink or thermal
management system.

The luminous flux given in Table 1 shall be achieved once the base temperature T;, measured at the location shown in
Figure 5 is stabilised.

Category LW2 — Sheet LW2/5

Figure 5

Rear-view: thermal contact area and location of Ty-point on the vertical symmetry axis, at a distance f from the
centre

Dimensions in mm

c 50,0
d 34,5
f 13,0
8 10,0

Failure condition behaviour

In case of LED light source failure (no light emitted) the maximum current draw — when operated within the input
voltage range in major function mode — shall be less than 20 mA (open circuit condition).
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ANNEX 2

COMMUNICATION

(maximum format: A4 (210 x 297 mm))

issued by: Name of administration

concerning (): APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a type of LED light source pursuant to Regulation No 128

Approval No ..ccccvenrnnne EXtension NO ocrrrcemmcceemmenmmmeneeennns

[ R T U R N

~

10.
11.
12
13.
14.
15.
16.

. Trade name O MATK Of the EVICE: ..o eeeeeeseeeesseeseseasseaseseasseaseseasseaseseassenseseassenseseas

. Manufacturer's name for the type Of deVICE! ....vmmmumrccrecermmmmmmannssnnscessssssssssssssssssssssssssess

. Manufacturer’s 1ame and AddIesS: ..o e s s aasssens

. If applicable, name and address of manufacturer's repreSEntative: .......ooveeemreeevssssssmsrseerssnnsnne

. Submitted fOr aPPIOVAL ORI ..ccccevivevrreemieemmnreceeeeeeemmmmmeeesssesssessssssssssssssssnmsessseesssessesessssnmmmmnsacssssssssesseeees

. Technical Service responsible for conducting approval testS: ......rrerrmrenscrssscssscsssecene

. Date of report issued DY that SEIVICE! ..o

. Number of report issued by that SEIVICE: .....mrrrcrnrrrirnnrerneenreinnernssssnsessssesssssssssssssssssssssssisses

C TYPE OF DOGY:  rrrcvvevemmmmmmmnescccessevsmesmmmmsmmmmnnaensssesssssssssesesssssssssesssssssssessssssnmssesssssss sessesesssemmmmmnsscsssssssseseseees

Category Of LED It SOULCE! ..oocvmurremmeeenvenercosssssssmmmsneneeessesssssssssssismmssssssssesesssssssssmsessnssessessssssssesssssnes

RALEA VOIAZE: ..ovvvevereesrimimmmnnecreenreesssessssmssmsmseesssesesesssssssssssssssssesssssssssssssessmssosesesssssssssssssssessessesssssssssssesssssnes
Colour(s) of the light emitted: White/amber/ted () .....cvvmmmmmvrrmmssmsssssmsssmisnssssssssmmissssssssnsssssssns

Position of the approval mark:

Reason(s) for extension (if applicable):

Approval granted/refused/extended/withdrawn (2): ..oooooeervvcrrssmvcrrssneen

Place: oo,

DIALE. ottt bR RS A AR SRR E A bR At e b e A st b e b s bR e b s et et r e eereeee

SIGNATUTE. oot es s s s s s 888888888

The following documents, bearing the approval mark shown above, are available on request:

(1) Distinguishing number of the country which has grantedfrefused/withdrawn approval (see approval provisions in the Regulation).
(3) Strike out what does not apply.
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ANNEX 3

EXAMPLE OF THE ARRANGEMENT OF THE APPROVAL MARK

(see paragraph 2.4.4)

s P 0AO01%

a = 2,5 mm min.

The above approval mark affixed to a LED light source indicates that the light source has been approved in the United
Kingdom (E11) under the approval code 0AO1. The first character of the approval code indicates that the approval was
granted in accordance with the requirements of Regulation No 128 (*) in its original form.

(*) Not requiring changes in the approval number.
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ANNEX 4

METHOD OF MEASUREMENT OF ELECTRICAL AND PHOTOMETRICAL CHARACTERISTICS

Light sources of all categories with integrated heatsink shall be measured at ambient temperature of (23 £ 2) °C in still air.
For these measurements the minimum free space as defined in the data sheets shall be maintained.

Light sources of all categories with definition of a temperature T}, shall be measured by stabilising the T,-point at the
specific temperature defined on the category data sheet.

1.1.

1.2.

1.3.

2.2.

2.3.

Luminous flux

A luminous flux measurement using an integrating method shall be made
(@) In case of an integrated heatsink after 1 minute and after 30 minutes of operation
or
(b) After stabilisation of the temperature at the T point.
The luminous flux values, as measured after
(@) 30 minutes, or
(b) Stabilisation of temperature T,
Shall comply with the minimum and maximum requirements.
In case of (a) this value shall be in between 100 per cent and 80 per cent of the value measured after 1 minute.

Measurements have to be carried out at relevant test voltage and at the minimum and maximum values of the
relevant voltage range. Unless specified more tightly on the data sheet the following deviation of the luminous flux at
the tolerance interval limits shall not be exceeded.

L 162/63

Rated voltage Min voltage Max voltage
6 6,0 7,0
12 12,0 14,0
24 24,0 28,0
Corresponding luminous flux +30% +15%
tolerance (*)

(*) The maximum luminous flux deviation at the tolerance limits is calculated by using the measured flux at test voltage as
reference. In between test voltage and voltage range limits the luminous flux behaviour shall be substantially uniform.

Normalised luminous intensity/cumulative luminous flux

. The luminous intensity measurements shall be started after

a) 30 minutes of stabilisation time or
b) Stabilisation of temperature Ty, at the value given in the relevant data sheet.
Measurements have to be carried out at relevant test voltage.

Normalised luminous intensity of a test sample is calculated by dividing the luminous intensity distribution as
measured under paragraph 2.1 of this annex by the luminous flux as determined after 30 minutes under paragraph
1.2 of this annex.
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2.4. Cumulative luminous flux of a test sample is calculated according to CIE publication 84-1989, Section 4.3 by
integrating the luminous intensity within a cone enclosing a solid angle.

3. Colour

The colour of the light emitted as measured under the same conditions as described paragraph in 1.1 of this annex
shall both be within the required colour boundaries.

4. Power consumption

4.1. A power consumption measurement shall be made under the same conditions as described in paragraph 1.1 of this
annex using the requirements of paragraph 3.3.3 of this Regulation.

4.2. Power consumption measurements shall be carried out at relevant test voltage.

4.3. Values obtained shall comply with the minimum and maximum requirements of the relevant data sheet.
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ANNEX 5

MINIMUM REQUIREMENTS FOR QUALITY CONTROL PROCEDURES BY THE MANUFACTURER

1. General

The conformity requirements shall be considered satisfied from a photometric, geometrical, visual and electrical
standpoint if the specified tolerances for production LED light sources in the relevant data sheet of Annex 1 and
the relevant data sheet for the caps are met.

2. Minimum requirements for verification of conformity by the manufacturer

For each type of LED light source the manufacturer or the holder of the approval mark shall carry out tests, in
accordance with the provisions of this Regulation, at appropriate intervals.

2.1. Nature of tests

Tests of conformity of these specifications shall cover their photometric, geometrical and optical characteristics.
2.2. Methods used in tests
2.2.1. Tests shall generally be carried out in accordance with the methods set out in this Regulation.

2.2.2. The application of paragraph 2.2.1 of this annex requires regular calibration of test apparatus and its correlation
with measurements made by a competent authority.

2.3.  Nature of sampling

Samples of LED light sources shall be selected at random from the production of a uniform batch. A uniform
batch means a set of LED light sources of the same type, defined according to the production methods of the
manufacturer.

2.4.  Inspected and recorded characteristics

The LED light sources shall be inspected and test results recorded following the grouping of characteristics as listed
in Annex 6, Table 1.

2.5.  Criteria governing acceptability

The manufacturer or the holder of approval is responsible for carrying out a statistical study of the test results in
order to meet the specifications laid down for verification of conformity of production in paragraph 4.1 of this
Regulation.

Compliance shall be assured if the level of acceptable non-compliance per grouping of characteristics given in
Table 1 of Annex 6 is not exceeded. This means that the number of LED light sources not complying with the
requirement for any grouping of characteristics of any LED light sources type does not exceed the qualifying limits
in the relevant Tables 2, 3 or 4 of Annex 6.

Note: Each individual LED light source requirement shall be considered as a characteristic.
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ANNEX 6

SAMPLING AND COMPLIANCE LEVELS FOR MANUFACTURER TEST RECORDS

Table 1

Characteristics

Grouping of characteristics

Grouping (*) of test records
between lamp types

Minimum 12 monthly
sample per grouping (¥)

Acceptable level of
non-compliance per grouping
of characteristics

(%)
Marking, legibility and dura- [ All types with the same 315 1
bility external dimensions
External lamp  dimensions | All types of the same category 200 1
(excluding cap/base)
Dimensions of caps and bases | All types of the same category 200 6,5
Dimensions related to light | All lamps of one type 200 6,5
emitting surface and internal
elements (*¥)
Initial readings, power, colour | All lamps of one type 200 1
and luminous flux (*¥)
Normalised luminous intensity | All lamps of one type 20 6,5

or cumulative luminous flux
distribution

(*) The assessment shall in general cover series production LED light sources from individual factories. A manufacturer may group
together records concerning the same type from several factories, provided these operate under the same quality system and quality

management.

(**) In case a LED light source has more than one light output function the grouping of characteristics (dimensions, power, colour and
luminous flux) applies to each element separately.

Qualifying limits for acceptance based on different numbers of test results for each grouping of characteristics are listed in
Table 2 as maximum number of non-compliance. The limits are based on an acceptable level of 1 per cent of non-

compliance, assuming an acceptance probability of at least 0,95.

Qualifying limits for acceptance

Table 2
Number of test results of each characteristics
20
21 - 50
51 - 80
81 - 125
126 - 200
201 - 260
261 - 315
316 - 370
371 - 435
436 - 500
501 - 570

0

1

10

11
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Number of test results of each characteristics

Qualifying limits for acceptance

571 - 645

646 - 720

721 - 800

801 - 860

861 - 920

921 - 990

991 - 1060

1061 -1125

1126 - 1190

1191 - 1249

12

13

14

15

16

17

18

19

20

21

Qualifying limits for acceptance based on different numbers of test results for each grouping of characteristics are listed in
Table 3 given as maximum number of non-compliance. The limits are based on an acceptable level of 6,5 per cent of
non-compliance, assuming an acceptance probability of at least 0,95.

Table 3

Number of lamps in

Qualifying limit

Number of lamps in

Qualifying limit

Number of lamps in

Qualifying limit

records records records

20 3 364 - 376 34 609 - 621 52
21 - 32 5 377 - 390 35 622 - 635 53
33 - 50 7 391 - 404 36 636 - 648 54
51 - 80 10 405 - 417 37 649 - 662 55
81 - 125 14 418 - 431 38 663 - 676 56
126 - 200 21 432 - 444 39 677 - 689 57
201 - 213 22 445 - 458 40 690 - 703 58
214 - 227 23 459 - 472 41 704 - 716 59
228 - 240 24 473 - 485 42 717 - 730 60
241 - 254 25 486 - 499 43 731 - 744 61
255 - 268 26 500 - 512 44 745 - 757 62
269 - 281 27 513 - 526 45 758 - 771 63
282 - 295 28 527 - 540 46 772 - 784 64
296 - 308 29 541 - 553 47 785 - 798 65
309 - 322 30 554 - 567 48 799 - 812 66
323 - 336 31 568 - 580 49 813 - 825 67
337 - 349 32 581 - 594 50 826 - 839 68
350 - 363 33 595 - 608 51 840 - 852 69
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Number of lamps in

Qualifying limit

Number of lamps in

Qualifying limit

Number of lamps

in

Qualifying limit

records records records

853 - 866 70 989 - 1002 80 1125-1138 90
867 - 880 71 1003 -1016 81 1139 -1152 91
881 - 893 72 1017 - 1029 82 1153 -1165 92
894 - 907 73 1030 - 1043 83 1166 - 1179 93
908 - 920 74 1044 - 1056 84 1180 -1192 94
921 - 934 75 1057 - 1070 85 1193 -1206 95
935 - 948 76 1071 - 1084 86 1207 - 1220 96
949 - 961 77 1085 -1097 87 1221 -1233 97
962 - 975 78 1098 - 1111 88 1234 -1 249 98
976 - 988 79 1112 -1124 89

Qualifying limits for acceptance based on different numbers of test results for each grouping of characteristics are listed in
Table 4 given as a percentage of the results, assuming an acceptance probability of at least 0,95.

Table 4

Number of test results of each characteristic

Qualifying limits shown as a percentage of

results.

Acceptable level of 1% of
non-compliance

Qualifying limits shown as a percentage of

results.

Acceptable level of 6,5 % of
non-compliance

1250
2000
4000
6 000
8 000
10 000
20 000
40 000
80 000
100 000

1 000 000

1,68
1,52

7,91
7,61
7,29
7,15
7,06
7,00
6,85
6,75
6,68
6,65
6,55
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ANNEX 7

MINIMUM REQUIREMENTS FOR SPOT CHECKS BY THE TYPE APPROVAL AUTHORITY

1. General

The conformity requirements shall be considered satisfied from a photometric, geometrical, visual and electrical
standpoint if the specified tolerances for production LED light sources in the relevant data sheet of Annex 1 and
the relevant data sheet for the caps are met.

2. The conformity of mass-produced LED light sources shall not be contested if the results are in agreement with Annex
8 to this Regulation.

3. Conformity shall be contested and the manufacturer requested to make the production meet the requirements if the
results are not in agreement with Annex 8 to this Regulation.

4. If paragraph 3 of this annex is applied, a further sample of 250 LED light sources, selected at random from a recent
production run, shall be taken within two months.
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COMPLIANCE APPROVED BY SPOT CHECK

ANNEX 8

Compliance approved or disapproved shall be decided according to the values in Table 1. For each grouping of char-
acteristics LED light sources shall be either accepted or rejected according to the values in Table 1 (¥).

Table 1
1% () 6,5 % (**)
Accept Reject Accept Reject
First sample size: 125 2 5 11 16
If the number of non-conforming units is greater 6 7 26 27
than 2 (11) and less than 5 (16) take a second
sample size of 125 and assess the 250

(*) The proposed scheme is designed to assess the compliance of LED light sources to an acceptance level of non-compliance of 1 per
cent and 6,5 per cent respectively and is based on the Double Sampling Plan for Normal Inspection in IEC Publication 60410:
Sampling Plans and Procedures for Inspection by Attributes.

(**) The LED light sources shall be inspected and test results recorded following the grouping of characteristics as listed in Annex 6,

Table 1.
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