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SCOPE

This Regulation applies to vehicles of categofiés N, and to their trailers
(category O) 4 with regard to the installation of lighting angHt-signalling
devices.

DEFINITIONS
For the purpose of this Regulation:

"Approval of a vehiclemeans the approval of a vehicle type with regarthe
number and mode of installation of the lighting digtit-signalling devices;

"Vehicle type with regard to the installatiah lighting and light-signalling
device$ means vehicles which do not differ in the essgdméspects mentioned in
paragraphs 2.2.1. to 2.2.4.

The following are likewise considered not to belicles of a different type™:

vehicles which differ within the meaning of parggna 2.2.1. to 2.2.4., but not in
such a way as to entail a change in the kind, nongassitioning and geometric
visibility of the lamps and the inclination of tligoped-beam prescribed for the
vehicle type in question, and vehicles on whichianal lamps are fitted or are
absent:

The dimension and the external shape of¢hele;
The number and positioning of the devices;
The headlamp-levelling system,;

The suspension system.

"Transverse plahemeans a vertical plane perpendicular to the mmedia
longitudinal plane of the vehicle;

"Unladen vehiclemeans a vehicle without driver, crew, passengatsload, but
with a full supply of fuel, spare wheel and thelsomormally carried;

"Laden vehiclemeans a vehicle loaded to its technically peribissmaximum
mass, as stated by the manufacturer, who shall fedsthe distribution of this
mass between the axles in accordance with the metbscribed in Annex 5;

"Devicé means an element or an assembly of elements tospdrform one or
more functions;

1/ As defined in Annex 7 to the Consolidated Resotuion the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.taasamended by Amend.4).
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2.6.1.

2.6.2.

2.7.

2.7.1.

2.7.1.1.

2.7.1.1.1.

2.7.1.1.2.

2.7.1.1.3.

"Lighting functioft means the light emitted by a device to illumintte road and
objects in the direction of vehicle movement;

"Light-signalling functioh means the light emitted or reflected by a deuice
give to other road users visual information on phesence, identification and/or
the change of movement of the vehicle;

"Lampy means a device designed to illuminate the roa emit a light signal to
other road users. Rear registration plate lampsreind-reflectors are likewise to
be regarded as lamps. For the purpose of this Regu) light-emitting rear
registration plates and the service-door-lightingstsm according to the
provisions of Regulation No. 107 on vehicles ofegaties M and M; are not

considered as lamps;

Light sourcél

"Light sourcemeans one or more elements for visible radiatignich may be
assembled with one or more transparent envelopgsvitn a base for mechanical
and electrical connection.

A light source may also be constituted by theesmt outlet of a light-guide, as
part of a distributed lighting or light-signallirgystem not having a built-in outer
lens;

"Replaceable light soutereans a light source which is designed to berieden
and removed from the holder of its device withaatt

"Non-replaceable light sodreaeans a light source which can only be replaced
by replacement of the device to which this lighirse is fixed;

(@) In case of a light source module: a light seushich can only be replaced
by replacement of the light source module to whilsis light source is
fixed;

(b) In case of adaptive front-lighting systems (AF& light source which can
only be replaced by replacement of the lightingt uai which this light
source is fixed.

"Light source moduleneans an optical part of a device which is spetif that
device, is containing one or more non-replacealgkt Isources, and is only
removable from its device with the use of tool@&)light source module is so
designed that regardless the use of tool(s), nibtsmechanically interchangeable
with any replaceable approved light source;

O  For clarification see Annex 10.
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"Filament light sourté€filament lamp) means a light source where tremant
for visible radiation is one or more heated filansgoroducing thermal radiation;

"Gas-discharge light sourereans a light source where the element for \asibl
radiation is a discharge arc producing electro-heacence/fluorescence;

"Light-emitting diode (LED) light soufcmeans a light source where the element
for visible radiation is one or more solid statexgtions producing injection-
luminescence/fluorescence;

"LED modulemeans a light source module containing as lighirees only
LEDs;

"Electronic light source control géaneans one or more components between
supply and light source to control voltage and/leceical current of the light
source;

"BallaStmeans an electronic light source control geawbet supply and light
source to stabilise the electrical current of adjasharge light source;

"lgnitot means an electronic light source control geasttot the arc of a gas-
discharge light source.

"Variable intensity contfoimeans the device which automatically controls rea
light signalling devices producing variable lumisointensities to assure the
unvarying perception of their signals. The variabkensity control is part of the
lamp, or part of the vehicle, or split betweendhal lamp and the vehicle.

"Equivalent lamfismeans lamps having the same function and augubiiiz the
country in which the vehicle is registered; sucimga may have different
characteristics from those installed on the vehidien it is approved on condition
that they satisfy the requirements of this Regoiati

"Independent lampsneans devices having separate apparent surfacelsei
direction of the reference axid, &parate light sources and separate lamp bodies;

"Grouped lamfisneans devices having separate apparent surfiat¢ke direction
of the reference axig 2and separate light sources, but a common lamyp; bod

"Combined lampismeans devices having separate apparent surfacebei
direction of the reference axig, l2ut a common light source and a common lamp
body;

2/ In the case of lighting devices for the rear s&gtion plate and direction-indicators of
categories 5 and 6, the "light-emitting surfacedlishe used.
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2.7.6.

2.7.7.

2.7.8.

2.7.9.

2.7.10.

2.7.10.1.

2.7.11.

2.7.12.

2.7.13.

2.7.14.

2.7.15.

"Reciprocally incorporated lanipseans devices having separate light sources or
a single light source operating under differentdibons (for example, optical,
mechanical, electrical differences), totally ortdly common apparent surfaces
in the direction of the reference axisahd a common lamp body;

"Single-function lanipmeans a part of a device which performs a sifighding
or light-signalling function;

"Concealable larpneans a lamp capable of being partly or compfetédden
when not in use. This result may be achieved bynsi@d a movable cover, by
displacement of the lamp or by any other suitabdéams. The term "retractable” is
used more particularly to describe a concealaltglthe displacement of which
enables it to be inserted within the bodywork;

"Driving beam (main-beam) headldmpeans the lamp used to illuminate the
road over a long distance ahead of the vehicle;

"Passing beam (dipped-beam) headlamgans the lamp used to illuminate the
road ahead of the vehicle without causing undueldaz discomfort to oncoming
drivers and other road-users;

"Principal passing beam (principal dippeebn)" means the dipped beam
produced without the contribution of infrared (IBitter and/or additional light
sources for bend lighting.

"Direction-indicator lanfpmeans the lamp used to indicate to other roadsuse
that the driver intends to change direction tortgkt or to the left;

A direction-indicator lamp or lamps may also beduaecording to the provisions
of Regulation No. 97,

"Stop lampmeans a lamp used to indicate to other road useifse rear of the
vehicle that the longitudinal movement of the véhis intentionally retarded;

"Rear-registration plate illuminating deslicneans the device used to illuminate
the space reserved for the rear registration pkieh a device may consist of
several optical components;

"Front position lamipmeans the lamp used to indicate the presencéhandidth
of the vehicle when viewed from the front;

"Rear position laripneans the lamp used to indicate the presencevaiit of
the vehicle when viewed from the rear;




2.7.16.

2.7.16.1.

2.7.16.2.

2.7.16.3.

2.7.16.4.

2.7.17.

2.7.17.1.

2.7.17.1.1.

2.7.17.1.2.

2.7.17.2.

2.7.18.

2.7.19.

2.7.20.

E/ECE/324
E/ECE/TRANS/505
Regulation No. 48
page 9

} Rev.1/Add.47/Rev.6

"Retro-reflectérmeans a device used to indicate the presenceveliiale by the
reflection of light emanating from a light sourcet monnected to the vehicle, the
observer being situated near the source.

For the purposes of this Regulation the followinge anot considered as
retro-reflectors:

Retro-reflecting number plates;

The retro-reflecting signals mentioned tie ADR (European Agreement
concerning the international carriage of dangegmeis by road);

Other retro-reflective plates and signatgch shall be used to comply with
national requirements for use as regards certdggodes of vehicles or certain
methods of operation;

Retro-Reflecting materials approved asas€D orE according to
Regulation No. 104 and used for other purposesoimptiance with national
requirements, e.g. advertising.

"Conspicuity markirfigneans a device intended to increase the conspiotiia
vehicle, when viewed from the side or rear, by riéiection of light emanating
from a light source not connected to the vehidie, abserver being situated near
the source;

"Contour markitigmeans a conspicuity marking intended to indicthe
horizontal and vertical dimensions (length, widtid deight) of a vehicle;

"Full contour markifigneans a contour marking that indicates the aaittihthe
vehicle by a continuous line;

"Partial contour markihgneans a contour marking that indicates the hat&o
dimension of the vehicle by a continuous line, dhe vertical dimension by
marking the upper corners.

"Line markingmeans a conspicuity marking intended to indi¢age horizontal
dimensions (length and width) of a vehicle by attamous line.

"Hazard warning sigriaineans the simultaneous operation of all of a alels
direction-indicator lamps to show that the vehielmporarily constitutes a special
danger to other road-users;

"Front fog lamipmeans a lamp used to improve the illuminatiothefroad ahead
of the vehicle in case of fog or any similar comfitof reduced visibility.

"Rear fog lanfpmeans a lamp used to make the vehicle more edsilyle from
the rear in dense fog;
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2.7.21.

2.7.22.

2.7.23.

2.7.24.

2.7.25.

2.7.26.

2.7.27.

2.7.28.

2.7.28.1.

2.7.28.2.

2.7.28.3.

"Reversing lamipmeans the lamp used to illuminate the road torda of the
vehicle and to warn other road-users that the lehg reversing or about to
reverse;

'Parking lamipmeans a lamp which is used to draw attentioméopresence of a
stationary vehicle in a built-up area. In such winstances it replaces the front
and rear position lamps;

"End-outline marker lathpneans the lamp fitted near to the extreme oulgee
and as close as possible to the top of the vehtkintended to indicate clearly
the vehicle's overall width. This lamp is intendéat, certain vehicles and trailers,
to complement the vehicle's front and rear positamps by drawing particular
attention to its bulk;

"Side marker lamipmeans a lamp used to indicate the presence ovehele
when viewed from the side;

"Daytime running lanfipneans a lamp facing in a forward direction usethake
the vehicle more easily visible when driving durohaytime;

"Cornering lamipmeans a lamp used to provide supplementary ilaton of
that part of the road which is located near thevéwd corner of the vehicle at the
side towards which the vehicle is going to turn;

"Objective luminous fltixmeans a design value of the luminous flux of a
replaceable light source or light source moduleshiall be achieved, within the
specified tolerances, when the replaceable lightcgor light source module is
energized by the power supply at the specified weitige, as indicated in the
data sheet of the light source or the technicatifipation as submitted with the
light source module;

"Adaptive front lighting systém(or "AFS") means a lighting device type-
approved according to Regulation No. 123, providingams with differing
characteristics for automatic adaptation to varyiogditions of use of the dipped-
beam (passing beam) and, if it applies, the maawb@riving-beam);

"Lighting unit means a light-emitting component designed to ig®vor
contribute to one or more front lighting functiopfsovided by the AFS;

"Installation urfitmeans an indivisible housing (lamp body) whicimtains one
or more lighting unit(s);

"Lighting modeor "modée' means a state of a front lighting function preddoy
the AFS, as specified by the manufacturer and dedrfor adaptation to specific
vehicle and ambient conditions;
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"System controimeans that part(s) of the AFS receiving the ABStiol signals
from the vehicle and controlling the operationia# tighting units automatically;

"AFS control signa(V, E, W, T) means the input to the AFS in ac@rce with
the paragraph 6.22.7.4. of this Regulation;

"Neutral statemeans the state of the AFS when a defined modbeotlass C
passing beam ("basic passing beam") or of the imeam, if any, is produced, and
no AFS control signal applies.

"Exterior Courtesy lafipmeans a lamp used to provide supplementary
illumination to assist the entry and exit of thénite driver and passenger or in
loading operations;

"Light emitting surfaceof a "lighting device", "light-signalling devicedr a retro-
reflector means the surface as declared in theestqfor approval by the
manufacturer of the device on the drawing, see Aife

This shall be declared according to one of thiefahg conditions:
(@) In the case where the outer lens is textureel, declared light emitting
surface shall be all or part of the exterior swfatthe outer lens;

(b) In the case where the outer lens is non-tedtule outer lens may be
disregarded and the light emitting surface shall dsedeclared on the
drawing, see Annex 3;

"llluminating surface(see Annex 3);

"llluminating surface of a lighting devicéparagraphs 2.7.9., 2.7.10., 2.7.19.,
2.7.21. and 2.7.26.) means the orthogonal projeatiothe full aperture of the
reflector, or in the case of headlamps with anpsdlidal reflector of the
"projection lens", on a transverse plane. If tighting device has no reflector, the
definition of paragraph 2.9.2. shall be appliedhk light emitting surface of the
lamp extends over part only of the full aperture tbé reflector, then the
projection of that part only is taken into account.

In the case of a dipped-beam headlamp, the illuimgaurface is limited by the
apparent trace of the cut-off on to the lens. & taflector and lens are adjustable
relative to one another, the mean adjustment shuzrildsed;

In case an AFS is installed: where a lighting fuorcis produced by two or more
simultaneously operated lighting units on a givedesof the vehicle, the
individual illuminating surfaces, taken togethernstitute the illuminating surface
to be considered (for example, in the figure ofagaaph 6.22.4. below, the
individual illuminating surfaces of the lighting its18, 9 and 11, regarded together
and taking into account their respective locaticonstitute the illuminating
surface to be considered for the right hand sidbef/ehicle).
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2.9.2.

2.9.3.

2.10.

"llluminating surface of a light-signallindevice other than a retro-reflector

(paragraphs 2.7.11. to 2.7.15., 2.7.18., 2.7.28@. &i.22. to 2.7.25) means the
orthogonal projection of the lamp in a plane pedieuiar to its axis of reference

and in contact with the exterior light-emitting fge of the lamp, this projection

being bounded by the edges of screens situatdusimplane, each allowing only

98 per cent of the total luminous intensity of light to persist in the direction of

the axis of reference.

To determine the lower, upper and lateral limitghe illuminating surface only
screens with horizontal or vertical edges shallibed to verify the distance to the
extreme edges of the vehicle and the height abwground.

For other applications of the illuminating surfaegy. distance between two lamps
or functions, the shape of the periphery of tHimiinating surface shall be used.
The screens shall remain parallel, but other caitéants are allowed to be used.

In the case of a light-signalling device whosenilnating surface encloses either
totally or partially the illuminating surface of ather function or encloses a non-
lighted surface, the illuminating surface may basidered to be the light emitting

surface itself.

"llluminating surface of a retro-reflectqparagraph 2.7.16.) means, as declared
by the applicant during the component approval gtoce for the retro-reflectors,
the orthogonal projection of a retro-reflector iplane perpendicular to its axis of
reference and delimited by planes contiguous todéared outermost parts of
the retro-reflectors' optical system and paraletiat axis. For the purposes of
determining the lower, upper and lateral edgesefdevice, only horizontal and
vertical planes shall be considered.

The "apparent surfdcder a defined direction of observation meanghatrequest
of the manufacturer or his duly accredited repregae, the orthogonal
projection of:

Either the boundary of the illuminating surfacejpobed on the exterior surface of
the lens (a-b);

Or the light-emitting surface (c-d);

In a plane perpendicular to the direction of obagon and tangential to the most
exterior point of the lens.

Only in the case of a light-signalling device proig variable luminous
intensities, its apparent surface that may be bbriaas specified in
paragraph 2.7.1.3. shall be considered under aldiions permitted by the
variable intensity control, if applicable.
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"Axis of reference(or "reference axi3 means the characteristic axis of the lamp
determined by the manufacturer (of the lamp) f@ as the direction of reference
(H = 0° V = 0° for angles of field for photometrimeasurements and for
installing the lamp on the vehicle;

"Centre of referenteaneans the intersection of the axis of referendt the
exterior light-emitting surface; it is specified the manufacturer of the lamp;

"Angles of geometric visibilitymeans the angles which determine the field of the
minimum solid angle in which the apparent surfat¢he lamp shall be visible.
That field of the solid angle is determined by segments of the sphere of which
the centre coincides with the centre of referericthe lamp and the equator is
parallel with the ground. These segments are detedrin relation to the axis of
reference. The horizontal angles 3 correspond goldhgitude and the vertical
anglesa to the latitude. There shall be no obstacle oninbiele of the angles of
geometric visibility to the propagation of lightofn any part of the apparent
surface of the lamp observed from infinity.

If measurements are taken closer to the lampgitieetion of observation shall be
shifted parallel to achieve the same accuracy.

On the inside of the angles of geometric visipilib account is taken of obstacles,
if they were already presented when the lamp was-approved.

If, when the lamp is installed, any part of thepaent surface of the lamp is
hidden by any further parts of the vehicle, prdwdlsbe furnished that the part of
the lamp not hidden by obstacles still conformsthe photometric values
prescribed for the approval of the device as arcalptnit (see Annex 3 of this
Regulation). Nevertheless, when the vertical arnglgeometric visibility below
the horizontal may be reduced to 5° (lamp at lkas 750 mm above the ground)
the photometric field of measurements of the ihstiabptical unit may be reduced
to 5° below the horizontal.

"Extreme outer edgen either side of the vehicle, means the plamaljghto the
median longitudinal plane of the vehicle and toanghits lateral outer edge,
disregarding the projection:

Of tyres near their point of contact witte tground, and of connections for
tyre-pressure gauges;

Of any anti-skid devices mounted on theelhe
Of devices for indirect vision;

Of side direction-indicator lamps, end-metl marker lamps, front and rear
position lamps, parking lamps, retro-reflectors aiutd-marker lamps.
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2.14.5. Of customs seals affixed to the vehiclel, @hdevices for securing and protecting
such seals.

2.14.6. Of service-door lighting systems on velsidécategories Mand M; as specified
in paragraph 2.7.

2.15. "Qverall dimensiofigneans the distance between the two vertical glaedined
in paragraph 2.14. above;

2.15.1. "Overall width means the distance between the two vertical glatefined in
paragraph 2.14. above;

2.15.2. "Qverall lengthmeans the distance between the two vertical glaeependicular
to the median longitudinal plane of the vehicle aodching its front and rear
outer edge, disregarding the projection:

(@) Of devices for indirect vision;
(b) Of end-outline marker lamps;
(c) Of coupling devices, in the case of motor vigsic

For trailers in the "overall length" and in anyasarement in length the drawbar
shall be included, except when specifically exctiitle

2.16. "Single and multiple lamps
2.16.1. "A single lampmeans:

(@) A device or part of a device having one liggtor light-signalling function,
one or more light source(s) and one apparent suifathe direction of the
reference axis, which may be a continuous surfacsomposed of two or
more distinct parts; or

(b) Any assembly of two independent lamps, whettentical or not, having
the same function, both approved as type "D" lampiastalled so that:

() The projection of their apparent surfaces im ttlirection of the
reference axis occupies not less than 60 per ckrheo smallest
quadrilateral circumscribing the projections of tkaid apparent
surfaces in the direction of the reference axis; or

(i) The distance between two adjacent/tangentistirect parts does not
exceed 15 mm when measured perpendicularly teefeesnce axisor

(c) Any assembly of two independent retro-reflestavhether identical or not,
that have been approved separately and are imstalkuch a way that:



2.16.2.

2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

2.23.
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(i) The projection of their apparent surfaces ir ttlirection of the
reference axis occupies not less 60 per cent of gheallest
quadrilateral circumscribing the projections of tkaid apparent
surfaces in the direction of the reference axis; or

(i) The distance between two adjacent/tangentistirdtt parts does not
exceed 15 mm when measured perpendicularly tcefleeence axis

"Two lamgsor "an even number of lampsneans a single light-emitting surface
in the shape of a band or strip if such band dp s$& placed symmetrically in
relation to the median longitudinal plane of théiieke, extends on both sides to
within at least 0.4 m of the extreme outer edgthefvehicle, and is not less than
0.8 m long; the illumination of such surface shwlprovided by not less than two
light sources placed as close as possible to ds;ehe light-emitting surface may
be constituted by a number of juxtaposed elememiscondition that the
projections of the several individual light-emitgiisurfaces on a transverse plane
occupy not less than 60 per cent of the area of dhwmllest rectangle
circumscribing the projections of the said indiatilight-emitting surfaces;

"Distance between two lamipwhich face in the same direction means the
shortest distance between the two apparent surfecdke direction of the
reference axis. Where the distance between the slagiparly meets the
requirements of the Regulation, the exact edgeppérent surfaces need not be
determined;

"Operating tell-talemeans a visual or auditory signal (or any eq@@malsignal)
indicating that a device has been switched on suegérating correctly or not;

"Closed-circuit tell-talemeans a visual (or any equivalent signal) indingathat
a device has been switched on, but not indicatihgther it is operating correctly
or not;

"Optional lampmeans a lamp, the installation of which is lefthe discretion of
the manufacturer;

"Grounti means the surface on which the vehicle standsclwisihould be
substantially horizontal,

"Movable componeritof the vehicle mean those body panels or othéicle
parts the position(s) of which can be changedIbgdi rotating or sliding without
the use of tools. They do not include tiltable drieabs of trucks;

"Normal position of use of a movable compdheneans the position(s) of a
movable component specified by the vehicle manufact for the normal
condition of use and the park condition of the ki
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2.24.

2.24.1.

2.24.2.

2.25.

2.25.1

2.25.2.

2.26.

2.27.

2.27.1.

2.28.

2.29.

2.29.1.

"Normal condition of use of a vehitlmeans:

For a motor vehicle, when the vehicle &lyeto move with its propulsion engine
running and its movable components in the normaitjpm(s) as defined in
paragraph 2.23.;

And for a trailer, when the trailer is cented to a drawing motor vehicle in the
conditions as prescribed in paragraph 2.24.1. encthovable components are in
the normal position(s) as defined in paragraph.2.23

"Park condition of a vehi¢leneans:

For a motor vehicle, when the vehicle istahdstill and its propulsion engine is
not running and its movable components are in tirenal position(s) as defined
in paragraph 2.23.;

And for a trailer, when the trailer is cented to a drawing motor vehicle in the
condition as described in paragraph 2.25.1. anghdtgable components are in the
normal position(s) as defined in paragraph 2.23.

"Bend lighting means a lighting function to provide enhancadhlination in bends.

"Pait means the set of lamps of the same function eretft- and right-hand side
of the vehicle;

"Matched pdimeans the set of lamps of the same function ereft- and right-
hand side of the vehicle, which, as a pair, comspheith the photometric
requirements.

"Emergency stop sigiaheans a signal to indicate to other road usetkdaear
of the vehicle that a high retardation force hasnbapplied to the vehicle relative
to the prevailing road conditions.

Colour of the light emitted from a device

"White"means the chromaticity coordinates (x, )08 the light emitted that lie
inside the chromaticity areas defined by the botieda

Wi, green boundary: y = 0.150 + 0.640 x
Was yellowish green boundary: y =0.440

Wz, yellow boundary: x = 0.500

Was reddish purple boundary: y =0.382

Wsg purple boundary: y =0.050 + 0.750 x
Ws1 blue boundary: x =0.310

3 CIE Publication 15.2, 1986, Colorimetry, the CIEBB1%tandard colorimetric observer.
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With intersection points:
X y
Wi 0.310 0.348
Wo: 0.453 0.440
W3t 0.500 0.440
W 0.500 0.382
Ws: 0.443 0.382
We: 0.310 0.283
2.29.2. "Selective-yellolwmeans the chromaticity coordinates (x.yp8the light emitted
that lie inside the chromaticity areas definedhmy lboundaries:
SY12 green boundary: y =1.290 x - 0.100
SY23 the spectral locus
SY34 red boundary: y =0.138 + 0.580 x
SYus yellowish white boundary: y =0.440
SYs, white boundary: y =0.940 - x
With intersection points:
X y
SYi: 0.454 0.486
SY2: 0.480 0.519
SYs: 0.545 0.454
SY.: 0.521 0.440
SYs: 0.500 0.440
2.29.3. "Ambet means the chromaticity coordinates (x,ypBthe light emitted that lie
inside the chromaticity areas defined by the botieda
A green boundary: y=x-0.120
Az the spectral locus
Az red boundary: y =0.390
Asn white boundary: y=0.790 - 0.670 x

With intersection points:

X y
Aq 0.545 0.425
Az 0.560 0.440
Az 0.609 0.390

Ay 0.597 0.390
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2.29.4.

2.30.

2.30.1.

2.30.2.
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"Retl means the chromaticity coordinates (x,¥)d the light emitted that lie
inside the chromaticity areas defined by the botieda

R
Ro3
Raa

Ra1

yellow boundary: y =0.335

the spectral locus

the purple line: (its linear extension across flheple range
of colours between the red and the blue
extremities of the spectral locus).

purple boundary: y = 0.980 — x

With intersection points:

X y
0.645 0.335
0.665 0.335
0.735 0.265
0.721 0.259

Night-time Colour of the light retro-refledtefrom a device excluding

retro-reflective tires according to Requlation I88.

"Whité means the chromaticity coordinates (x.¥)o8 the light reflected that lie
inside the chromaticity areas defined by the botieda

Wi
W33
Way
Wa1

blue boundary: y=0.843-1.182 x
violet boundary: y =0.489 x + 0.146
yellow boundary: y =0.968 - 1.010 x
green boundary: y=1.442 x - 0.136

With intersection points:

Wy
W5
W3
W,

X y
0.373 0.402
0.417 0.350
0.548 0.414
0.450 0.513

"Yellow means the chromaticity coordinates (x.§)p8the light reflected that lie
inside the chromaticity areas defined by the botieda

Y12
Y23
Yaa
Y a1

green boundary: y =x-0.040
the spectral locus
red boundary: y =0.200 x + 0.268

white boundary: y =0.970 - x
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With intersection points:
X y
Y1 0.505 0.465
Y, 0.520 0.480
Y3 0.610 0.390
Y4 0.585 0.385
2.30.3. "Ambet means the chromaticity coordinates (x,y9f3he light reflected that lie
inside the chromaticity areas defined by the botieda
A1 green boundary: y=1.417 x - 0.347
Az the spectral locus
Az red boundary: y =0.390
An white boundary: y =0.790 - 0.670 x
With intersection points:
X y
A 0.545 0.425
Az 0.557 0.442
Az 0.609 0.390
Ay 0.597 0.390
2.30.4. "Retl means the chromaticity coordinates (x,y)o3 the light reflected that lie
inside the chromaticity areas defined by the botieda
Ri2 yellow boundary: y =0.335
Ro3 the spectral locus
Ray the purple line
R41 purple boundary: y =0.978 - x

With intersection points:

X y
R1 0.643 0.335
R> 0.665 0.335
R3 0.735 0.265
R4 0.720 0.258
2.31. Day-time Colour of the light reflected frondevice
2.31.1. "Whité means the chromaticity coordinates (x,¥)o8the light reflected that lie
inside the chromaticity areas defined by the botieda
Wqo violet boundary y =x-0.030
W3 yellow boundary y =0.740 — x
W34 green boundary y =x + 0,050

W41 blue boundary y =0.570 — x
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With intersection points:

X y
W, 0.300 0.270
W, 0.385 0.355
W3 0.345 0.395
W, 0.260 0.310"

2.31.2. "Yellow means the chromaticity coordinates (x,¥)p8the light reflected that lie
inside the chromaticity areas defined by the botieda
Y12 red boundary y =0.534 x + 0.163
Y23 white boundary y =0.910 - x
Y3a green boundary y =1.342 x - 0.090
Y1 the spectral locus

With intersection points:

X y
Y1 0.545 0.454
Y, 0.487 0.423
Y3 0.427 0.483
Ya 0.465 0.534
2.31.3. "Retl means the chromaticity coordinates (x,y)a8 the light reflected that lie
inside the chromaticity areas defined by the botieda
Ri2 red boundary y =0.346 — 0.053 x
R23 purple boundary y =0.910 — x
Raa yellow boundary y = 0.350
Ra1 the spectral locus

With intersection points:

X y
R1 0.690 0.310
R, 0.595 0.315
R3 0.560 0.350
R4 0.650 0.350"
2.32. Day-time Colour of the fluorescent a device
2.32.1. "Retl means the chromaticity coordinates (x,y)a8 the light reflected that lie
inside the chromaticity areas defined by the botieda
FRi2 red boundary y =0.346 — 0.053 x
FR23 purple boundary y =0.910 - x

FRsa yellow boundary y =0.315 + 0.047 x
FRa1 the spectral locus



3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.6.1.
3.2.6.2.
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With intersection points:
X y

FRy 0,690 0,310

FR; 0,595 0,315

FRs 0,569 0,341

FRy 0,655 0,345

APPLICATION FOR APPROVAL

The application for approval of a vehicle typiéh regard to the installation of its
lighting and light-signalling devices shall be sutbed by the manufacturer or his
duly accredited representative.

It shall be accompanied by the following doeuts and particulars in triplicate:

A description of the vehicle type with regjato the items mentioned in
paragraphs 2.2.1. to 2.2.4. above, together with rdstrictions on loading,
particularly the maximum permissible load in th@to

A list of the devices prescribed by the niactrer for the lighting and light-
signalling assembly. The list may include sevesglet of device for each
operation. Each type shall be duly identified (comgnt, type-approval mark,
name of manufacturer, etc.), in addition the ligtyninclude in respect of each
function the additional annotation "or equivaleavites";

A layout drawing of the lighting and lightssalling equipment as a whole,
showing the position of the various devices onuvtigicle;

If necessary, in order to verify the confilynio the prescriptions of the present
Regulation, layout drawing(s) for each individuamip showing the illuminating
surface as defined in paragraph 2.9., the lighttergi surface as defined in
paragraph 2.8., the axis of reference as defingzhiagraph 2.11. and the centre
of reference as defined in paragraph 2.12. Thizrmétion is not necessary in the
case of the rear registration plate lamp (paraggapii3.);

The application shall include a statemerthefmethod used for the definition of
the apparent surface (see paragraph 2.10.).

Where an AFS is fitted on the vehicle, tippligant shall submit a detailed
description providing the following information:

The lighting functions and modes for whioé AFS has been approved;

The related AFS control signals and theahnical characteristics as defined
according to Annex 10 of Regulation No. 123;
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3.2.6.3.

3.2.6.4.

3.2.6.5.

3.2.6.6.

3.2.6.7.

3.2.7.

3.3.

3.4.

4.2.

4.3.

The provisions being applied to adapt matecally the front lighting functions
and modes according to paragraph 6.22.7.4. oRbégulation;

Special instruction, if any, for the insgen of the light sources and the visual
observation of the beam;

The documents according to paragraph®2af this Regulation;

The lamps that are grouped or combinel witreciprocally incorporated in the
AFS;

Lighting units which are designed to complith the requirements of
paragraph 6.22.5. of this Regulation.

A description of the electric power suppbnditions for the devices indicated in
paragraphs 2.7.9, 2.7.10, 2.7.12, 2.7.14 and 2abt%e, including, if applicable,
information on a special power supply/electronghti source control gear, or
variable intensity control.

An unladen vehicle fitted with a complete sétlighting and light-signalling

equipment, as prescribed in paragraph 3.2.2. abawe, representative of the
vehicle type to be approved shall be submitted lie Technical Service
responsible for conducting approval tests.

The document provided in Annex 1 of this Ragjah shall be attached to the
type-approval documentation.

APPROVAL

If the vehicle type submitted for approval quant to this Regulation meets the
requirements of the Regulation in respect of al tlevices specified in the list,
approval of that vehicle type shall be granted.

An approval number shall be assigned to egoh approved. Its first two digits

(at present 04, corresponding to the 04 seriesy@n@ments) shall indicate the
series of amendments incorporating the most remabr technical amendments
made to the Regulation at the time of issue ofjh@roval. The same Contracting
Party shall not assign this number to another \ekype or to the same vehicle type
submitted with equipment not specified in the hsterred to in paragraph 3.2.2.
above, subject to the provisions of paragraph thisfRegulation.

Notice of approval or of extension or refusbapproval or production definitely
discontinued of a vehicle type/part pursuant tos tiRegulation shall be
communicated to the Parties to the 1958 Agreemgpllymg this Regulation, by
means of a form conforming to the model in Annéwr this Regulation.
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4.4. There shall be affixed, conspicuously and meadily accessible place specified
on the approval form, to every vehicle conformingat vehicle type approved
under this Regulation, an international approvalknt@nsisting of:

4.4.1. A circle surrounding the letter "E" followéy the distinguishing number of the
country which has granted approvél 4

4.4.2. The number of this Regulation, followed by tetter "R", a dash and the approval
number to the right of the circle prescribed ingogaph 4.4.1.

4.5. If the vehicle conforms to a vehicle type awed, under one or more other
Regulations annexed to the Agreement, in the cpuwitiich has granted approval
under this Regulation, the symbol prescribed imgeaph 4.4.1. need not to be
repeated, in such a case the Regulation and approm@ers and the additional
symbols of all the Regulations under which appravas been granted in the
country which has granted approval under this Remn shall be placed in
vertical columns to the right of the symbol prelsed in paragraph 4.4.1.

4.6. The approval mark shall be clearly legible badndelible.

4.7. The approval mark shall be placed close tonothe vehicle data plate affixed by
the manufacturer.

4.8. Annex 2 to this Regulation gives examplesradragyements of approval marks.

4/ 1 for Germany, 2 for France, 3 for lItaly, 4 fohet Netherlands, 5 for Sweden,
6 for Belgium, 7 for Hungary, 8 for the Czech Relpmb9 for Spain, 10 for Serbia and
Montenegro, 11 for the United Kingdom, 12 for Aisstl3 for Luxembourg, 14 for Switzerland,
15 (vacant), 16 for Norway, 17 for Finland, 18 @enmark, 19 for Romania, 20 for Poland,
21 for Portugal, 22 for the Russian Federationfo23Greece, 24 for Ireland, 25 for Croatia,
26 for Slovenia, 27 for Slovakia, 28 for Belaru$,f@r Estonia, 30 (vacant), 31 for Bosnia and
Herzegovina, 32 for Latvia, 33 (vacant), 34 for d¢aria, 35 (vacant), 36 for Lithuania,
37 for Turkey, 38 (vacant), 39 for Azerbaijan, 46r fThe former Yugoslav Republic of
Macedonia, 41 (vacant), 42 for the European Unfgip(ovals are granted by its Member States
using their respective ECE symbol), 43 for Japdn(vhcant), 45 for Australia, 46 for Ukraine,
47 for South Africa, 48 for New Zealand, 49 for @yg 50 for Malta, 51 for the Republic of
Korea, 52 for Malaysia, 53 for Thailand, 54 and(%&cant), 56 for Montenegro, 57 (vacant) and
58 for Tunisia. Subsequent numbers shall be assigmeother countries in the chronological
order in which they ratify or accede to the Agreem€oncerning the Adoption of Uniform
Technical Prescriptions for Wheeled Vehicles, Emgpt and Parts which can be Fitted and/or be
Used on Wheeled Vehicles and the Conditions forgRecal Recognition of Approvals Granted on
the Basis of these Prescriptions, and the numbeis assigned shall be communicated by the
Secretary-General of the United Nations to the @atihg Parties to the Agreement.
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5.
5.1.

5.2.

5.2.1.

5.3.

5.4.

5.5.

5.5.1.

5.5.2.

GENERAL SPECIFICATIONS

The lighting and light-signalling devices dhiaé so fitted that under normal
conditions of use as defined in paragraphs 2.2£24.2. and 2.24.2. and
notwithstanding any vibrations to which they may dabjected, they retain the
characteristics prescribed by this Regulation anabke the vehicle to comply
with the requirements of this Regulation. In padie, it shall not be possible for
the lamps to be inadvertently maladjusted.

The illuminating lamps described in paragrapfis9., 2.7.10. and 2.7.19. shall be
so installed that correct adjustment of their deagan can easily be carried out.

In the case of headlamps fitted with meastog@revent discomfort to other road-
users in a country where traffic operates on the sf the road opposite to that of
the country for which the headlamp was designeah smeasures shall be
achieved automatically or by the vehicle user witle vehicle in the park

condition without the need for special tools (otktimain those provided with the
vehicle 3). Detailed instructions shall be provided by trehicle manufacturer

with the vehicle.

For all light-signalling devices, includingode mounted on the side panels, the
reference axis of the lamp when fitted to the viehshall be parallel to the
bearing plane of the vehicle on the road; in addiit shall be perpendicular to
the median longitudinal plane of the vehicle in tlase of side retro-reflectors and
of side-marker lamps and parallel to that planéhan case of all other signalling
devices. In each direction a tolerancexd° shall be allowed. In addition, any
specific instructions as regards fitting laid dowwy the manufacturer shall be
complied with.

In the absence of specific instructions, teelt and orientation of the lamps
shall be verified with the vehicle unladen and pthon a flat, horizontal surface,
in the condition defined in paragraphs 2.24., 224nd 2.24.2. and, in the case
where an AFS is installed, with the system in éatnal state.

In the absence of specific instructions laoyasstituting a pair shall:

Be fitted to the vehicle symmetrically inatéon to the median longitudinal plane
(this estimate to be based on the exterior geoca¢tiorm of the lamp and not on
the edge of its illuminating surface referred tparagraph 2.9.);

Be symmetrical to one another in relationhi® median longitudinal plane, this
requirement is not valid with regard to the intestructure of the lamp;

5/ This does not apply to dedicated objects that beagdded to the exterior of the headlamp.



5.5.3.

5.5.4.

5.6.

5.7

5.7.1.

5.7.1.1.

5.7.1.2.

5.7.1.3.

5.7.1.3.1.

5.7.1.3.2.

5.7.2.

5.7.2.1.
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Satisfy the same colorimetric requirementsl dave substantially identical
photometric characteristics. This shall not apmyat matched pair of Class F3
front fog lamps.

Have substantially identical photometricrelateristics.

On vehicles whose external shape is asymrakthie above requirements shall be
satisfied so far as is possible.

Grouped, combined or reciprocally incorpordsedps

Lamps may be grouped, combined or recipipoaadorporated with one another
provided that all requirements regarding coloursifian, orientation, geometric
visibility, electrical connections and other re@mrents, if any, are fulfilled.

The photometric and colorimetric requirateeof a lamp shall be fulfilled when
all other functions with which this lamp is groupesbmbined or reciprocally
incorporated are switched OFF.

However, when a front or rear position lamp is peatally incorporated with one
or more other function(s) which can be activatedetber with them, the
requirements regarding colour of each of theserdingctions shall be fulfilled

when the reciprocally incorporated function(s) &melfront or rear position lamps
are switched ON.

Stop lamps and direction-indicator lamps @aot permitted to be reciprocally
incorporated.

Where stop lamps and direction-indicatmmgs are grouped, the following
conditions shall be met:

Any horizontal or vertical straight lipassing through the projections of the
apparent surfaces of these functions on a plareepdicular to the reference axis,
shall not intersect more than two borderlines sspay adjacent areas of different
colour;

Their apparent surfaces in the direatiotme reference axis, based upon the areas
bounded by the outline of their light emitting sueés, do not overlap.

Where the apparent surface of a single lsngpmposed of two or more distinct
parts, it shall satisfy the following requirements:

Either the total area of the projectionhef distinct parts on a plane tangent to the
exterior surface of the outer lens and perpendicidathe reference axis shall
occupy not less than 60 per cent of the smalleatlgjateral circumscribing the
said projection, or the distance between two adjd#zmgential distinct parts shall
not exceed 15 mm when measured perpendicularhetoeference axis
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5.8.

5.8.1.

5.9.

5.9.1.

5.9.2.

5.10.

The maximum height above the ground shall basured from the highest point
and the minimum height from the lowest point of @yeparent surface in the
direction of the reference axis.

In the case of dipped-beam headlamp, the minimemhh in relation to the
ground is measured from the lowest point of theaife outlet of the optical
system (e.qg. reflector, lens, projection lens) petelent of its utilization.

Where the (maximum and minimum) height above tteaigd clearly meets the
requirements of the Regulation, the exact edgesnyf surface need not be
determined.

The position, as regards width, will be deieed from that edge of the apparent
surface in the direction of the reference axis Whgcthe furthest from the median
longitudinal plane of the vehicle when referredhe overall width, and from the
inner edges of the apparent surface in the dineadiothe reference axis when
referred to the distance between lamps.

Where the position, as regards width, clearly sid@be requirements of the
Regulation, the exact edges of any surface neebdlendetermined.

In the absence of specific instructions, thhotpmetric characteristics
(e.g. intensity, colour, apparent surface, etc.a ¢ddmp shall not be intentionally
varied during the period of activation of the lamp.

Direction-indicator lamps, the vehicle-hazararning signal, amber side-marker
lamps complying with paragraph 6.18.7. below, amel ¢émergency stop signal
shall be flashing lamps.

The photometric characteristics of any langy vary:

(@) In relation to the ambient light;
(b) As a consequence of the activation of otheiplsnor
(c) When the lamps is being used to provide anditpeting function;

provided that any variation in the photometric euderistics is in compliance
with the technical provisions for the lamp concekne

No red light which could give rise to confusishall be emitted from a lamp as
defined in paragraph 2.7. in a forward directionl @o white light which could
give rise to confusion, shall be emitted from apaas defined in paragraph 2.7. in
a rearward direction. No account shall be taketgbiting devices fitted for the
interior lighting of the vehicle. In case of douttis requirement shall be verified
as follows:



5.10.1.

5.10.2.

5.10.3.

5.10.3.1.

5.10.3.2.

5.11.

5.11.1.

5.11.2.

5.11.3.

5.12.
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For the visibility of red light towards thrent of a vehicle, with the exception of a
red rearmost side-marker lamp, there must be rextinsibility of the apparent
surface of a red lamp if viewed by an observer mgwithin Zone 1 as specified
in Annex 4.

For the visibility of white light towardbkéd rear, with the exception of reversing
lamps and white side conspicuity markings fittedhe vehicle, there must be no
direct visibility of the apparent surface of a vehiamp if viewed by an observer
moving within Zone 2 in a transverse plane situs2&dn behind the vehicle
(see Annex 4).

In their respective planes, the zones 12aagplored by the eye of the observer
are bounded:

In height, by two horizontal planes 1md 2.2 m respectively above the ground,;

In width, by two vertical planes whiclorrhing to the front and to the rear
respectively an angle of 15° outwards from the elets median longitudinal
plane, pass through the point or points of corm@efertical planes parallel to the
vehicle's median longitudinal plane delimiting thehicle's overall width; if there
are several points of contact, the foremost shallespond to the forward plane
and the rearmost to the rearward plane.

The electrical connections shall be suchtti@front and rear position lamps, the
end-outline marker lamps, if they exist, the sidedker lamps, if they exist, and
the rear registration plate lamp can only be sweitic®N and OFF simultaneously.

This condition does not apply:

When front and rear position lamps are ched ON, as well as side-marker
lamps when combined or reciprocally incorporatethvgiaid lamps, as parking
lamps;

When side-marker lamps are permitted &hfla

To front position lamps when their functiersubstituted under the provisions of
paragraph 5.12.1. below.

The electrical connections shall be such thatmain-beam and dipped-beam
headlamps and the front fog lamps cannot be switahe unless the lamps
referred to in paragraph 5.11. are also switchedTdws requirement shall not

apply, however, to main-beam or dipped-beam hegmawhen their luminous

warnings consist of the intermittent lighting upshbrt intervals of the main-beam
headlamp or the intermittent lighting up at sharteivals of the dipped-beam
headlamp or the alternate lighting up at shortrirtls of the main-beam and
dipped-beam headlamps.
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5.12.1.

5.12.1.1.

5.12.1.2.

5.12.1.3.

5.13.

5.14.

5.14.1.

5.14.2.

5.14.3.

5.14.4.

5.14.5.

The dipped-beam headlamps and/or the nesmbheadlamps and/or the front
fog lamps may substitute the function of the frposition lamps, provided that:

Their electrical connections are suchithaase of failure of any of these lighting
devices the front position lamps are automatic&hactivated; and

The substituting lamp/function meets, tbe respective position lamp, the
requirements concerning:
(@) The geometric visibility prescribed for theritgosition lamps in 6.9.5; and

(b) The minimum photometric values according to taegles of light
distribution; and

Appropriate evidence demonstrating caamnpk with the requirements indicated
in paragraph 5.12.1.2. above is provided in thé tegorts of the substituting
lamp.

Tell-tale

Where a closed-circuit tell-tale is prescribedliig Regulation it may be replaced
by an "operating" tell-tale.

Concealable lamps

The concealment of lamps shall be praddbitwith the exception of the
main-beam headlamps, the dipped-beam headlampshendront fog lamps,
which may be concealed when they are not in use.

In the event of any failure affecting tipemtion of the concealment device(s) the
lamps shall remain in the position of use, if alie# use, or shall be capable of
being moved into the position of use without the @fi tools.

It shall be possible to move the lamps th®position of use and to switch them
on by means of a single control, without excluding possibility of moving them
into the position of use without switching them dthowever, in the case of
grouped main-beam and dipped-beam headlamps, tlimktoeferred to above is
required only to activate the dipped-beam headlamps

It shall not be possible deliberately, frtira driver's seat, to stop the movement
of switched-on lamps before they reach the postibase. If there is a danger of
dazzling other road users by the movement of thp& they may light up only
when they have reached their position of use.

When the concealment device has a temperaifi -30 °C to +50 °C the
headlamps shall be capable of reaching the posifiaise within three seconds of
initial operation of the control.
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Parking lamp:

Side-marker lamp:

End-outline marker lamp:
Daytime running lamp:
Rear retro-reflector,

non- triangular:

Rear retro-reflector, triangular:

Front retro-reflector,
non- triangular:
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5.15. The colours of the light emitted by the laripare the following:
Main-beam headlamp: White
Dipped-beam headlamp: White
Front fog lamp: White or selective yellow
Reversing lamp: White
Direction-indicator lamp: Amber
Hazard warning signal: Amber
Stop lamp: Red
Emergency stop signal : Amber or red
Rear registration plate lamp: White
Front position lamp: White
Rear position lamp: Red
Front fog lamp White or selective yellow
Rear fog lamp: Red

White in front, red at the rear, amiie
reciprocally incorporated in the side direction-
indicator lamps or in the side-marker lamps.

Amber; however the rearmost sicharker
lamp can be red if it is grouped or combined or
reciprocally incorporated with the rear position
lamp, the rear end-outline marker lamp, the
rear fog lamp, the stop lamp or is grouped or
has part of the light emitting surface in
common with the rear retro-reflector.

White in front, red at tear

White

Red

Red
Identical to incident light /7

6/ Measurement of the chromaticity coordinates efltght emitted by the lamps is not part
of this regulation.

7/ Also known as white or colourless retro-reflector
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Side retro-reflector, Amber; however the rearmost side retro-
non- triangular: reflector can be red if it is grouped or has part
of the light emitting surface in common with
the rear position lamp, the rear end outline
marker lamp, the rear fog lamp, the stop-lamp,
the red rearmost side-marker lamp or the rear
retro-reflector, non- triangular.
Cornering lamp: White
Conspicuity marking: White or yellow to the side;
Red or yellow to the rear/ 8
Adaptive front-lighting White
systems (AFS):
Exterior courtesy lamp: White
5.16. Number of lamps
5.16.1. The number of lamps mounted on the velstiall be equal to the number

indicated in the individual specifications of tfegulation.

5.17. Any lamp may be installed on movable comptmerovided that the conditions
specified in paragraphs 5.18., 5.19. and 5.20fudfiled.

5.18. Rear position lamps, rear direction-indicatand rear retro-reflectors, triangular
as well as non triangular, may be installed on rhtezaomponents only:

5.18.1. If at all fixed positions of the movablengmonents the lamps on the movable
components meet all the position, geometric vigibiland photometric
requirements for those lamps. Should the abovetifums be obtained by an
assembly of two lamps marked "D" (see paragrapl.2.)lonly one of these
lamps needs to meet the above-mentioned requiresment

or

5.18.2. Where additional lamps for the above fumdiare fitted and are activated, when
the movable component is in any fixed open positiprovided that these
additional lamps satisfy all the position, geoneetisibility and photometric
requirements applicable to the lamps installechemovable component.

5.19. When the movable components are in a pogitiber than a "normal position of
use", the devices installed on them shall not causkeie discomfort to road users.

8/ Nothing in this Regulation shall preclude the €acting Parties applying this Regulation
from allowing the use of white conspicuity markirtgghe rear in their territories.



5.20.

5.21.

5.21.1.

5.21.2.

5.21.3.

5.22.

5.23.
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When a lamp is installed on a movable compibaed the movable component is
in the "normal position(s) of use”, the lamp slaays return to the position(s)
specified by the manufacturer in accordance witk Regulation. In the case of
dipped-beam headlamps and front fog lamps, thigireapent shall be considered
satisfied if, when the movable components are maretireturned to the normal
position 10 times, no value of the angular inclioaf these lamps, relative to its
support, measured after each operation of the nevedimponent, differs by

more than 0.15 per cent from the average of theé&sured values. If this value
is exceeded each limit specified in paragraph 6l2L6shall then be modified by
this excess to decrease the allowed range of atahims when checking the

vehicle according to Annex 6.

The apparent surface in the direction of mbierence axis of front and rear
position lamps, front and rear direction-indicatmmps and retro-reflectors shall
not be hidden more than 50 per cent by any mowaimeponent, with or without
a light-signalling device installed on it, in anxdd position different from the
"normal position of use".

If the above requirement is not practicable:

Additional lamps satisfying all the positiggeometric visibility and photometric
requirements for the above indicated lamps shatdisvated when the apparent
surface in the direction of the reference axis lnése lamps is more than
50 per cent hidden by the movable component; or

A remark in the communication form (item1l®f Annex 1) shall inform other
Administrations that more than 50 per cent of thpasient surface in the direction
of the reference axis can be hidden by the mowvadnigponents; and

A notice in the vehicle shall inform the user th@atcertain position(s) of the
movable components other road users shall be waohdde presence of the
vehicle on the road; for example by means of a imgrtriangle or other devices
according to national requirements for use on dlael r

Paragraph 5.21.2. does not apply to refiteators.

With the exception of retro-reflectors, a fagven bearing an approval mark is
deemed not to be present when it cannot be madepévate by the sole
installation of a light source and/or a fuse.

Lamps shall be fitted in a vehicle in suclvay that the light source can be
correctly replaced without the need for expertsaasce and without the need for
special tools, other than those provided with thkisle by the manufacturer. The
vehicle manufacturer shall provide with the vehialeletailed description of the
procedure for replacement. This paragraph is ppli@able to:

€)) Devices approved with a non-replaceable lightee;
(b) Devices approved with light sources accordmBegulation No. 99.
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5.24.

5.25.

5.26.

5.27.

5.27.1.

5.27.2.

5.27.3.

Any temporary fail-safe replacement of thghtisignalling function of a rear
position lamp is allowed, provided that the reptaeat function in case of a
failure is similar in colour, main intensity andgwon to the function that has
ceased to operate and provided that the replacesegite remains operational in
its original safety function. During replacement,tedl-tale on the dashboard
(paragraph 2.18. of this Regulation) shall indicateurrence of a temporary
replacement and need for repair.

Where an AFS is fitted, it shall be considezquivalent to a pair of dipped-beam
headlamps and, if it provides main-beam functign{s)shall be considered
equivalent to a pair of main-beam headlamps.

Rear direction-indicator lamps, rear positamps, stop lamps (except stop lamps
of category S4) and rear fog lamps with variablaihous intensity control are
allowed, which respond simultaneously to at leas of the following external
influences: ambient lighting, fog, snowfall, ragpray, dust clouds, contamination
of the light emitting surface, provided that thagiescribed intensity relationship is
maintained throughout variation transitions. Norpheariation of intensity shall
be observed during transition. Stop lamps of caie§d may produce variable
luminous intensity independent from the other lampsnay be possible for the
driver to set the functions above to luminous istt@s corresponding to their
steady category and to return them to their auticrwatiable category.

The applicant shall demonstrate to the Teeatrbervice responsible for type
approval testing that the electric power supplydittons for the devices indicated
in2.7.9,2.7.10,2.7.12, 2.7.14 and 2.7.15 aboomply, when the electrical
system of the vehicle is in a constant voltage aieg condition, representative
for the relevant category of powered vehicle agifipe by the applicant, with the
following provisions:

The voltage supplied at the terminals ofiaes which, according to their type
approval documentation, have been tested by thkcappn of a special power
supply/electronic light source control gear, omisecondary operating mode or at
a voltage requested by the applicant, shall notedc¢he voltage specified for the
relevant devices or functions as they have beeroapgd.

In all cases of electric power supply cbads not covered by paragraph 5.27.1.,
the voltage at the terminals of the device(s) ocfion(s) shall not exceed 6.75V
(6 Volt-Systems), 13.5V (12 Volt-Systems) or 2824 (Volt-Systems) by more
than 3 per cent.

The provisions of paragraphs 5.27.1. aBd.3. shall not apply to devices which
include an electronic light source control geaamariable intensity control being
part of the device.



5.27.4.

6.1.
6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.4.1.
6.1.4.2.

6.1.4.3.

6.1.5.
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A report shall be attached to the apprdeaumentation describing the methods
used to demonstrate compliance and the resultiehbta

INDIVIDUAL SPECIFICATIONS
MAIN-BEAM HEADLAMP (Regulations Nos. 98 and 2)1

Presence

Mandatory on motor vehicles. Prohibited on trailer

Number

Two or four, type approved according to Regulaiddos. 31, 98, or 112,
excluding Class A headlamp.

For vehicles of the categorygNr'wo extra main-beam headlamps may be installed.

Where a vehicle is fitted with four concealabladiemps the installation of two
additional headlamps shall only be authorized lier purpose of light-signalling,
consisting of intermittent illumination, at shornteérvals (see paragraph 5.12.) in
daylight.

Arrangement

No individual specifications.

_Position

In width: No individual specifications.
In height: No individual specifications.

In length: At the front of the vehicle.i¥hequirement shall be deemed to be
satisfied if the light emitted does not cause disiwot to the driver either directly
or indirectly through the devices for indirect wsi and/or other reflecting
surfaces of the vehicle.

Geometric visibility

The visibility of the illuminating surface, includy its visibility in areas which do

not appear to be illuminated in the direction o@tyation considered, shall be
ensured within a divergent space defined by geimgrdines based on the
perimeter of the illuminating surface and formingamgle of not less than 5° with
the axis of reference of the headlamp. The oridirthe angles of geometric
visibility is the perimeter of the projection of e&hilluminating surface on a

transverse plane tangent to the foremost parteofeths of the headlamp.
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6.1.6.

6.1.7.

6.1.7.1.

6.1.7.2.

6.1.7.3.

6.1.8.

6.1.9.

6.1.9.1.

6.1.9.2.

6.2.
6.2.1.

Orientation

Towards the front.

Not more than one main-beam headlamp on eacho$ittee vehicle may swivel
to produce bend lighting.

Electrical connections

The main-beam headlamps may be switchegdtiver simultaneously or in pairs.
In case the extra two main-beam headlamps arelledstaas permitted under
paragraph 6.1.2. for vehicles of the categosyoNy, no more than two pairs may
be simultaneously litFor changing over from the dipped to the main baataast
one pair of main-beam headlamps shall be switcimed=or changing over from
the main-beam to the dipped-beam all main-beamlaegs shall be switched off
simultaneously.

The dipped-beams may remain switched @meatame time as the main beams.

Where four concealable headlamps arelfitteir raised position shall prevent the
simultaneous operation of any additional headlafitfesl, if these are intended to
provide light signals consisting of intermittenturhination at short intervals
(paragraph 5.12.) in daylight.

Tell-tale
Circuit-closed tell-tale mandatory.

Other requirements

The aggregate maximum intensity of thenrb@iam headlamps which can be
switched on simultaneously shall not exceed 300di)0vhich corresponds to a
reference value of 100.

This maximum intensity shall be obtaingd aalding together the individual
reference marks which are indicated on the sevéha.reference mark "10" shall
be given to each of the headlamps marked "R" or"'CR

DIPPED-BEAM HEADLAMP (Regulations Nos. 98 ahtl?)
Presence

Mandatory on motor vehicles. Prohibited on trailer



6.2.2.

6.2.3.

6.2.4.

6.2.4.1.

6.2.4.2.

6.2.4.3.

6.2.5.
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Number

Two, type approved according to Regulations Na&s. 38, or 112, excluding
Class A headlamp.

Arrangement

No special requirement.
_Position

In width: that edge of the apparent serfacthe direction of the reference axis
which is farthest from the vehicle's median longihal plane shall be not more
than 400 mm from the extreme outer edge of theclehi

The inner edges of the apparent surfaces in trexctthn of the reference axes
shall be not less than 600 mm apart. This doesymgly, however, for Mand N
category vehicles; for all other categories of matehicles this distance may be
reduced to 400 mm where the overall width of thieicle is less than 1,300 mm.

In height: not less than 500 mm and natentikan 1,200 mm above the ground.
For category BG (off-road) vehicles Bthe maximum height may be increased to
1,500 mm.

In length: at the front of the vehicle.isTinequirement shall be deemed to be
satisfied if the light emitted does not cause disiot to the driver either directly,
or indirectly through the devices for indirect wsi and/or other reflecting
surfaces of the vehicle.

Geometric visibility

Defined by angles and 3 as specified in paragraph 2.13.:

a = 15° upwards and 10° downwards,
3 = 45° outwards and 10° inwards.

Since the photometric values required for dippeanrbéeadlamps do not cover
the full geometric field of vision, a minimum valeé 1 cd in the space remaining
is required for type-approval purposes. The presaiqartitions or other items
of equipment near the headlamp shall not give tassecondary effects causing
discomfort to other road users.

9/  As defined in Annex 7 to the Consolidated Resofutbn the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.taasamended by Amend.4).
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6.2.6.

6.2.6.1.
6.2.6.1.1.

6.2.6.1.2.

Orientation
Towards the front
Vertical orientation

The initial downward inclination of tbet-off of the dipped-beam to be set in the
unladen vehicle state with one person in the devezat shall be specified within
an accuracy of 0.1 per cent by the manufactureriratidated in a clearly legible
and indelible manner on each vehicle close to eitheadlamp or the
manufacturer's plate by the symbol shown in Annex 7

The value of this indicated downward inclinatidralt be defined in accordance
with paragraph 6.2.6.1.2.

Depending on the mounting height in egeth) of the lower edge of the apparent
surface in the direction of the reference axis lué tipped-beam headlamp,
measured on the unladen vehicles, the verticalnabn of the cut-off of the
dipped- beam shall, under all the static conditioh&nnex 5, remain between the
following limits and the initial aiming shall haviee following values:

h<0.8

limits: between -0.5 per cent and -2.5 per cent
initial aiming: between -1.0 per cent and -1.5 qamt
0.8<h<1.0

limits: between -0.5 per cent and -2.5 per cent
initial aiming: between -1.0 per cent and -1.5 qemt

Or, at the discretion of the manufacturer,
limits: between -1.0 per cent and -3.0 per cent
initial aiming: between -1.5 per cent and -2.0 qamt

The application for the vehicle type-approval shati this case, contain
information as to which of the two alternativesase used.

h>1.0
limits: between -1.0 per cent and -3.0 per cent
initial aiming: between -1.5 per cent and -2.0 qamt

The above limits and the initial aiming values atenmarized in the diagram
below.
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For category NG (off-road) vehicles where the headlamps excedaight of
1,200 mm, the limits for the vertical inclinatiof the cut-off shall be between:
-1.5 per cent and -3.5 per cent.

The initial aim shall be set between:-2 per ceult @5 per cent.
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6.2.6.2. Headlamp levelling device
6.2.6.2.1. In the case where a headlamp levellingice is necessary to satisfy the

requirements of paragraphs 6.2.6.1.1. and 6.2.6thdevice shall be automatic.

6.2.6.2.2. However, devices which are adjusted mi&nu either continuously or
non-continuously, shall be permitted, provided thaye a stop position at which
the lamps can be returned to the initial inclinateefined in paragraph 6.2.6.1.1.
by means of the usual adjusting screws or simikeaums.

These manually adjustable devices shall be opefatrin the driver's seat.
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6.2.6.2.3.

6.2.6.3.
6.2.6.3.1.

6.2.6.3.2.

6.2.6.4.

6.2.7.

Continually adjustable devices shall have refeeemarks indicating the loading
conditions that require adjustment of the dippedrbe

The number of positions on devices which are natinoously adjustable shall be
such as to ensure compliance with the range of egalprescribed in
paragraph 6.2.6.1.2. in all the loading conditidaBned in Annex 5.

For these devices also, the loading conditionsmfex 5 that require adjustment
of the dipped-beam shall be clearly marked near dbetrol of the device
(Annex 8).

In the event of a failure of devices cdégd in paragraphs 6.2.6.2.1. and
6.2.6.2.2., the dipped-beam shall not assume diqgosn which the dip is less
than it was at the time when the failure of theidewccurred.

Measuring procedure

After adjustment of the initial inclifat, the vertical inclination of the dipped-
beam, expressed in percent, shall be measuredtic sbnditions under all the
loading conditions defined in Annex 5.

The measurement of the variation of elippeam inclination as a function of load
shall be carried out in accordance with the testgdure set out in Annex 6.

Horizontal orientation

The horizontal orientation of one or both dippegin headlamps may be varied
to produce bend lighting, provided that if the wenbkeam or the kink of the elbow
of the cut-off is moved, the kink of the elbow b&tcut-off shall not intersect the
line of the trajectory of the centre of gravitytbie vehicle at distances from the
front of the vehicle which are larger than 100 tntee mounting height of the
respective dipped-beam headlamps.

Electrical connections

The control for changing over to the dipped-beamllgwitch off all main-beam
headlamps simultaneously.

The dipped beam may remain switched on at the siameeas the main beams.

In the case of dipped-beam headlamps accordingetulBtion No. 98, the gas-
discharge light sources shall remain switched ainduhe main-beam operation.

One additional light source or one or more LED nie(h), located inside the

dipped-beam headlamps or in a lamp (except the-beam headlamp) grouped
or reciprocally incorporated with the respectivppdid-beam headlamps, may be
activated to produce bend lighting, provided thathorizontal radius of curvature
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of the trajectory of the centre of gravity of thehicle is 500 m or less. This may
be demonstrated by the manufacturer by calculaiioby other means accepted
by the authority responsible for type approval.

Dipped-beam headlamps may be switched ON or OFéraatically. However, it
shall be always possible to switch these dippearbbaadlamps ON and OFF

manually.
6.2.8. _Tell-tale
6.2.8.1. Tell-tale optional.
6.2.8.2. A visual tell-tale whether flashing or m®mandatory:

(@) In the case where the whole beam or the kintk@felbow of the cut-off is
moved to produce bend lighting; or

(b) If one or more LED modules are used to prodbeeorincipal dipped-beam.
It shall be activated:

(@) Inthe event of a malfunction of the displacatref the kink of the elbow of
the cut-off; or

(b) In case of a failure of any one of the LED mieds) producing the principal
dipped-beam.

It shall remain activated while the failure is geat. It may be cancelled
temporarily, but shall be repeated whenever thécdewhich starts and stops the
engine, is switched on and off.

6.2.9. Other requirements

The requirements of paragraph 5.5.2. shall notyappdipped-beam headlamps.

Dipped-beam headlamps with a light source or LEBduate(s) producing the
principal dipped beam and having a total objectlueninous flux which
exceeds 2,000 lumen shall only be installed inwocton with the installation of
headlamp cleaning device(s) according to Reguldtion45. 10

With respect to vertical inclination the provissoof paragraph 6.2.6.2.2. above
shall not be applied for dipped-beam headlamps:

(@) With LED module(s) producing the principal dgapbeam; or

10/ Contracting Parties to the respective regulaticas still prohibit the use of mechanical
cleaning systems when headlamps with plastic lemsasked "PL", are installed.
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6.3.
6.3.1.

6.3.2.

6.3.3.

6.3.4.

6.3.4.1.

6.3.4.2.

(b) With a light source producing the principal pigol beam and having an
objective luminous flux which exceeds 2,000 lumen.

Only dipped-beam headlamps according to Regulatidos. 98 or 112 may be
used to produce bend lighting.

If bend lighting is produced by a horizontal mowerhof the whole beam or the
kink of the elbow of the cut-off, it shall be acted only if the vehicle is in
forward motion; this shall not apply if bend lighgi is produced for a right turn in
right hand traffic (left turn in left hand traffic)

FRONT FOG LAMRRegulation No. 19)
Presence

Optional on motor vehicles. Prohibited on trailers.
Number

Two.

Arrangement

No special requirement.

_Position

In width: that point on the apparent stefen the direction of the reference axis
which is farthest from the vehicle's median londitial plane shall not be more
than 400 mm from the extreme outer edge of theclehi

In height:

Minimum:  Not less than 250 mm above the ground.
Maximum: For M and N category vehicles: not more than 800 mm above the
ground.

For all other categories except@ (off-road) 11 vehicles: not
more than 1,200 mm above the ground.

For category ARG vehicles: the maximum height may be increased
to 1,500 mm.

11/ As defined in Annex7 to the Consolidated Resofuton the Construction of
Vehicles (R.E.3), (document TRANS/WP.29/78/Rev.16%th.2 as last amended by Amend.4).



6.3.4.3.

6.3.5.

6.3.6.

6.3.6.1.

6.3.6.1.1.

6.3.6.1.2.
6.3.6.1.2.1.
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No point on the apparent surface in the directdrihe reference axis must be
higher than the highest point on the apparent seria the direction of the
reference axis of the dipped-beam headlamp.

In length: at the front of the vehicle.isTinequirement shall be deemed to be
satisfied if the light emitted does not cause disimot to the driver either directly,
or indirectly through the devices for indirect wisi and/or other reflecting
surfaces of the vehicle.

Geometric visibility
Defined by angles and 3 as specified in paragraph 2.13.,

a = 5° upwards and downwards,
3 = 45° outwards and 10° inwards.

Since the photometric values required for front fagps do not cover the full
geometric field of vision, a minimum value of ong i0 the space remaining is
required for type-approval purposes. The presefgmuitions or other items of
equipment near the front fog lamp shall not giwe io secondary effects causing
discomfort to other road users./12

Orientation
Toward the front.
Vertical orientation.

In the case of class "B" front fog lantipes vertical inclination of the cut-off to be
set in the unladen vehicle state with one persotthén driver's seat shall be
-1.5 per cent or lower. 12

In the case of class "F3" front fog lamp

The initial downward inclination ofetltut-off to be set in the unladen vehicle
state with one person in the driver's seat shaigezified within an accuracy of
one decimal place by the manufacturer and indicated clearly legible and
indelible manner on each vehicle close to either ftont fog lamp or the
manufacturer's plate or in combination with the i¢gatdon referred to in
paragraph 6.2.6.1.1. by the symbol shown in Annda This Regulation. The
value of this indicated downward inclination sha#l defined in accordance with
paragraph 6.3.6.1.2.2.

12/ Vehicles types which do not comply with this pgeon may continue to be approved until
18 months after the entry into force of Supplenfetd the 03 Series of Amendments.
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6.3.6.1.2.2.

6.3.6.2.
6.3.6.2.1.

6.3.6.2.2.

6.3.6.2.3.

6.3.6.2.4.

6.3.6.2.5.

6.3.7.

Depending on the mounting height itrenéh) of the lower edge of the apparent
surface in the direction of the reference axishef front fog lamp, measured on
the unladen vehicles, the vertical inclinationtoé tut-off to be set in the unladen
vehicle state with one person in the driver's shatl have the following value(s):

h<0.8

Limits: between -1.0 per cent and -2.5 per cent
Initial aiming: between -1.5 per cent and -2.0 gnt
h>0.8

Limits: between -1.5 per cent and —3.0 per cent
Initial aiming: between -2.0 per cent and -2.5 gant

Front fog lamp leveling device.

In the case of a front fog lamp with (&@ht source(s) having a total
objective luminous flux, which exceeds 2,000 lumehe requirements of
paragraph 6.3.6.1.2.2. shall be automatically fsadisunder all the loading
conditions of Annex 5 of this Regulation.

Where a leveling device is fitted fofrant fog lamp, independent or grouped
with other front lighting and light signaling fumets, it shall be such that the
vertical inclination, under all the static loadimgnditions of Annex 5 of this
Regulation, shall remain between the limits préeatiin paragraph 6.3.6.1.2.2.

In the case where the front fog lampaiégory "F3" is part of the dipped beam
headlamp or is part of an AFS system, the requinésnef paragraph 6.2.6. shall
be applied during the use of the front fog bearmaast of the dipped beam.

In this case the leveling limits defined in paegyr 6.2.6. may be applied also
when this front fog lamp is used as such.

The leveling device may also be usealitomatically adapt the inclination of the
front fog beam in relation to the prevailing amliieonditions, provided that the
limits for the downward inclination specified in rpgraph 6.3.6.1.2.2. are not
exceeded.

In the case of a failure of the levelilayice, the front fog beam shall not assume
a position in which the cut off is less inclinedathit was at the time when the
failure of the device occurred.

Electrical connections

It shall be possible to switch the front fog lan(psl and OFF independently of
the main-beam headlamps, the dipped-beam headlampsy combination of
main- and dipped-beam headlamps, unless the fognkainps are used as part of



6.3.8.

6.3.9.

6.4.
6.4.1.

6.4.2.

6.4.2.1.

6.4.2.2.

6.4.3.

6.4.4.

6.4.4.1.

6.4.4.2.

6.4.4.3.
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another lighting function in an AFS; however, thdgtshing ON of the front fog
lamps function shall have the priority over thedtion for which the front fog
lamps are used as a part.

Tell-tale
Circuit-closed tell-tale mandatory. An independean-flashing warning light.

Other requirements

In the case where there is a positive indicatiorihe communication form in
item 10.9. of Annex 1 of Regulation No. 19 the afitent and the luminous
intensities of the class "F3" front fog beam may ch#omatically adapted in
relation to the prevailing ambient conditions. Awmgriations of the luminous
intensities or alignment shall be performed autérady and in such a way that
no discomfort, neither for the driver nor to othead users, is caused.

REVERSING LAMRRegulation No. 23)
Presence

Mandatory on motor vehicles and on trailers oégaties @, O; and Q. Optional
on trailers of category O

Number

One device mandatory and a second depigenal on motor vehicles of category
M, and on all other vehicles with a length not exasg®,000 mm.

Two devices mandatory and two devicesooption all vehicles with a length
exceeding 6,000 mm, except vehicles of category M

Arrangement

No special requirement.

_Position
In width: no special requirement.
In height: not less than 250 mm and notentban 1,200 mm above the
ground.
In length: at the rear of the vehicle.

However, if installed, the two optional devicesntiened in paragraph 6.4.2.2.
shall be fitted on the side or rear of the vehidle, conformity with the
requirements of paragraphs 6.4.5. and 6.4.6.
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6.4.5. Geometric visibility
Defined by angles andp, as specified in paragraph 2.13.:
o= 15° upwards and 5° downwards,
B= 45° to right and to left if there is only onevaee,

45° outwards and 30° inwards if there are two.

The reference axis of the two optional devicestioaed in paragraph 6.4.2.2., if
fitted on the side of the vehicle shall be oriemtasideward horizontally with an
inclination of 10°+ 5° in relation to the mediamtptudinal plane of the vehicle.

6.4.6. Orientation
Rearwards

In the case of the two optional devices mentiomegaragraph 6.4.2.2., if fitted
on the side of the vehicle, the above-mentionedirements of paragraph 6.4.5.
shall not be applied. However, the reference afighese devices shall be
orientated outwards not more than 15° horizontalyards the rear in relation to
the median longitudinal plane of the vehicle.

6.4.7. Electrical connections

6.4.7.1. They shall be such that the lamp can lighonly if the reverse gear is engaged
and if the device which controls the starting atoppging of the engine is in such
a position that operation of the engine is possiblghall not light up or remain lit
if either of the above conditions is not satisfied.

6.4.7.2. Moreover, the electrical connections @& ttvo optional devices mentioned in
paragraph 6.4.2.2. shall be such that these dee@esot illuminate unless the
lamps referred to in paragraph 5.11. are switchned o

The devices fitted on the side of the vehicle iy switched on for slow
manoeuvres in forward motion of the vehicle up fmaximum speed of 10 km/h,
provided that the following conditions are fulfiile

(@) The devices shall be activated and deactivatedually by a separate
switch;

(b) If so activated, they may remain illuminatedteaf reverse gear is
disengaged;

(c) They shall be automatically switched off if #tueward speed of the vehicle
exceeds 10 km/h, regardless of the position ofse@arate switch; in this
case they shall remain switched off until delibelatbeing switched on
again.
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6.4.9.

6.5.

6.5.1.

6.5.2.

6.5.3.
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Tell-tale
Tell-tale optional.

Other requirements

None.
DIRECTION-INDICATOR LAMP(Regulation No. 6)
_Presencgsee figure below)

Mandatory. Types of direction-indicator lamps fallo categories (1, 1a, 1b, 2a,
2b, 5 and 6) the assembly of which on one vehiolestitutes an arrangement
("A"and "B").

Arrangement "A" shall apply to all motor vehicles.
Arrangement "B" shall apply to trailers only.

Number

According to the arrangement.

Arrangementsee figure below)

A: Two front direction-indicator lamps of the folling categories:

1 or la or 1b,

If the distance between the edge of the apparefdcgiin the direction of the
reference axis of this lamp and that of the appaserface in the direction of the
reference axis of the dipped-beam headlamp ankiéofront fog lamp, if there is
one, is at least 40 mm;

la or 1b,

If the distance between the edge of the apparefdcgiin the direction of the
reference axis of this lamp and that of the apgaserface in the direction of the
reference axis of the dipped-beam headlamp anldéofront fog lamp, if there is
one, is greater than 20 mm and less than 40 mm;

1b,

If the distance between the edge of the apparefdcgiin the direction of the
reference axis of this lamp and that of the appagerface in the direction of the
reference axis of the dipped-beam headlamp ankiéofront fog lamp, if there is
one, is less than or equal to 20 mm,;

Two rear direction-indicator lamps (category 22by;
Two optional lamps (category 2a or 2b) on all vigsien categories M Ms, Ny, Ns.
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6.5.4.

6.5.4.1.

6.5.4.2.

Two side direction-indicator lamps of the categeri®& or 6 (minimum
requirements):

5
for all My vehicles;
for N1, M, and Msvehicles not exceeding 6 metres in length.

6
for all N and N vehicles;
for N;, Mzand M; vehicles exceeding 6 metres in length.

It is permitted to replace category 5 side direcimdicator lamps by category 6
side direction-indicator lamps in all instances.

Where lamps combining the functions of front dimeetindicator lamps
(categories 1, 1a, 1b) and side direction-indicédaanps (categories 5 or 6) are
fitted, two additional side direction- indicatommas (categories 5 or 6) may be
fitted to meet the visibility requirements of paragh 6.5.5.

B: Two rear direction-indicator lamps (categori@sa? 2b).
Two optional lamps (category 2a or 2b) on all viglsien categories £0O; and Q.

Where an AFS is fitted, the distance to be consieor the choice of the

category is the distance between the front direatidicator lamp and the closest
lighting unit in its closest position contributing or performing a passing beam
mode.

Position

In width: the edge of the apparent surfacthe direction of the reference axis
farthest from the median longitudinal plane of Weicle shall not be more than
400 mm from the extreme outer edge of the vehidiés condition shall not apply
to the optional rear lamps.

The distance between the inner edges of the twarept surfaces in the direction
of the reference axes shall not be less than 600 mm

This distance may be reduced to 400 mm wherevbeath width of the vehicle is
less than 1,300 mm.

In height: above the ground.



6.5.4.2.1.

6.5.4.2.2.

6.5.4.2.3.

6.5.4.2.4.

6.5.4.3.

6.5.5.
6.5.5.1.
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The height of the light-emitting surfaafethe side direction-indicator lamps of
categories 5 or 6 shall not be:

Less than: 350 mm for Mand N category of vehicles, and 500 mm for all
other categories of vehicles, both measured fioenldawest point;
and

More than: 1,500 mm, measured from the highesttpoin

The height of the direction-indicatomfzs of categories 1, 1a, 1b, 2a and 2b,
measured in accordance with paragraph 5.8., sbalba less than 350 mm or
more than 1,500 mm.

If the structure of the vehicle does petmit these upper limits, measured as
specified above, to be respected, and if the opliamps are not installed, they
may be increased to 2,300 mm for side directioneaidr lamps of categories 5
and 6, and to 2,100 mm for the direction-indicdémnps of categories 1, 1a, 1b,
2a and 2b.

If optional lamps are installed, theglkhe placed at a height compatible with the
applicable requirements of paragraph 6.5.4.1.syinemetry of the lamps, and at a
vertical distance as large as the shape of thevbmdtymakes it possible, but not
less than 600 mm above the mandatory lamps.

In length (see figure below)

The distance between the light-emitting surfacethef side direction-indicator
lamp (categories 5 and 6) and the transverse phdrien marks the forward
boundary of the vehicle's overall length, shall exteed 1,800 mm.

However, this distance shall not exceed 2,500 mm:
(@) For M and N category vehicles;

(b) For all other categories of vehicles if theusture of the vehicle makes it
impossible to comply with the minimum angles ofilviigty.

Geometric visibility

Horizontal angles, (see figure below)

Vertical angles: 15° above and below the horizoimtadirection-indicator lamps

of categories 1, 1a, 1b, 2a, 2b and 5. The veréingle below the horizontal may
be reduced to 5° if the lamps are less than 750amave the ground; 30° above
and 5° below the horizontal for direction-indicatamps of category 6. The
vertical angle above the horizontal may be reduo€sf if the optional lamps are
not less than 2,100 mm above the ground.
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Figure (see paragraph 6.5.

| Arrangement A *
Categories 5 or 6 | 30°
i

]  — — N
D D )
| — — "\ Categories 2a or 2b

]

For M; and N category vehicles, the value of 45° inward for divection-indicator
lamps of categories 1, 1a or 1b, whose lower edlgigecapparent surface is less then
750 mm above the ground, may be reduced to 20°rutide horizontal plane
containing the reference axis of this lamp.

Arrangement B

80°

(*) The value of 5° given for dead angle of visityilto the rear of the side-direction-indicator
is an upper limit. d 4.80 m( for M and N category vehicles d .50 m).
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6.5.5.2. Or, at the discretion of the manufactui@rM; and N category vehicled[J):
Front and rear direction-indicator lamps, as wels@e-marker lamps

Horizontal angles see figure below:

R ‘ [a— E—— -
45° y D
Categories 1, 1a or 1b c | 4
d \ Amber rearmost side -marker
Front side-marker Side direction-indicator

The value of 45° inward for the direction-indicatamps of categories 1, 1a or
1b, whose lower edge of the apparent surface & tlesn 750 mm above the
ground,may be reduced to 20° under the horizontal plamaoaing the reference
axis of this lamp.

Vertical angles: 15° above and below the horizorfthe vertical angle below the
horizontal may be reduced to 5° if the lamps ass flnan 750 mm above the
ground.

To be considered visible, the lamp must provideuanbstructed view of the
apparent surface of at least 12.5 square centimetsecept for side direction-
indicators of categories 5 and 6. The illuminatsgface area of any retro-
reflector that does not transmit light shall beleded.

6.5.6. Orientation
According to the specifications for installation ttye manufacturer, if any.

6.5.7. Electrical connections

Direction-indicator lamps shall switch on indepemitie of the other lamps. All
direction-indicator lamps on one side of a vehghall be switched on and off by
means of one control and shall flash in phase.

[I1 The value of 5° given for dead angle of visiilib the rear of the side-direction indicator
is an upper limit. d €.50 m.
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6.5.8.

6.5.9.

6.6.
6.6.1.

On M; and N vehicles less than 6 m in length, with an arrarg@ncomplying
with paragraph 6.5.5.2. above, the amber side-mé#akeps, when mounted, shall
also flash at the same frequency (in phase) wéhdtrection-indicator lamps.

Tell-tale

Operating  tell-tale  mandatory for  direction-indmat lamps  of
categories 1, 1a, 1b, 2a and 2b. It may be visualditory or both. If it is visual
it shall be a flashing light which, at least in #nent of the malfunction of any of
these direction-indicator lamps, is either extisged, or remains alight without
flashing, or shows a marked change of frequentyt id entirely auditory it shall
be clearly audible and shall show a marked charfigeequency, at least in the
event of the malfunction of any of these directindicator lamps.

It shall be activated by the signal produced adogrdo paragraph 6.4.2. of
Regulation No. 6 or another suitable way/ 12

If a motor vehicle is equipped to draw a traileérshall be fitted with a special
visual operational tell-tale for the direction-indtor lamps on the trailer unless
the tell-tale of the drawing vehicle allows theldegé of any one of the direction-
indicator lamps on the vehicle combination thusred to be detected.

For the optional pair of direction-indicator lamps trailers, operating tell-tale
shall not be mandatory.

Other requirements

The light shall be a flashing light flashing 90 & t8mes per minute.

Operation of the light-signal control shall be éolled within not more than one
second by the emission of light and within not mémen one and one-half
seconds by its first extinction. If a motor vehideequipped to draw a trailer, the
control of the direction-indicator lamps on thewiirsg vehicle shall also operate
the indicator lamps of the trailer. In the eventadlfure, other than short-circuit, of
one direction-indicator lamp, the others shall curg to flash, but the frequency
in this condition may be different from that preked.

HAZARD WARNING SIGNAL
Presence
Mandatory.

The signal shall be given by simultaneous operatibrthe direction-indicator
lamps in accordance with the requirements of pafag6.5. above.



6.6.2.

6.6.3.

6.6.4.

6.6.4.1.
6.6.4.2.

6.6.4.3.

6.6.5.

6.6.6.

6.6.7.

6.6.7.1.

6.6.7.2.
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6.6.8.
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Number

As specified in paragraph 6.5.2.
Arrangement
As specified in paragraph 6.5.3.
_Position
Width: As specified in paragraph 6.5.4.1.
Height: As specified in paragraph 6.5.4.2.
Length: As specified in paragraph 6.5.4.3.

Geometric visibility

As specified in paragraph 6.5.5.
Orientation
As specified in paragraph 6.5.6.

Electrical connections

The signal shall be operated by meanssaparate manual control enabling all
the direction-indicator lamps to flash in phase.

The hazard warning signal may be activatetbmatically in the event of a
vehicle being involved in a collision or after tbe-activation of the emergency
stop signal, as specified in paragraph 6.22. I si&ses, it may be turned "off"
manually.

On M; and N vehicles less than 6 m in length, with an arrarg@ntomplying
with paragraph 6.5.5.2. above, the amber side-mé#akeps, when mounted, shall
also flash at the same frequency (in phase) wétdttection-indicator lamps.

Tell-tale

Circuit-closed tell-tale mandatory. Flashing warmiight, which can operate in
conjunction with the tell-tale(s) specified in pairaph 6.5.8.

Other requirements

As specified in paragraph 6.5.9. If a power-drivesicle is equipped to draw a
trailer the hazard warning signal control shalloalse capable of bringing the
direction-indicator lamps on the trailer into actioThe hazard warning signal
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6.7.
6.7.1.

6.7.2.

6.7.2.1.

6.7.2.2.

6.7.3.

6.7.4.
6.7.4.1.

shall be able to function even if the device whstdrts or stops the engine is in a
position which makes it impossible to start theirag

STOP LAMRARegulation No.7)

Presence

Devices of S1 or S2 categories: mandatory onaadigories of vehicles.

Devices of S3 or S4 category: mandatory on Khd N categories of
vehicles, except for chassis-cabs and those N
category vehicles with open cargo space;
optional on other categories of vehicles.

Number

Two S1 or S2 category devices and one S3 or §cat device on all categories
of vehicles.

Except in the case where a category S34odevice is installed, two optional
category S1 or S2 devices may be installed on leshia categories M M3, Na,
N3, Oy, O, and Q.

Only, when the median longitudinal plaf¢he vehicle is not located on a fixed
body panel but separates one or two movable phatteosehicle (e.g. doors), and
lacks sufficient space to install a single devitgehe S3 or S4 category on the
median longitudinal plane above such movable paitiser:

Two devices of the S3 or S4 category type "D" iihaynstalled; or

One device of the S3 or S4 category may be iestaffset to the left or to the
right of the median longitudinal plane.

Arrangement

No special requirement.
_Position

In width:
For M; and N category vehicles:

For S1 or S2 categories devices that point oragiparent surface in the direction
of the reference axis which is farthest from thkiele's median longitudinal plane
shall not be more than 400 mm from the extremeradge of the vehicle;

For the distance in between the inner edges ofajgarent surfaces in the
direction of the reference axes there is no speelirement.
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6.7.4.2.2.

6.7.4.3.
6.7.4.4.

6.7.4.5.
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For all other categories of vehicles:

For S1 or S2 categories devices the distance tindem the inner edges of the
apparent surfaces in the direction of the referen@s shall be not less than 600
mm. This distance may be reduced to 400 mm if tlezadl width of the vehicle is
less than 1,300 mm.

For S3 or S4 category devices: the centre of eefsx shall be situated on the
median longitudinal plane of the vehicle. Howeverthe case where the two
devices of the S3 or S4 category are installedyradang to paragraph 6.7.2., they
shall be positioned as close as possible to theamddngitudinal plane, one on
each side of this plane.

In the case where one S3 or S4 category lamptdffsm the median longitudinal
plane is permitted according to paragraph 6.7.Ris toffset shall not

exceed 150 mm from the median longitudinal planéheéocentre of reference of
the lamp.

In height:
For S1 or S2 categories devices:

Above the ground, not less than 350 mm nor maae th500 mm (2,100 mm if
the shape of the bodywork makes it impossible &pkeithin 1,500 mm and if
the optional lamps are not installed).

If the optional lamps are installed, they shallpositioned at a height compatible
with the requirements of the width and the symmetfythe lamps, and at a
vertical distance as large as the shape of thevbmdlymakes it possible, but not
less than 600 mm above the mandatory lamps.

For S3 or S4 categories devices:

The horizontal plane tangential to the lower edfiehe apparent surface shall:
either not be more than 150 mm below the horizguitaie tangential to the lower
edge of the exposed surface of the glass or glafinige rear window, or not be
less than 850 mm above the ground.

However, the horizontal plane tangential to thedoedge of the apparent surface
of a S3 or S4 category device shall be above thedmial plane tangential to the
upper edge of the apparent surface of S1 or SPaads devices.

In length:
For S1 or S2 categories devices: at the redreof¢hicle.

For S3 or S4 categories devices: no special reauaint.
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6.7.5.

6.7.6.

6.7.7.

6.7.7.1.

6.7.7.2.

6.7.8.

6.7.9.

6.7.9.1.

6.7.9.2.

6.7.9.2.1.

Geometric visibility

Horizontal angle:
For S1 or S2 categories devices: 45° to the tadtta the right of the longitudinal
axis of the vehicle;

For S3 or S4 categories devices: 10° to the redtta the right of the longitudinal
axis of the vehicle.

Vertical angle:

For S1 or S2 categories devices:15° above anowbéhe horizontal. However,

the vertical angle below the horizontal may be oeduto 5°, if the height of the

lamp is less than 750 mm. The vertical angle alblogehorizontal may be

reduced to 5° in the case of optional lamps nes lthan 2,100 mm above the
ground,

For S3 or S4 categories devices: 10° above aheldW the horizontal
Orientation
Towards the rear of the vehicle.

Electrical connections

All stop lamps shall light up simultanelgushen the braking system provides the
relevant signal defined in Regulations Nos. 13 HBwH.

The stop lamps need not function if theiae which starts and/or stops the
engine, is in a position that makes it impossibletfie engine to operate.

Tell-tale

Tell-tale optional, where fitted, this tell-talehal be an operating tell-tale
consisting of a non-flashing warning light whichnees on in the event of the
malfunctioning of the stop lamps.

Other requirements

The S3 or S4 category device may not tipnecally incorporated with any other
lamp.

The S3 or S4 category device may be Iadtaltside or inside the vehicle.

In the case where it is installed insidevehicle:

The light emitted shall not cause discomfort te thiver through the devices for
indirect vision and/or other surfaces of the vahitle. rear window).
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6.8. REAR REGISTRATION PLATE LAMP (Regulation No) 4
6.8.1. Presence
Mandatory.
6.8.2. Number

Such that the device illuminates the site of #wgstration plate.

6.8.3. Arrangement

Such that the device illuminates the site of #ggstration plate.

6.8.4. _Position

6.8.4.1. In width: such that the device illuminaties site of the registration plate.
6.8.4.2. In height: such that the device illumisatee site of the registration plate.
6.8.4.3. In length: such that the device illumisatee site of the registration plate.
6.8.5. Geometric visibility

Such that the device illuminates the site of #ggstration plate.
6.8.6. Orientation
Such that the device illuminates the site of #ggstration plate.

6.8.7. Electrical connections

In accordance with paragraph 5.11.
6.8.8. Tell-tale

Tell-tale optional. If it exists, its function dhdoe carried out by the tell-tale
required for the front and rear position lamps.

6.8.9. Other requirements

When the rear registration plate lamp is combingtth the rear position lamp,
reciprocally incorporated in the stop lamp or ie tear fog lamp, the photometric
characteristics of the rear registration plate lamgy be modified during the
illumination of the stop lamp or the rear fog lamp.
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6.9. FRONT POSITION LAMP (Regulation No. 7)
6.9.1. Presence

Mandatory on all motor vehicles.
Mandatory on trailers over 1,600 mm wide.
Optional on trailers which are not more than 1,600 wide.

6.9.2. Number
Two.
6.9.3. Arrangement

No special requirement.
6.9.4. Position

6.9.4.1. In width: that point on the apparent stefan the direction of the reference axis
which is farthest from the vehicle's median longjihal plane shall not be more
than 400 mm from the extreme outer edge of theclehi

In the case of a trailer, that point on the appaseirface in the direction of the
reference axis which is farthest from the mediargitudinal plane shall not be
more than 150 mm from the extreme outer edge ofehécle.

The distance between the inner edges of the twarappsurfaces in the direction
of the reference axes shall:

For M; and N category vehicles: No special requirement;

For all other categories of vehicles: Not less th8A8 mm. This distance may be
reduced to 400 mm where the overall width of thieicle is less than 1,300 mm.

6.9.4.2. In height: above the ground, not less tB&@ mm nor more than 1,500 mm
(2,100 mm for @ and Q categories of vehicles, or if for any other categmp of
vehicles the shape of the bodywork makes it impbssio keep within

1,500 mm).
6.9.4.3. In length: no individual specification.
6.9.4.4. Where the front position lamp and anolherp are reciprocally incorporated, the

apparent surface in the direction of the refereande of the other lamp shall be
used to verify compliance with the positioning regments (paragraphs 6.9.4.1.
t0 6.9.4.3.).



6.9.5.

6.9.5.1.

6.9.5.2.

6.9.6.

6.9.7.
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Geometric visibility

Horizontal angle for the two position lanp
45° inwards and 80° outwards.

For M; and N category vehicles where the lower edge of the mgmpaurface of

the lamps is less then 750 mm above the groundvahe of 45° inward may be
reduced to 20° under the horizontal plane contgirtive reference axis of this
lamp.

In the case of trailers, the angle inwards mayedeiced to 5°.

Vertical angle: 15° above and below the horizonthle vertical angle below the
horizontal may be reduced to 5° in the case of &taps than 750 mm above the
ground.

For M and N category vehicles, as an alternative to paragaph.1., at the
discretion of the manufacturer or his duly accestlitepresentative, and only if a
front side-marker lamp is installed on the vehicle.

Horizontal angle: 45° outwards to 45° inwards.

Where the lower edge of the apparent surface ofaimps is less then 750 mm
above the ground, the value of 45° inward may luced to 20° under the
horizontal plane containing the reference axih lamp.

Vertical angle: 15° above and below the horizontdle vertical angle below the
horizontal may be reduced to 5° if the lamps ase than 750 mm above the ground.

To be considered visible, the lamp shall provideuaobstructed view of the
apparent surface of at least 12.5 square centimeTrie illuminating surface area
of any retro-reflector that does not transmit lighall be excluded.

Orientation
Forwards.

Electrical connections

In accordance with paragraph 5.11.

However, if a front position lamp is reciprocallycorporated with a direction-
indicator the electrical connection of the fronspion lamp on the relevant side
of the vehicle or the reciprocally incorporatedtpair it may be such that it is
switched off during the entire period (both ON #@EF cycle) of activation of the
direction-indicator lamp.
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6.9.8.

6.9.9.

6.9.9.1.

6.9.9.2.

6.10.
6.10.1.

6.10.2.

6.10.2.1.

6.10.3.

6.10.4.

6.10.4.1.

Tell-tale

Circuit-closed tell-tale mandatory. This tell-tadball be non-flashing and shall
not be required if the instrument panel lightingncanly be turned on
simultaneously with the front position lamps.

Other requirements

If one or more infrared radiation generator(s) asef installed inside the front
position lamp, it (they) is (are) allowed to beieated only when the headlamp on
the same side of the vehicle is switched on and/é¢écle is in forward motion.
In the event that the front position lamp or thadiamp on the same side fails,
the infrared radiation generator(s) shall be autarally switched off.

In case an AFS providing a bending modesislled, the front position lamp may
be swivelled together with a lighting unit to whiiths reciprocally incorporated.

REAR POSITION LAMRRegulation No. 7)
Presence

Devices of R or R1 or R2 categories: Mandatory
_Number

Two.

Except the case where end-outline malkeips are installed, two optional
position lamps may be installed on all vehiclesategories M M3, N2, N3, O,
05, and Q.

Arrangement
No special requirement.
Position

In width: that point on the apparent acefin the direction of the reference axis
which is farthest from the vehicle's median longjihal plane shall not be more
than 400 mm from the extreme outer edge of theclehT his condition shall not
apply to the optional rear lamps.

The distance between the inner edges of the twarappsurfaces in the direction
of the reference axes shall:

For M; and N category vehicles: have no special requirement;



6.10.4.2.

6.10.4.3.

6.10.5.

6.10.5.1.

6.10.5.2.

6.10.6.

6.10.7.
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For all other categories of vehicles: be not xsg 600 mm. This distance may
be reduced to 400 mm where the overall width of Wedicle is less than
1,300 mm.

In height: above the ground, not lesy tBB0 mm nor more than 1,500 mm
(2,200 mm if the shape of the bodywork makes itaegible to keep within
1,500 mm and if the optional lamps are not instlléf the optional lamps are
installed, they shall be placed at a height corbpatiwith the applicable
requirements of paragraph 6.10.4.1., the symmédttgelamps, and at a vertical
distance as large as the shape of the bodywork sniagessible, but not less than
600 mm above the mandatory lamps.

In length: The rear of the vehicle.

Geometric visibility

Horizontal angle: 45° inwards and 80wauitls.

Vertical angle: 15° above and below the horizonthle vertical angle below the

horizontal may be reduced to 5° in the case of fataps than 750 mm above the
ground. The vertical angle above the horizontal i@yeduced to 5° in the case
of optional lamps not less than 2,100 mm aboveythand.

For M and N category vehicles, as an alternative to paragéapi5.1., at the
discretion of the manufacturer or his duly accesdlitepresentative, and only if a
rear side-marker lamp is installed on the vehicle.

Horizontal angle: 45° outwards to 45° inwards.

Vertical angle: 15° above and below the horizonthle vertical angle below the
horizontal may be reduced to 5° if the lamps ass ldhan 750 mm above the
ground.

To be considered visible, the lamp shall provideuaobstructed view of the
apparent surface of at least 12.5 square centiméfree illuminating surface area
of any retro-reflector that does not transmit lighall be excluded.

Orientation
Rearwards.

Electrical connections

In accordance with paragraph 5.11.

However, if a rear position lamp is reciprocalhcoerporated with a direction-
indicator, the electrical connection of the reasifion lamp on the relevant side of
the vehicle or the reciprocally incorporated pafrtitomay be such that it is
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6.10.8.

6.10.9.

6.11.

6.11.1.

6.11.2.

6.11.3.

6.11.4.
6.11.4.1.

6.11.4.2.

6.11.4.3.

6.11.5.

6.11.6.

switched OFF during the entire period (both ON &@#¥F cycle) of activation of
the direction-indicator lamp.

Tell-tale

Circuit-closed tell-tale mandatory. It shall be doned with that of the front
position lamps.

Other requirements

None.
REAR FOG LAMRRegulation No. 38)

Presence

Devices of F or F1 or F2 categories: Mandatory.

Number

One or two.

Arrangement
No special requirement.
Position

In width: if there is only one rear f@g¥p, it shall be on the opposite side of the
median longitudinal plane of the vehicle to theediion of traffic prescribed in
the country of registration, the centre of refeeemsay also be situated on the
median longitudinal plane of the vehicle.

In height: not less than 250 mm nor nbaa 1,000 mm above the ground. For
category NG (off-road) vehicles, the maximum height may berdéased to
1,200 mm.

In length: at the rear of the vehicle.

Geometric visibility

Defined by angles and 3 as specified in paragraph 2.13.:

a = 5° upwards and 5° downwards;
3 = 25° to right and to left.

Orientation

Rearwards.



6.11.7.

6.11.7.1.

6.11.7.2.

6.11.7.3.

6.11.7.3.1.

6.11.7.3.2.

6.11.7.4.

6.11.7.5.

6.11.8.

6.11.9.

6.12.

6.12.1.
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Electrical connections

These shall be such that:

The rear fog-lamp(s) cannot be switchredrdess the main beams, dipped beams
or front fog-lamps are lit;

The rear fog-lamp(s) can be switchednofépendently of any other lamp;
Either of the following applies:

The rear fog lamp(s) may continue tera until the position lamps are
switched off, and the rear fog lamp(s) shall themain off until deliberately
switched on again;

A warning, at least audible, addition&d the mandatory tell-tale
(paragraph 6.11.8.) shall be given if the igniti®switched off or the ignition key
is withdrawn and the driver's door is opened, wetlthe lamps in
(paragraph 6.11.7.1.) are on or off, whilst ther feg lamp switch is in the "on"
position.

Except as provided in paragraphs 6.11.6.11.7.3. and 6.11.7.5., the operation
of the rear fog lamp(s) shall not be affected bytaving on or off any other
lamps.

The rear fog lamp(s) of a drawing motehigle may be automatically switched
off while a trailer is connected and the rear fagp(s) of the trailer is (are)
activated.

Tell-tale

Circuit-closed tell-tale mandatory. An independeon-flashing warning light.

Other requirements

In all cases, the distance between the rear fog-land each stop-lamp shall be
greater than 100 mm.

PARKING LAMP(Regulation No. 77 or 7)

Presence

On motor vehicles not exceeding 6 m in length aodexceeding 2 m in width,
optional.

On all other vehicles, prohibited.
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6.12.2. _Number

According to the arrangement.
6.12.3. Arrangement

Either two lamps at the front and two lamps atrte, or one lamp on each side.
6.12.4. _Position

6.12.4.1. In width: that point on the apparent acefin the direction of the reference axis
which is farthest from the vehicle's median londital plane shall not be more
than 400 mm from the extreme outer edge of theclehi

Furthermore, if there are two lamps, they shalbbehe sides of the vehicle.
6.12.4.2. In height:
For M; and N category vehicles: no special requirement;

For all other categories of vehicles: above theugdy not less than 350 mm nor
more than 1,500 mm (2,100 mm if the shape of tlydvork makes it impossible
to keep within 1,500 mm).

6.12.4.3. In length: no special requirement.

6.12.5. Geometric visibility

Horizontal angle: 45° outwards, forwards and reatsa
Vertical angle: 15° above and below the horizontéle vertical angle below the
horizontal may be reduced to 5°, however, if thgglteof the lamp is less than
750 mm.

6.12.6. Orientation

Such that the lamps meet the requirements forilitgiborwards and rearwards.

6.12.7. Electrical connections

The connection shall allow the parking lamp(s) loe $ame side of the vehicle to
be lit independently of any other lamps.

The parking lamp(s) and, if applicable, the fromd aear position lamps according
to paragraph 6.12.9. below, shall be able to opexe¢n if the device which starts
the engine is in a position which makes it impdssfbr the engine to operate. A
device which automatically deactivates these lamapsa function of time is
prohibited.



6.12.8.

6.12.9.

6.13.
6.13.1.

6.13.2.

6.13.3.

6.13.4

6.13.4.1

6.13.4.2.
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Tell-tale

Circuit-closed tell-tale optional. If there is oneshall not be possible to confuse
it with the tell-tale for the front and rear positilamps.

Other requirements

The functioning of this lamp may also be perforngdsimultaneously switching

on the front and rear position lamps on the sambe sf the vehicle. In this case,
lamps that meet the requirements of front or remmitipn lamps are deemed to
meet the requirements of parking lamps.

END-OUTLINE MARKER LAMP (Regulation No. 7)
Presence
Devices of R or R1 or R2 categories:

Mandatory on vehicles exceeding 2.10 m in widthti@ml on vehicles between
1.80 and 2.10 m in width. On chassis-cabs the eadroutline marker lamps are
optional.

Number
Two visible from the front and two visible from thear.

Optional: additional lamps may be fitted as follows
(@) Two visible from the front;
(b) Two visible from the rear.

Arrangement

No special requirement.
_Position

In width:

Front and rear: as close as possible to the extoarer edge of the vehicle. This
condition is deemed to have been met when the poirthe apparent surface in
the direction of the reference axis which is fasthom the vehicle's median
longitudinal plane is not more than 400 mm from éxéreme outer edge of the
vehicle.

In height:

Front: Motor vehicles - the horizontal plane tarigdrio the upper edge of the
apparent surface in the direction of the referesnds of the device shall not be
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6.13.4.3.

6.13.5.

6.13.6.

6.13.7.

6.13.8.

6.13.9.

lower than the horizontal plane tangential to tipper edge of the transparent
zone of the wind-screen.

Trailers and semi-trailers - at the maximum heigltmpatible with the
requirements relating to the width, design and af@mal requirements of the
vehicle and to the symmetry of the lamps.

Rear: At the maximum height compatible with thguieements relating to the
width, design and operational requirements of tgicle and to the symmetry of
the lamps.

Both optional and mandatory (as applicable) latopse fitted as far separated in
height as practicable and compatible with desigevatonal requirements of the
vehicle and symmetry of the lamps.

In length, no special requirement.

The additional lamps visible from the front, agdfied in paragraph 6.13.4.2., as
close as practicable to the rear. However, theandi®t between the additional
lamps and the rear of the vehicle shall not ex&&fdmm.

Geometric visibility

Horizontal angle:  80° outwards.
Vertical angle: 5° above and 20° below the hmntal.

Orientation
Such that the lamps meet the requirements fabilitgiforwards and rearwards.

Electrical connections

In accordance with paragraph 5.11.
_Tell-tale

Tell-tale optional. If it exists, its function dhde carried out by the tell-tale
required for the front and rear position lamps.

Other requirements

Provided that all other requirements are met,ntadatory or optional lamps,
visible from the front and the mandatory or optiolaanps visible from the rear
on the same side of the vehicle may be combinedané device.

Two of the lamps visible from the rear may be gex; combined or reciprocally
incorporated in accordance with paragraph 5.7.



6.14.
6.14.1.

6.14.2.

6.14.3

6.14.4.

6.14.4.1.

6.14.4.2.

6.14.4.3.
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The position of an end-outline marker lamp in tielato corresponding position

lamp shall be such that the distance between tbgegiions on a transverse
vertical plane of the points nearest to one anatinethe apparent surfaces in the
direction of the respective reference axes of W lamps considered is not less
than 200 mm.

REAR RETRO-REFLECTOR, NON-TRIANGULARRegulation No. 3)
Presence
Mandatory on motor vehicles.

Provided that they are grouped together with thieerotrear light-signalling
devices, optional on trailers.

Number

Two, the performances of which shall conform to tequirements concerning
Class IA or IB retro-reflectors in Regulation Na. Bdditional retro-reflecting
devices and materials (including two retro-reflestonot complying with
paragraph 6.14.4. below), are permitted providedy tldo not impair the
effectiveness of the mandatory lighting and liglgialling devices.

Arrangement
No special requirement.
Position

In width: that point on the illuminatisgrface which is farthest from the vehicle's
median longitudinal plane shall not be more thad #tn from the extreme outer
edge of the vehicle.

The distance between the inner edges of the twarappsurfaces in the direction
of the reference axes shall:

For M; and N category vehicles: have no special requirement;

For all other categories of vehicles: be not lésst600 mm. This distance may
be reduced to 400 mm where the overall width of Wedicle is less than
1,300 mm.

In height: above the ground, not lesmtB50 mm nor more than 900 mm
(2,500 mm if the shape of the bodywork makes it degible to keep within
900 mm).

In length: at the rear of the vehicle.
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6.14.5.

6.14.6.

6.14.7.

6.15.
6.15.1

6.15.2.

6.15.3.

6.15.4.

6.15.4.1.

6.15.4.2.

Geometric visibility

Horizontal angle: 30° inwards and outwards.

Vertical angle: 10° above and below horizontal. Megtical angle below the
horizontal may be reduced to 5° in the case oftr@-reflector less than 750 mm
above the ground.

Orientation
Rearwards.

Other requirements

The illuminating surface of the retro-reflector nfagve parts in common with the
apparent surface of any other lamp situated atetiie

REAR RETRO-REFLECTOR, TRIANGULARRegulation No. 3)
Presence

Mandatory on trailers.

Prohibited on motor vehicles.

_Number

Two, the performances of which shall conform to tequirements concerning
Class IlIA or Class llIB retro-reflectors in Regtitm No. 3. Additional

retro-reflecting devices and materials (includingot retro-reflectors not
complying with paragraph 6.15.4. below), are peteditprovided they do not
impair the effectiveness of the mandatory lightamgl light-signalling devices.

Arrangement

The apex of the triangle shall be directed upwards.
_Position

In width: that point on the illuminatisgrface which is farthest from the vehicle's
median longitudinal plane shall not be more tha® #fn from the extreme outer
edge of the vehicle.

The inner edges of the retro-reflectors shall rotdss than 600 mm apart. This
distance may be reduced to 400 mm if the overalttwof the vehicle is less than
1,300 mm.

In height: above the ground, not lesntB50 mm nor more than 900 mm
(1,500 mm if the shape of the bodywork makes it asgible to keep within
900 mm).



6.15.4.3.

6.15.5.

6.15.6.

6.15.7.

6.16.

6.16.1.

6.16.2.

6.16.3.

6.16.4.

6.16.4.1.
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In length: at the rear of the vehicle.

Geometric visibility

Horizontal angle: 30° inwards and outwards.

Vertical angle: 15° above and below the horizonthle vertical angle below the
horizontal may be reduced to 5° in the case oftrareflector less than 750 mm
above the ground.

Orientation
Rearwards.

Other requirements

The illuminating surface of the retro-reflectoryrteave parts in common with the
apparent surface of any other lamp situated atethe

FRONT RETRO-REFLECTOR, NON-TRIANGULAfRegulation No. 3)
Presence

Mandatory on trailers.

Mandatory on motor vehicles having all forward fagilamps with reflectors
concealable.

Optional on other motor vehicles.

Number

Two, the performances of which shall conform to tequirements concerning
Class IA or IB retro-reflectors in Regulation Na. Additional retro-reflecting

devices and materials (including two retro-reflestonot complying with

paragraph 6.16.4. below), are permitted providedytido not impair the
effectiveness of the mandatory lighting and liglgialling devices.

Arrangement
No special requirement.
Position

In width: that point on the illuminatisgrface which is farthest from the vehicle's
median longitudinal plane shall not be more tha@ @d®n from the extreme outer
edge of the vehicle.



E/ECE/324

E/ECE/TRANS/505

} Rev.1/Add.47/Rev.6

Regulation No. 48

page 68

6.16.4.2.

6.16.4.3.
6.16.5.

6.16.6.

6.16.7.

In the case of a trailer, the point of the illunting surface which is farthest from
the vehicle's median longitudinal plane shall refférther than 150 mm from the
extreme outer edge of the vehicle.

The distance between the inner edges of the twarappsurfaces in the direction
of the reference axes shall:

For M; and N category vehicles: have no special requirement;

For all other categories of vehicles: be not lésst600 mm. This distance may
be reduced to 400 mm where the overall width of Wedicle is less than
1,300 mm.

In height: above the ground, not less tR&0 mm nor more than 900 mm
(2,500 mm if the shape of the bodywork makes it asgible to keep within
900 mm).

In length: at the front of the vehicle.

Geometric visibility

Horizontal angle, 30° inwards and outwards. In tase of trailers, the angle
inwards may be reduced to 10°. If because of tmstcaction of the trailers this
angle cannot be met by the mandatory retro-reftectdhen additional

(supplementary) retro-reflectors shall be fittedithaut the width limitation

(paragraph 6.16.4.1.), which shall, in conjunctionth the mandatory
retro-reflectors, give the necessary visibility ng

Vertical angle: 10° above and below the horizontéle vertical angle below the
horizontal may be reduced to 5° in the case oftr@-reflector less than 750 mm
above the ground.

Orientation
Towards the front.

Other requirements

The illuminating surface of the retro-reflectoryrteave parts in common with the
apparent surface of any other lamp situated &fir¢ime.



6.17.

6.17.1.

6.17.2.

6.17.3.

6.17.4.

6.17.4.1.

6.17.4.2.

6.17.4.3.
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SIDE RETRO-REFLECTOR, NON-TRIANGULARRegulation No. 3)
Presence

Mandatory:  On all motor vehicles the length of ethexceeds 6 m.
On all trailers.

Optional: On motor vehicles the length of whiclegdmot exceed 6 m.
Number

Such that the requirements for longitudinal positig are complied with. The
performances of these devices shall conform to régriirements concerning
Class IA or IB retro-reflectors in Regulation No. Additional retro-reflecting
devices and materials (including two retro-reflestonot complying with
paragraph 6.17.4. below), are permitted providedytido not impair the
effectiveness of the mandatory lighting and liglalling devices.

Arrangement

No special requirement.
Position
In width: no special requirement.

In height: above the ground, not lesstB80 mm nor more than 900 mm
(2,500 mm if the shape of the bodywork makes it asgible to keep within
900 mm).

In length: at least one side retro-rédleshall be fitted to the middle third of the
vehicle, the foremost side retro-reflector beingfmather than 3 m from the front;

The distance between two adjacent side retroatefle shall not exceed 3 m. This
does not, however, apply to,NMnd N category vehicles.

If the structure, design or the operational usthefvehicle makes it impossible to
comply with such a requirement, this distance mayirtreased to 4 m. The
distance between the rearmost side retro-reflestdrthe rear of the vehicle shall
not exceed 1 m. However, for motor vehicles tmgtle of which does not exceed
6 m, it is sufficient to have one side retro-refitecfitted within the first third
and/or one within the last third of the vehicledén



E/ECE/324

E/ECE/TRANS/505

} Rev.1/Add.47/Rev.6

Regulation No. 48

page 70

6.17.5.

6.17.6.

6.17.7.

6.18.
6.18.1.

6.18.2.

6.18.3.

6.18.4.

6.18.4.1.

Geometric visibility

Horizontal angle: 45° to the front and to the rear

Vertical angle: 10° above and below the horizoritéle vertical angle below
the horizontal may be reduced to 5° in the casa oétro-reflector less than
750 mm above the ground.

Orientation

Towards the side.

Other requirements

The illuminating surface of the side retro-reftectnay have parts in common
with the apparent surface of any other side lamp.

SIDE-MARKER LAMPS (Regulation No. 91)
Presence

Mandatory: On all vehicles the length of which esds 6 m, except for
chassis-cabs.

The SM1 type of side-marker lamp shall be used lbragegories of vehicles;
however the SM2 type of side-marker lamps may fzel ws the M category of
vehicles.

In addition, on M and N category vehicles less than 6 m in length, sidekera
lamps shall be used, if they supplement the redugedmetric visibility
requirements of front position lamps conformingp@ragraph 6.9.5.2. and rear
position lamps conforming to paragraph 6.10.5.2.

Optional: On all other vehicles.
The SM1 or SM2 types of side-marker lamps maydeziu

Minimum number per side

Such that the rules for longitudinal positionimg aomplied with.
Arrangement

No individual specifications.

_Position

In width: no individual specifications.



6.18.4.2.

6.18.4.3.

6.18.5.

6.18.6.

6.18.7.

6.18.8.
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In height: Above the ground, not lesst280 mm nor more than 1,500 mm
(2,200 mm if the shape of the bodywork makes it asgible to keep within
1,500 mm).

In length: at least one side-marker lamgll be fitted to the middle third of the
vehicle, the foremost side-marker lamp being nahtr than 3 m from the front.
The distance between two adjacent side-marker lagk not exceed 3 m. If the
structure, design or the operational use of theicleimakes it impossible to
comply with such a requirement, this distance maynreased to 4 m.

The distance between the rearmost side-marker Emdpthe rear of the vehicle
shall not exceed 1 m.

However, for vehicles the length of which does exteed 6 m and for chassis-
cabs, it is sufficient to have one side-marker lafitged within the first third
and/or within the last third of the vehicle length.

Geometric visibility

Horizontal angle: 45° to the front and to the réamvever, for vehicles on which the
installation of the side-marker lamps is optiothés /alue can be reduced to 30°.

If the vehicle is equipped with side-marker lamiged to supplement the reduced
geometric visibility of front and rear directionditator lamps conforming to
paragraph 6.5.5.2. and/or position lamps conformingaragraphs 6.9.5.2. and
6.10.5.2., the angles are 45° towards the frontraadends of the vehicle and 30°
towards the centre of the vehicle (see the fignqearagraph 6.5.5.2. above).

Vertical angle: 10° above and below the horizontéle vertical angle below the
horizontal may be reduced to 5° in the case ofde-marker lamp less than
750 mm above the ground.

Orientation
Towards the side.

Electrical connections

On M; and N category vehicles less than 6 m in length amlubr-siarker lamps
may be wired to flash, provided that this flashiegin phase and at the same
frequency with the direction-indicator lamps at Hzene side of the vehicle.

For all other categories of vehicles: no individsgecification.

Tell-tale

Tell-tale optional. If it exists its function shdle carried out by the tell-tale
required for the front and rear position lamps.
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6.18.9. Other requirements

When the rearmost side-marker lamp is combineth Wit rear position lamp
reciprocally incorporated with the rear fog-lamp stop lamp, the photometric
characteristics of the side-marker lamp may be frestduring the illumination

of the rear fog lamp or stop lamp.

Rear side-marker lamps shall be amber if theyhflagth the rear direction-
indicator lamp.

6.19. DAYTIME RUNNING LAMP (Regulation No. 873/
6.19.1. Presence

Mandatory on motor vehicles. Prohibited on trailer

6.19.2. Number
Two.
6.19.3. Arrangement

No special requirement.
6.19.4. Position

6.19.4.1. In width: the distance between the imedges of the apparent surfaces in the
direction of the reference axes shall not be leas 600 mm.

This distance may be reduced to 400 mm wherevaeb width of the vehicle is
less than 1,300 mm.
6.19.4.2. In height: above the ground not less g#&#hmm nor more than 1,500 mm.

6.19.4.3. In length: at the front of the vehicléhisT requirement shall be deemed to be
satisfied if the light emitted does not cause disiaut to the driver either directly,
or indirectly through the devices for indirect wsi and/or other reflecting
surfaces of the vehicle.

6.19.5. Geometric visibility

Horizontal: outwards 20° and inwards 20°.
Vertical: upwards 10° and downwards 10°.

13/ The Contracting Parties not applying Regulation 8lbmay prohibit the presence@RL
(as specified in paragraph 5.28r) the basis of national regulations.
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Orientation
Towards the front.

Electrical connections

The daytime running lamps shall be swiic®N automatically when the device
which starts and/or stops the engine is in a mrsivhich makes it possible for
the engine to operate. However, daytime runningplamay remain OFF while
the automatic transmission control is in the parkneutral position, while the
parking brake is applied or after the propulsiostem is activated but the vehicle
was not set in motion for the first time.

The daytime running lamps shall switch OFF autooadiii when the front fog
lamps or headlamps are switched ON, except wheratker are used to give
intermittent luminous warnings at short intervdl.

Furthermore, the lamps referred to in paragraff.5are not switched ON when
the daytime running lamps are switched ON.

If the distance between the front dimeeindicator lamp and the daytime running
lamp is equal or less than 40 mm, the electricalineations of the daytime
running lamp on the relevant side of the vehicle tma such that either:

(@ Itis switched OFF; or

(b) Its luminous intensity is reduced during théirerperiod (both ON and OFF
cycle) of activation of a front direction-indicatiamp.

If a direction-indicator lamp is recipatlg incorporated with a daytime running
lamp, the electrical connections of the daytimenmg lamp on the relevant side
of the vehicle shall be such that the daytime mghamp is switched OFF during
the entire period (both ON and OFF cycle) of at¢ioraof the direction-indicator
lamp.

Tell-tale
Closed-circuit tell-tale optional.

Other prescriptions

No prescription.

14/ Vehicle types which do not comply with this preien may continue to be approved until
18 months after the entry into force of Supplenfetd the 03 Series of Amendments.
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6.20.

6.20.1.

6.20.2.

6.20.3.

6.20.4.
6.20.4.1.

6.20.4.2.
6.20.4.3.

6.20.5.

6.20.6.

6.20.7.

6.20.7.1.

CORNERING LAMRRegulation No. 119)
Presence

Optional on motor vehicles.
_Number

Two.

Arrangement

No special requirement.
_Position

In width: that point on the apparent acefin the direction of the reference axis
which is farthest from the vehicle's median londjtal plane shall not be more
than 400 mm from the extreme outer edge of theclehi

In length: not further than 1,000 mm fritv@ front.

In height: minimum: Not less than 250 afmve the ground;
maximum: Not more than 900 mm above the ground.

However, no point on the apparent surface in fhection of the reference axis
shall be higher than the highest point on the appasurface in the direction of
the reference axis of the dipped-beam headlamp.

Geometric visibility

Defined by anglea andf as specified in paragraph 2.13.:

o = 10° upwards and downwards,
3 = 30° to 60° outwards.

Orientation
Such that the lamps meet the requirements for gaanvisibility.

Electrical connections

The cornering lamps shall be so connected that¢heyot be activated unless the
main-beam headlamps or the dipped-beam headlanepsvwatched ON at the
same time.

The cornering lamp on one side of theickehmay only be switched ON
automatically when the direction-indicators on #a@ne side of the vehicle are
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switched ON and/or when the steering angle is obarigom the straight-ahead
position towards the same side of the vehicle.

The cornering lamp shall be switched OFF automi#ticghen the direction-
indicator is switched OFF and/or the steering amgle returned in the straight-
ahead position.

When the reversing lamp is switched Odth lzornering lamps may be switched
on simultaneously, independently from the steewgeel or direction-indicator
position. In this case, the cornering lamps shall dwitched OFF when the
reversing lamp is switched OFF.

_Tell-tale
None.

Other requirements

The cornering lamps shall not be activated at Velspeeds above 40 km/h.
CONSPICUITY MARKINGS (Regulation No. 104)
_Presence

Prohibited: on vehicles of categorigsaiid Q.

Mandatory:

To the rear:

Full contour marking on vehicles exceeding 2,100 m width of the following
categories:

@) N, with a maximum mass exceeding 7.5 tonnes an@vith the exception
of chassis-cabs, incomplete vehicles and tractorsdmi-trailers);

(b) O; and Q.
To the side:

Partial contour marking on vehicleseeding 6,000 mm in length of the
following categories:

@) N with a maximum mass exceeding 7.5 tonnes an@vith the exception
of chassis-cabs, incomplete vehicles and tractorsdmi-trailers);

(b) O; and Q.
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6.21.1.2.3.

6.21.1.3.
6.21.1.3.1.

6.21.1.3.2.

6.21.2.

6.21.3.

6.21.4.
6.21.4.1.
6.21.4.1.1.

6.21.4.1.2.

6.21.4.1.3.

However, where the shape, structurgigdeor operational requirements make it
impossible to install the mandatory contour markiagline marking may be
installed.

Optional:

On all other categories of vehicles,atberwise specified in paragraphs 6.21.1.1.
and 6.21.1.2. above, including the cab of tractotsufor semi-trailers and the cab
of chassis-cabs

Partial or full contour marking may heplied instead of mandatory line
markings, and full contour marking may be appliestéad of mandatory partial
contour marking.

Number
According to the presence.

Arrangement

The conspicuity markings shall be as close astipedde to horizontal and
vertical, compatible with the shape, structurejgteand operational requirements
of the vehicle.

Position
Width
The conspicuity marking shall be aselas practicable to the edge of the vehicle.

The cumulative horizontal length of tbenspicuity marking elements, as
mounted on the vehicle, shall equate to at leagte8@ent of the overall width of
the vehicle, excluding any horizontal overlap afiiidual elements.

However, if the manufacturer can préwethe satisfaction of the authority
responsible for type approval that it is imposstiolechieve the value referred to
in paragraph 6.21.4.1.2. above, the cumulative tkengnay be reduced to
60 per cent or, if this is not possible in casegpecially difficult vehicle designs
or applications, to at lead0 per cent and shall be indicated in the commtioica
document and test report./15

15 This provision does apply until 5 years after thificial date of entry into force of
the 03 series of amendments to this Regulation.
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Length

The conspicuity marking shall be aselas practicable to the ends of the vehicle
and reach to within 600 mm of each end of the Jehjor cab in the case of
tractor units for semi-trailers).

For motor vehicles, each end of theicke, or in the case of tractors for semi-
trailers the each end of the cab;

For trailers, each end of the vel{ekeluding the drawbar).

The cumulative horizontal length of tbenspicuity marking elements, as
mounted on the vehicle, excluding any horizontartap of individual elements,
shall equate to at least 80 per cent of:

For motor vehicles, the length of ibhicle excluding the cab, or in the case of
tractors for semi-trailers, if fitted, the lengthtbe cab;

For trailers, the length of the vigh{excluding the drawbar).

However, if the manufacturer can préwethe satisfaction of the authority
responsible for type approval that it is imposstiol@chieve the value referred to
in paragraph 6.21.4.2.2. above, the cumulative tlengiay be reduced to
60 per cent or, if this is not possible in casegpecially difficult vehicle designs
or applications, to at least 40 per cent and dielhdicated in the communication
document and test report./15

Height
Line markings and contour markings loglement(s):

As low as practicable within the range:

Minimum:  not less than 250 mm above the ground.
Maximum:  not more than 1,500 mm above the ground.

However, a maximum mounting height of 2,100 mm nteey accepted where
technical conditions prevent compliance with thexmmaum value of 1,500 mm or,
if necessary, to fulfil the requirements of parpips6.21.4.1.2., 6.21.4.1.3.,
6.21.4.2.2. and 6.21.4.2.3., or the horizontal towsng of the line marking or the
lower element(s) of the contour marking.

Contour markings upper element(s):

As high as practicable, but within 400 mm of tipper extremity of the vehicle.
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6.21.5.

6.21.5.1.

6.21.5.1.1.

6.21.5.1.2.

6.21.5.2.

6.21.5.2.1.

6.21.5.2.2.

6.21.6.
6.21.6.1.

6.21.6.2.

6.21.7.

6.21.7.1.

Visibility

The conspicuity marking shall be considered wsilifl at least 80 per cent of the
illuminating surface of the marking is visible whesewed by an observer
positioned at any point within the observation pkedefined below:

For rear conspicuity markings (see Anthéx fig. 1) the observation plane is
perpendicular to the longitudinal axis of the véhisituated 25 m from the
extreme end of the vehicle and bounded by:

In height, by two horizontal planes Amad 3.0 m respectively above the ground;

In width, by two vertical planes whidrm an angle of 15° outwards from the
vehicle's median longitudinal plane and which ghssugh the intersection of the
vertical planes parallel to the vehicle's mediamgitudinal plane delimiting the
vehicle's overall width, and the plane perpendictdahe longitudinal axis of the
vehicle that delimits the end of the vehicle.

For side conspicuity markings (see Ant&x fig. 2) the observation plane is
parallel to the longitudinal median plane of théiekes situated 25 m from the
extreme outer edge of the vehicle and bounded by:

In height, by two horizontal planes Amad 3.0 m respectively above the ground,

In width, by two vertical planes whifttm an angle of 15° outwards from a
plane perpendicular to the vehicle's longitudinas and which pass through the
intersection of the vertical planes perpendicutathie vehicle's longitudinal axis
delimiting the vehicle's overall length and theremte outer edge of the vehicle.

Orientation
To the side:

As close as practicable to being parallel to trexliam longitudinal plane of the
vehicle, compatible with the shape, structure, gtesind operation requirements
of the vehicle.

To the rear:

As close as practicable to being parallel to tlamdverse plane of the vehicle,
compatible with the shape, structure, design aretadjpn requirements of the
vehicle.

Other requirements

Conspicuity markings shall be considetedtinuous if the distance between
adjacent elements are as small as possible andstdexneed 50 per cent of the
shortest adjacent element length.
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6.21.7.2. In the case of a partial contour markewsgh upper corner shall be described by
two lines at 90° to each other and each at legBn2% in length.

6.21.7.3. The distance between the conspicuity imarktted to the rear of a vehicle and
each mandatory stop lamp should be greater tham200

6.21.7.4. Where rear marking plates conforming e @1 series of amendments to
Regulation No. 70 are installed these may be censa at the discretion of the
manufacturer, as part of the conspicuity markinght rear, for the purposes of
calculating the length of the conspicuity markinglats proximity to the side of
the vehicle.

6.21.7.5. The locations on the vehicle designatecdnspicuity markings shall allow for
the installation of markings of at least 60 mm i th.

6.22. ADAPTIVE FRONT LIGHTING SYSTEM (AFS) (Regulah No. 123)

Where not otherwise specified below, the requireisiéor main-beam headlamps
(paragraph 6.1.) and for dipped-beam headlampsadpaph 6.2.) of this
Regulation apply to the relevant part of the AFS.

6.22.1. Presence

Optional on motor vehicles. Prohibited on trailers

6.22.2. Number
One.
6.22.3. Arrangement

No special requirements.
6.22.4. _Position

The AFS shall, prior to the subsequent test proeey be set to the neutral state;
6.22.4.1. In width and height:

For a given lighting function or mode the requissts indicated in the
paragraphs 6.22.4.1.1. through 6.22.4.1.4. beloall ghe fulfilled by those
lighting units which are energized simultaneously that lighting function or
mode of a function, according to the applicantscdegtion.

All dimensions refer to the nearest edge of theasgnt surface(s) observed in the
direction of the reference axis, of the lightingt(s).
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6.22.4.1.1. Two symmetrically placed lighting ungball be positioned at a height in
compliance with the requirements of the relevantgephs 6.1.4. and 6.2.4.,
where "Two symmetrically placed lighting units" #hae understood to be two
lighting units, one on each side of the vehiclesiponed such that the (geometric)
centres of gravity of their apparent surfaces atheasame height and at the same
distance from the vehicle's longitudinal mediannplawithin a tolerance of
50 mm, each; their light emitting surfaces, illuating surfaces, and light
outputs, however, may differ.

6.22.4.1.2.  Additional lighting units, if any, oitheer side of the vehicle shall be positioned at
a distance not exceeding 140 mni t6horizontal direction (E in the figure) and
400 mm in vertical direction above or below (D hetfigure) from the nearest
lighting unit;

6.22.4.1.3.  None of the additional lighting unitesdribed in paragraph 6.22.4.1.2. above
shall be positioned lower than 250 mm (F in theifed nor higher than indicated
in paragraph 6.2.4.2. of this Regulation (G infigare) above the ground;

6.22.4.1.4. Additionally, in width:

For each mode of the passing beam lighting:

The outer edge of the apparent surface of at @raestighting unit on each side of
the vehicle shall not be more than 400 mm fromekigeme outer edge of the
vehicle (A in the figure); and,

The inner edges of the apparent surfaces in tlectiin of the reference axes
shall be not less than 600 mm apart. This doesply, however, for Mand N
category vehicles; for all other categories of matehicles this distance may be
reduced to 400 mm where the overall width of thieicle is less than 1300 mm.

16/ In case of additional "two symmetrically placéghting units" the horizontal distance may
be 200 mm (C in the figure).
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Lighting unitsbeing simultaneously energized for a given ligiptinode:
No.3and 9: (two symmetrically placed lighting tshi
No. 1 and 11: (two symmetrically placed lightingjta)
No.4 and 8:  (two additional lighting units)

Lighting unitsnot being energized for said lighting mod:|
No. 2 and 10: (two symmetrically placed lightingtah
No. 5: (additional lighting unit)
No.6and 7:  (two symmetrically placed lighting tshi
Horizontal dimensions in mm:
A <400
B = 600, or,> 400 if vehicle overall width < 1300 mm, however
no requirement for category M1 and N1 vehicles
C<200
E<140

Vertical dimensions in mm:
D < 400
F= 250
G<1200

Apparent surfaces of lighting units 1 through 1BpfAFS (example)




E/ECE/324
E/ECE/TRANS/505
Regulation No. 48
page 82

} Rev.1/Add.47/Rev.6

6.22.4.2. In length:

All lighting units of an AFS shall be mounted &etfront. This requirement is
deemed to be satisfied if the light emitted doescaoise discomfort to the driver
either directly, or indirectly through the devices indirect vision and/or other
reflecting surfaces of the vehicle.

6.22.5. Geometric visibility

On each side of the vehicle, for each lightingchion and mode provided:

The angles of geometric visibility prescribed floe respective lighting functions
according to paragraphs 6.1.5. and 6.2.5. of tleguRition, shall be met by at
least one of the lighting units that are simultarstp energized to perform said
function and mode(s), according to the descripwbrthe applicant. Individual

lighting units may be used to comply with the regments for different angles.

6.22.6. Orientation
Towards the front.

The AFS shall, prior to the subsequent test pro@=] be set to the neutral state,
emitting the basic passing beam.

6.22.6.1. Vertical orientation:

6.22.6.1.1.  The initial downward inclination of thet-off of the basic passing beam to be set
in the unladen vehicle state with one person indilieer's seat shall be specified
with a precision of 0.1 per cent by the manufactued indicated in clearly
legible and indelible manner on each vehicle, clwseither the front lighting
system or the manufacturer's plate, by the syntibmiva in Annex 7.

Where differing initial downward inclinations aspecified by the manufacturer
for different lighting units that provide or coritite to the cut-off of the basic
passing beam, these values of downward inclinasioall be specified with a
precision of 0.1 per cent by the manufacturer audlicated in clearly legible and
indelible manner on each vehicle, close to eitherrelevant lighting units or on
the manufacturers plate, in such a way that alligiging units concerned can be
unambiguously identified.

6.22.6.1.2. The downward inclination of the hori@bmpart of the "cut-off" of the basic
passing beam shall remain between the limits inelccen paragraph 6.2.6.1.2. of
this Regulation under all the static loading conds of the vehicle of Annex 5 of
this Regulation; and the initial aiming shall behin the specified values.
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In case the passing beam is genebgtexdveral beams from different lighting
units, the provisions according to paragraph 6.2226 above apply to each said
beam's "cut-off" (if any), which is designed to jexd into the angular zone, as
indicated under item 9.4. of the communication faomforming to the model in
Annex 1 to Regulation No. 123.

Headlamp levelling device

In the case where a headlamp leveltirgice is necessary to satisfy the
requirements of paragraph 6.22.6.1.2., the devia#t be automatic.

In the event of a failure of this deyithe passing beam shall not assume a
position in which the dip is less than it was a ttime when the failure of the
device occurred.

Horizontal orientation:

For each lighting unit the kink of the elbow ofetleut-off line, if any, when
projected on the screen, shall coincide with theicad line through the reference
axis of said lighting unit. A tolerance of 0.5 degs to that side which is the side
of the traffic direction shall be allowed. OthegHting units shall be adjusted
according to the applicant's specification, asrafiaccording to Annex 10 of
Regulation No. 123.

Measuring procedure:

After adjustment of the initial setting of beameantation, the vertical inclination
of the passing beam or, when applicable, the \artieclinations of all the
different lighting units that provide or contribute the cut-off(s) according to
paragraph 6.22.6.1.2.1. above of the basic passag, shall be verified for all
loading conditions of the vehicle in accordance hwihe specifications in
paragraphs 6.2.6.3.1. and 6.2.6.3.2. of this Régula

Electrical connections

Main beam lighting (if provided by the 3y

(@) The lighting units for the main-beam may bevatéd either simultaneously
or in pairs. For changing over from the dipped-bganthe main-beam at
least one pair of lighting units for the main-beahall be activated. For
changing over from the main-beam to the dipped-bakutighting units for
the main-beam shall be de-activated simultaneously;

(b) The dipped-beams may remain switched on as#me time as the main-
beams;
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(c) Where four concealable lighting units areetfitttheir raised position shall
prevent the simultaneous operation of any additibremdlamps fitted, if
these are intended to provide light signals comgjstof intermittent
illumination at short intervals (see paragraph 5.iR2daylight.

6.22.7.2. Passing beam lighting:

(@) The control for changing over to the dippedrbeshall switch off all
main-beam headlamps or de-activate all AFS lightungts for the
main-beam simultaneously;

(b) The dipped-beam may remain switched on at #mestime as the main-
beams;

(c) In the case of lighting units for the dippedabebeing equipped with gas
discharge light sources, the gas-discharge lighirces shall remain
switched on during the main-beam operation.

6.22.7.3. Switching ON and OFF the passing beam Ipeagutomatic, however subject to
the requirements for "Electrical connection” inggraph 5.12. of this Regulation.

6.22.7.4. Automatic operation of the AFS

The changes within and between the provided cdaasd their modes of the AFS
lighting functions as specified below, shall befpaned automatically and such
that no discomfort, neither for the driver nor &her road users, is caused.

The following conditions apply for the activatiohthe classes and their modes of
the passing beam and, where applicable, of the-bream.

6.22.7.4.1.  The class C mode(s) of the passing lskathbe activated if no mode of another
passing beam class is activated.

6.22.7.4.2.  The class V mode(s) of the passing b&@ath not operate unless one or more of
the following conditions is/are automatically deezt(V-signal applies):
(@) Roads in built-up areas and the vehicle'speeexceeding 60 km/h;

(b) Roads equipped with a fixed road illuminatiand the vehicle's speed not
exceeding 60 km/h;

(c) A road surface luminance of 1 cd/and/or a horizontal road illumination
of 10 Ix being exceeded continuously;

(d) The vehicle's speed not exceeding 50 km/h.
6.22.7.4.3. The class E mode(s) of the passing beam shall petate unless the vehicle's

speed exceeds 70 km/h and one or more of the folgpwonditions is/are
automatically detected.
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(@) The road characteristics correspond to motpreanditions_17 and/or the
vehicle's speed exceeds 110 km/h (E-signal applies)

(b) In case of a class E mode of the passing behioh, according to the
system's approval documents /communication sheetplkes with a ‘data
set' of Table 6 of Annex 3 of Regulation No. 128lyo

Data set E1: the vehicle's speed exceeds 100 (&tfsignal applies);
Data set E2: the vehicle's speed exceeds 90 (&2Asignal applies);
Data set E3: the vehicle's speed exceeds 80 (&8Asignal applies).

The class W-mode(s) of the passing b&@ati not operate unless the front fog
lamps, if any, are switched OFF and one or moré¢heffollowing conditions
is/are automatically detected (W-signal applies):

(@) The wetness of the road has been detectethatitally;

(b) The windshield wiper is switched ON and it itwouous or automatically
controlled operation has occurred for a periodtdéast two minutes.

A mode of a class C, V, E, or W pasdeam shall not be modified to become a
bending mode of said class (T-signal applies in [@oation with the signal of
said passing beam class according to paragrapRg6i2L.. through 6.22.7.4.4.
above) unless at least one of the following charéstics (or equivalent
indications) are evaluated:

(&) The angle of lock of the steering;
(b) The trajectory of the centre of gravity of trehicle.

In addition the following provisions apply:

(i) A horizontal movement of the asymmetric cut-sile-wards from the
longitudinal axis of the vehicle, if any, is alloweonly when the
vehicle is in forward motion ¥&nd shall be such that the longitudinal
vertical plane through the kink of the elbow of that-off does not
intersect the line of the trajectory of the centrfegravity of the
vehicle at distances from the front of the vehiglgch are larger than
100 times the mounting height of the respectivitiig unit;

17/ Traffic directions being separated by means @dr@onstruction, or, a corresponding
lateral distance of opposing traffic is identifiethis implies a reduction of undue glare from
vehicles headlamps in opposing traffic.

18 This provision does not apply for passing beayhting when bend lighting is produced for
a right turn in right hand traffic (left turn inftehand traffic).
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(i) One or more lighting units may be additionaéipergized only when
the horizontal radius of curvature of the trajegtof the centre of
gravity of the vehicle is 500 m or less.

6.22.7.6. It shall always be possible for the driweset the AFS to the neutral state and to
return it to its automatic operation.

6.22.8. Tell-tale

6.22.8.1. The provisions of paragraphs 6.1.8.tffermain-beam headlamp) and 6.2.8. (for the

dipped-beam headlamp) of this Regulation appli¢aéspective parts of an AFS.

6.22.8.2. A visual failure tell-tale for AFS is ndatory. It shall be non-flashing. It shall be
activated whenever a failure is detected with resfmethe AFS control signals or
when a failure signal is received in accordancé waragraph 5.9. of Regulation
No. 123. It shall remain activated while the fa#lus present. It may be cancelled
temporarily, but shall be repeated whenever thécdewhich starts and stops the
engine is switched on and off.

6.22.8.3. A tell-tale to indicate that the drivexshset the system into a state according to
paragraph 5.8. of Regulation No. 123 is optional.

6.22.9. Other requirements

6.22.9.1. An AFS shall be permitted only in conjiime with the installation of headlamp
cleaning device(s) according to Regulation No. 86far at least those lighting
units, which are indicated under item 9.3. of tbenmunication form conforming
to the model in Annex 1 to Regulation No. 123,hé ttotal objective luminous
flux of the light sources of these units exceed30@,|m per side, and which
contribute to the class C (basic) passing beam.

6.22.9.2. Verification of compliance with AFS autatic operating requirements

6.22.9.2.1. The applicant shall demonstrate witttoacise descriptioror other means
acceptable to the Authority responsible for typprapal:

(@) The correspondence of the AFS control signals

i)  To the description required in paragraph 3.8f@his Regulation; and

i) To the respective AFS control signals specifiedthe AFS type
approval documents; and

19 Contracting Parties to the respective Regulatwans still prohibit the use of mechanical
cleaning systems when headlamps with plastic lemsasked 'PL', are installed.
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(b) Compliance with the_automatic operatimgquirements according to
paragraphs 6.22.7.4.1. through 6.22.7.4.5. above.

To verify, whether, according to theagaaph 6.22.7.4., the AFS automatic
operation does not cause any discomfort, the Teahidervice _shalperform a
test drivewhich comprises any situation relevant to the espstontrol on the
basis of the applicants description;_it shall beifieal whether all modes are
activated, performing and de-activated accordingh® applicant's description;
obvious malfunctioning, if any, to be contestedj(excessive angular movement
or flicker).

The aggregate maximum intensity of tighting units that can be energized
simultaneously to provide the main-beam lightingtermodes, if any, shall not
exceed 300 000 cd, which corresponds to a refeneadoe of 100.

This maximum intensity shall be obtained by addingether the individual
reference marks indicated on the several instaflatinits that are simultaneously
used to provide the main-beam.

The means according to the provisiongasfgraph 5.8. of Regulation No. 123,
which allow the vehicle to be used temporarily inearitory with the opposite
direction of driving than that for which approval sought, shall be explained in
detail in the owner’s manual.

EMERGENCY STOP SIGNAL
Presence
Optional

The emergency stop signal shall be given by tmeilsaneous operation of all the
stop or direction-indicator lamps fitted as desediilin paragraph 6.22.7.

Number

As specified in paragraph 6.5.2. or 6.7.2.
Arrangement

As specified in paragraph 6.5.3. or 6.7.3.
_Position

As specified in paragraph 6.5.4. or 6.7.4.

Geometric visibility

As specified in paragraph 6.5.5. or 6.7.5.
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6.23.6.

6.23.7.
6.23.7.1.

6.23.7.1.1.

6.23.7.2.

6.23.7.3.

6.23.7.3.1.

6.23.7.3.2.

6.23.8.

6.23.9.

6.23.9.1.

6.23.9.2.

Orientation
As specified in paragraph 6.5.6. or 6.7.6.

Electrical connections

All the lamps of the emergency stop dighall flash in phase at a frequency
of 4.0 £1.0 Hz.

However, if any of the lamps of the myeacy stop signal to the rear of the
vehicle use filament light sources the frequenajidie 4.0 +0.0/-1.0 Hz.

The emergency stop signal shall openaliependently of other lamps.
The emergency stop signal shall be detivand deactivated automatically.

The emergency stop signal shall bevatetd only when the vehicle speed is
above 50 km/h and the braking system is providiregemergency braking logic
signal defined in Regulations Nos. 13 and 13-H.

The emergency stop signal shall bensaiioally deactivated if the emergency
braking logic signal as defined in Regulations Ni&s.and 13-H is no longer
provided or if the hazard warning signal is actaht
_Tell-tale

Optional

Other requirements

Except as provided in paragraph 6.23d&Rw, if a motor vehicle is equipped to
tow a trailer, the control of the emergency stamal on the motor vehicle shall
also be capable of operating the emergency stolsig the trailer.

When the motor vehicle is electrically connectedat trailer, the operating
frequency of the emergency stop signal for the doatlon shall be limited to the
frequency specified in paragraph 6.23.7.1.1. HoweWethe motor vehicle can
detect that filament light sources are not beingdusn the trailer for the
emergency stop signal, the frequency may be tleatifspd in paragraph 6.23.7.1.

If a motor vehicle is equipped to towalér fitted with a service braking system
of either continuous or semi-continuous type, a@dd in Regulation No.13, it
shall be ensured that a constant power supply asiged via the electrical
connector for the stop lamps to such trailers wiigeservice brake is applied.
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The emergency stop signal on any such trailer opgrate independently of the
towing vehicle and is not required to operate eiltehe same frequency as, or in
phase with that on the towing vehicle.

6.24. EXTERIOR COURTESY LAMP

6.24.1. Presence
Optional on motor vehicles.

6.24.2. Number
No special requirement.

6.24.3. Arrangement
No special requirement.

6.24.4. Position
No special requirement.

6.24.5. Geometric visibility

No special requirement.

6.24.6. Orientation

No special requirement.

6.24.7. Electrical connections

No special requirement.

6.24.8. Tell-tale

No special requirement.

6.24.9. Other requirements

The exterior courtesy lamp shall not be activaietbss the vehicle is stationary
and one or more of the following conditions is Sfatid:

(@) The engine is stopped; or
(b) A driver or passenger door is opened; or

(c) Aload compartment door is opened.

The provisions of paragraph 5.10. shall be metlifixed positions of use.
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7.

7.1.

7.1.1.

7.1.2.

7.2.

7.3.

8.1.

8.2.

8.2.1.

8.2.2.

8.3.

MODIFICATIONS AND EXTENSIONS OF APPROVAL OF THEEHICLE
TYPE OR OF THE INSTALLATION OF ITS LIGHTING AND
LIGHT-SIGNALLING DEVICES

Every modification of the vehicle type, or thie installation of its lighting or
light-signalling devices, or of the list referrenlin paragraph 3.2.2. above, shall
be notified to the Administrative Department whigpproved that vehicle type.
The department may then either:

Consider that the modifications made aréelyl to have an appreciable adverse
effect and that in any case the vehicle still méssequirements; or

Require a further test report from the Teéwdn Services responsible for
conducting the tests.

Confirmation of extension or refusal of ap@iowspecifying the alteration, shall
be communicated by the procedure specified in papdgd.3. above to the Parties
to the Agreement applying this Regulation.

The Competent Authority issuing the extensibmpproval shall assign a series
number for such an extension and inform thereof dfleer Parties to the
1958 Agreement applying this Regulation by means afommunication form
conforming to the model in Annex 1 to this Regulati

CONFORMITY OF PRODUCTION

The conformity of production procedures shall compith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%RE with the
following requirements:

Any vehicle approved pursuant to this Regafashall be so manufactured as to
conform to the type approved by meeting the requinats set out in paragraphs 5.
and 6. above.

The holder of the approval shall in particular

Ensure existence of procedures for effectjuality control of the vehicle as
regards all aspects relevant to compliance with rbguirements set out in
paragraphs 5. and 6. above;

Ensure that for each type of vehicle attl#@stests prescribed in Annex 9 to this
Regulation or physical checks from which equivaldata may be derived are
carried out;

The Competent Authority may carry out any f@#scribed in this Regulation.
These tests will be on samples selected at randibhowy causing distortion of
the manufacturers delivery commitments.
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9.1.

9.2.

10.

11.

12.

12.1.

12.2.
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The Competent Authority shall strive to obtaifrequency of inspection of once
per year. However, this is at the discretion of @mmpetent Authority and their
confidence in the arrangements for ensuring effeatontrol of the conformity of

production. In the case where negative results ramerded, the Competent
Authority shall ensure that all necessary steps taken to re-establish the
conformity of production as rapidly as possible.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typeatiiale pursuant to this Regulation
may be withdrawn if the requirements are not coetplwith or if a vehicle
bearing the approval mark does not conform toyhe aipproved.

If a Party to the Agreement applying this Ration withdraws an approval it has
previously granted, it shall forthwith so notifyethother Contracting Parties
applying this Regulation by means of a communicafmrm conforming to the
model in Annex 1 to this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasemtmufacture a type of vehicle
approved in accordance with this Regulation, hdl aifarm the authority which
granted the approval. Upon receiving the relevambrounication, that authority
shall inform thereof the other Parties to the Agreat applying this Regulation
by means of a communication form conforming to in@del in Annex 1 to this
Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESREIBLE
FOR CONDUCTING APPROVAL TESTS AND OF ADMINISTRATIVE
DEPARTMENTS

The Parties to the 1958 Agreement applying thiguReion shall communicate to
the United Nations Secretariat the names and asiEBes the Technical Services
responsible for conducting approval tests and efAdministrative Departments
which grant approval and to which forms certifyingproval or extension or
refusal or withdrawal of approval, issued in otbeuntries, are to be sent.

TRANSITIONAL PROVISIONS

Notwithstanding the transitional provisionsldw, Contracting Parties whose
application of this Regulation comes into forceeathe date of entry into force of
the most recent series of amendments are not dbtl@accept approvals which
were granted in accordance with any of the pregediries of amendments to
this Regulation.

Contracting Parties applying this Regulatiball not refuse to grant extensions of
approvals to the preceding series of amendmerttsstd&regulation.
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12.3.

12.4.

12.5.

12.6.

12.7.

12.8.

12.9.

12.10.

12.11.

12.12.

Until the United Nations Secretary-Generahasified otherwise, Japan declares
that in relation to the installation of lighting dutight signalling devices, Japan
will only be bound by the obligations of the Agremmhto which this Regulation
is annexed with respect to vehicles of categorieaid N.

As from the official date of entry into foroé the 03 series of amendments, no
Contracting Party applying this Regulation shafuse to grant approval under
this Regulation as amended by the 03 series of dments.

As from 12 months after the date of entryoirfibrce of the 03 series of
amendments, Contracting Parties applying this Raigul shall grant approvals
only if the vehicle type to be approved meets tgpirements of this Regulation
as amended by the 03 series of amendments.

Until 36 months after the date of entry ifdoce of the 03 series of amendments
to this Regulation, no Contracting Party applyimgs tRegulation shall refuse

national or regional type approval of a vehicleetygpproved to the preceding
series of amendments to this Regulation.

Starting 36 months after the entry into favtéhe 03 series of amendments to this
Regulation, Contracting Parties applying this Ratjah may refuse first national
or regional registration (first entry into servia#)a vehicle which does not meet
the requirements of the 03 series of amendmerttssdregulation.

As from 60 months after the date of entryoifibrce of the 03 series of
amendments to this Regulation, approvals to thiguRgion shall cease to be
valid, except in the case of vehicle types whicmply with the requirements of
this Regulation as amended by the 03 series of dments.

Notwithstanding the provisions of paragra@tvlor 12.8. above, approvals of
vehicle types to the preceding series of amendntentise Regulation which are
not affected by the 03 series of amendments skalan valid and Contracting
Parties applying the Regulation shall continuecicept them.

As from 36 months from the entry into foofeSupplement 3 to the 03 series of
amendments, Contracting Parties applying this Raigul shall grant approvals

only if the vehicle type to be approved meets tgpirements of this Regulation

as amended by Supplement 3 to the 03 series ofdimesnts.

As from the official date of entry into ferof the 04 series of amendments, no
Contracting Party applying this Regulation shafuse to grant approval under
this Regulation as amended by the 04 series of dments.

As from 30 months for vehicles of categomids and N and 48 months for

vehicles of other categories after the official edatf entry into force of the

04 series of amendments, Contracting Parties apgplyiis Regulation shall grant
approvals only if the vehicle type to be approveeets the requirements of this
Regulation as amended by the 04 series of amendment
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Until 30 months for vehicles of categoriesad N and 48 months for vehicles
of other categories after the official date of gntito force of the 04 series of
amendments, Contracting Parties applying this Retigul shall continue to grant
approvals to those types of vehicles which compiy whe requirements of this
Regulation as amended by the preceding series ehdments.

Approvals granted under this Regulation tee8® months for vehicles of
categories M and N and 48 months for vehicles of other categoriesradtie
official date of entry into force of the 04 seriglsamendments and all extensions
of such approvals, including those to a precedewes of amendments to this
Regulation granted subsequently, shall remain vatidefinitely. When the
vehicle type approved to the preceding series okeraiments meets the
requirements of this Regulation as amended by #hsefies of amendments, the
Contracting Party which granted the approval shatify the other Contracting
Parties applying this Regulation thereof.

No Contracting Party applying this Regolatshall refuse national or regional
type approval of a vehicle type approved to the 04 sesfeamendments to this
Regulation.

Notwithstanding the transitional provisioabove, Contracting Parties whose
application of Regulation No. 112 comes into foedfter the date of entry into

force of the 04 series of amendments to this Réigalare not obliged to accept
approvals if the vehicle type to be approved dostsnmeet the requirements of
paragraph 6.1.2. and 6.2.2. as amended by the ris s amendments to this
Regulation with regard to Regulation No. 112.

Paragraph 6.19.7.3. comes into force 30 Insofdr new types of vehicles of
categories Mand N and 48 months for new types of vehicles of oth¢éegaries
after the date of entry into force of the 04 seakamendments.

Contracting Parties applying this Regulasball continue to grant approvals to
vehicle types which do not meet the requirementspafagraph 5.2.1. of

Supplement 2 to the 04 Series of amendments, ¥f &hne fitted with headlamps

approved to Regulation No. 98 (prior to Supplem@nbr Regulation No. 112

(prior to Supplement 8).

As from 36 months from the entry into foofeSupplement 3 to the 04 series of
amendments, Contracting Parties applying this Retiguil shall grant approvals

only if the vehicle type to be approved meets #guirements of this Regulation

as amended by Supplement 3 to the 04 series ofdamearis.

Contracting Parties applying this Regulasiball not refuse to grant extensions
of approvals to all previous versions of this Ratjoh which remain valid.
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COMMUNICATION

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

issued by Name of administratio

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of vehicle with regard to the installatif lighting and light- signalling devices,
pursuant to Regulation No. 48.

Approval No.: ........ceevvvnnnes Extension No................

1 Trade name or mark of the VENICIE: ...... e
2 Manufacturer's name for the type Of VENICIE . .coevveiiiiiiiiii e
3 Manufacturer's name and addIESS: ........cueueieerieiiiiiiiiiiii i
4 If applicable, name and address of the manufacsurepresentative:

(D= LE= I (=TS A =T o 0] ¢ oSO SPPP
NUMDET OF EST TEPOIT: ... .o e e e e e e e e
Concise description:
Lighting and light-signalling devices on the vehicl
9.1. Main-beam headlamps : YES/MO.2 oo e
9.2. Dipped-beam headlamps : YES/ND.2. e,
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9.3. Front-fog lamps : VYES/NB 2.
9.4. Reversing lamps : YES/ND. 2.
9.5. Front direction-indicators: YES/NO. 2. .
9.6. Rear direction-indicators : VES/NO.2 oo e
9.7. Side direction-indicators: YES/ND. 2.
9.8. Hazard warning signal: VES/ND. 2. .
9.9. Stop-lamps: YES/ING 2.
9.10. Rear registration plate
illuminating device: YESINO/ 2. e
9.11. Front position lamps: YES/ND. 2.
9.12. Rear position lamps: YES/MQ.2 . .coiiiie e
9.13. Rear fog-lamps: YESINO 2/ oot s
9.14. Parking lamps: VES/ NA.2. ..o e
9.15. End-outline marker lamps: YES/HQ.2. oo
9.16. Rear retro-reflectors,
non-triangular: VES/INO/ 2. e
9.17. Rear retro-reflectors, triangular: YESMNO .2 oo
9.18. Front retro-reflectors,
non-triangular: YESINOI 2. e
9.19. Side retro-reflectors,
non-triangular: VES/INO 2. e
9.20. Side marker lamps: VeSO .2 ..o
9.21. Daytime running lamps: VES/ND. 2. ..
9.22. Adaptive front lighting system (AFS): YOS ..
9.23. Cornering lamps: VES/ING 2. e
9.24. Conspicuity markings: Rear Side
9.24.1. Full contour markings: yes/nd 2 yes/no _2
9.24.2. Partial contour markings: yes/nb 2 yes/no_2
9.24.3. Line markings: yes/nd 2 yes/no_2
9.25. Emergency stop signal: yes/no 2/
9.26. Equivalent lamps: YESING..2 oo
9.27. Maximum permissible load in the bOOt: ...........cooiiiii i,
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10. L0 1 0] 41T 15 P
10.1. Any comments on movable components:
10.2. Method used for the definition of the appasemface:
(a) Boundary of the illuminating surface 2/ or
(b) Light-emitting surface/2
10.3. Other comments (valid for right-hand or ledtad drive vehicles):...........cccovviiiiieecenns

10.4. Comments concerning AFS (according to paphyrd.2.6. and 6.22.7.4.
Of the RegUIALION): ..o e e e e e e e s

10.5. Comments regarding the extent of coveradgbeo€onspicuity marking if
it is less than the minimum value of 80 per ceguned by paragraphs 6.21.4.1.2.
and 6.21.4.2.2. of the Regulation

10.6. Comments regarding the electrical supply ttmm

(according to paragraphs 3.2.7 and 5.27 of the RBgN). ............cccooviiiiiiiiiieiiiiiiiaeeee
11. Position of the approval Mark:............occoui e
12. Reason(s) for extension (if apPliCabIE): o eee e eeei e

13. Approval granted/extended/refused/withdrawn 2

14. [ =T SO
15. 1D 7= 1 (N
16. Y [0 T= L0 = PP

17. The following documents, bearing the approwehber shown above, are available
(o] I g =T0 [F =T, oo PP PPTPTRRR

1/ Distinguishing number of the country which hasarged/extended/refused/withdrawn
approval (see approval provisions in the Regulation

2/  Strike out what does not apply, or repeat "yes'ho".
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Annex 2
ARRANGEMENTS OF APPROVAL MARKS

Model A
(See paragraph 4.4. of this Regulation)

o 48 R - 04 2439 & w

a =8 mm min.

AN

*\E 4

The above approval mark affixed to a vehicle shivet the vehicle type concerned has, with
regard to the installation of lighting and lighgsalling devices, been approved in the
Netherlands (E4) pursuant to Regulation No. 48rasmaled by the 04 series of amendments.
The approval number indicates that the approval gesnted in accordance with the

requirements of Regulation No. 48 as amended b@4tseries of amendments.

Model B

(see paragraph 4.5. of this Regulation)

| 48 |04 2439 [T= =
| 33 |001628 [fw& =

a =38 mm min.

The above approval mark affixed to a vehicle shtived the vehicle type concerned has been
approved in the Netherlands (E4) pursuant to RéiguldNo. 48 as amended by the 04 series of
amendments and Regulation No. 38The approval number indicates that, at the datesn the
respective approvals were given, Regulation No. whs amended by the 04 series of
amendments and Regulation No. 33 was still inritgiral form.

1/ The second number is given merely as an example.
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Annex 3

LAMP SURFACES, AXIS AND CENTRE OF REFERENCE,
AND ANGLES OF GEOMETRIC VISIBILITY

&/

KEY
llluminating surface
Axis of reference
Centre of reference
Angle of geometric visibility
Light-emitting surface
Apparent surface based on illuminating surface
Apparent surface based on light-emitting s@fac
Direction of visibility

ONoOGk~WNE

Note Notwithstanding the drawing, the apparent sfiado be considered as tangent to the
light-emitting surface.
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ILLUMINATING SURFACE IN COMPARISON WITH LIGHT-EMITTING SURFACE
(See paragraphs 2.9. and 2.8. of this Regulation)

SKETCH A
AXIS OF
REFERENCE Surface of lens
: shown flat
for convenience
c::a b d
PROJECTED
VIEW
llluminating surface Light-emitting surface
Edges are aandb candd
SKETCH B
AXIS OF
REFERENCE

Surface of len:
shown flat for
convenience

PROJECTED
VIEW
llluminating surface Light-emitting surface
Edges are aandb candd
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VISIBILITY OF A RED LAMP TO THE FRONT
AND VISITBILITY OF A WHITE LAMP TO THE REAR
(See paragraphs 5.10.1. and 5.10.2. of this Regu)at
Visibility of a red lamp to the front
s 1500 e
3 ={-—)
sy
Figure 1

Visibility of a white lamp to the rear

,@F(_._._”_; ________________________________________________

25 m

7 adoy

Figure 2
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Annex 5

STATES OF LOADING TO BE TAKEN INTO CONSIDERATION INDETERMINING
VARIATIONS IN THE VERTICAL ORIENTATION OF THE DIPPB-BEAM HEADLAMPS

Loading conditions on axles referred to in paraigsap.2.6.1. and 6.2.6.3.1.

1.

2.1.

2.1.1.

2.1.1.1.
2.1.1.2.

2.1.1.3.

2.1.1.4.

2.1.1.5.

2.1.1.6.

For the following tests, the mass of the passenghall be calculated on the
basis of 75 kg per person.

Loading conditions for different types of veleisi
Vehicles in category M1/

The angle of the light beam of the dippedrbdeadlamps shall be determined
under the following load conditions:

One person in the driver's seat;
The driver, plus one passenger in the Beat farthest from the driver;

The driver, one passenger in the front feethest from the driver, all the seats
farthest to the rear occupied,;

All the seats occupied;

All the seats occupied, plus an evenlyridisted load in the luggage boot, in
order to obtain the permissible load on the rede ax on the front axle if the

boot is at the front. If the vehicle has a frontla rear boot, the additional load
shall be appropriately distributed in order to @btdne permissible axle loads.
However, if the maximum permissible laden mass ldained before the

permissible load on one of the axles, the loadirth® boot(s) shall be limited to

the figure which enables that mass to be reached;

Driver, plus an evenly distributed load tire boot, in order to obtain the
permissible load on the corresponding axle.

However, if the maximum permissible laden mass ldaioed before the
permissible load on the axle, the loading of thet{®) shall be limited to the
figure which enables that mass to be reached.

1Y  As defined in the Consolidated Resolution onGuastruction of Vehicles (R.E.3) Annex
7, (document TRANS/WP.29/78/Rev.1/Amend.2, asdastnded by Amend.4).
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2.1.2.

2.2.

2.2.1.
2.2.2.

2.3.

2.3.1.

2.3.1.1.

2.3.1.2.

2.4.
2.4.1.

2.4.1.1.

2.4.1.2.

2.4.2.

24.2.1.

2.4.2.2.

In determining the above loading conditioasgcount shall be taken of any
loading restrictions laid down by the manufacturer.

Vehicles in categoriesnd M; 1/

The angle of the light beam from the dipped-beanadteanps shall be
determined under the following loading conditions:

Vehicle unladen and one person in the ds\seat;

Vehicles laden such that each axle cargsemaximum technically permissible
load or until the maximum permissible mass of thkigle is attained by loading
the front and rear axles proportionally to theirxkimaum technically permissible
loads, whichever occurs first.

Vehicles in category N with load surfaces:

The angle of the light beam from the dippedm headlamps shall be
determined under the following loading conditions;

Vehicle unladen and one person in theeds\seat;

Driver, plus a load so distributed asit@ ghe maximum technically permissible
load on the rear axle or axles, or the maximum ps=ilvie mass of the vehicle,
whichever occurs first, without exceeding a froxiedoad calculated as the sum
of the front axle load of the unladen vehicle pRAisper cent of the maximum
permissible payload on the front axle. Conversahe front axle is so
considered when the load platform is at the front.

Vehicles in category N without a load surface:
Drawing vehicles for semi-trailers:

Unladen vehicle without a load on the diogpattachment and one person in the
driver's seat;

One person in the driver's seat: techpigeermissible load on the coupling
attachment in the position of the attachment cpoeding to the highest load on
the rear axle.

Drawing vehicles for trailers:
Vehicle unladen and one person in theeds\seat;

One person in the driver's seat, all ttheroplaces in the driving cabin being
occupied.
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Annex 6

MEASUREMENT OF THE VARIATION OF DIPPED-BEAM INCLINAITON AS A

2.1

2.1.1.

2.1.2.

2.2.

FUNCTION OF LOAD

Scope

This annex specifies a method for measuring tiana in motor vehicle dipped-beam
inclination, in relation to its initial inclinatigrcaused by changes in vehicle attitude
due to loading.

Definitions
Initial inclination
Stated initial inclination

The value of the dipped-beam initial inclinatiopesified by the motor vehicle
manufacturer serving as a reference value for thkufation of permissible
variations.

Measured initial inclination

The mean value of dipped-beam inclination or ehieclination measured with the
vehicle in condition No. 1, as defined in Annexfar, the category of vehicle under
test. It serves as a reference value for the sises® of variations in beam
inclination as the load varies.

Dipped-beam inclination
It may be defined as follows:

Either as the angle, expressed in milliradiangween the direction of the beam
towards a characteristic point on the horizontat & the cut-off in the luminous
distribution of the headlamp and the horizontahpla

Or by the tangent of that angle, expressed ingm¢agie inclination, since the angles
are small (for these small angles, 1 per centuslep 10 mrad).

If the inclination is expressed in percentageimation, it can be calculated by means
of the following formula:

Ll_hz)x 100
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where:

h;  is the height above the ground, in millimetres tteé above- mentioned
characteristic point, measured on a vertical scrgenpendicular to the
vehicle longitudinal median plane, placed at azwrial distance L.

h, is the height above the ground, in millimetresthad centre of reference
(which is taken to be the nominal origin of the retwderistic point chosen
in hy):

L is the distance, in millimetres, from the scréethe centre of reference.
Negative values denote downward inclination (sgeré 1).

Positive values denote upward inclination.

Figure 1
Dipped-beam downward inclination of a categorywdhicle

Notes:

1. This drawing represents a category\wdhicle, but the principle shown
applies equally to vehicles of other categories.

2. Where the vehicle does not incorporate a hegulewelling system, the
variation in dipped-beam inclination is identicatiwthe variation in the
inclination of the vehicle itself.

Measurement conditions

If a visual inspection of the dipped-beam gratton the screen or a photometric
method is used, measurement shall be carried oatdark environment (for
example, a dark room) of sufficient area to allbw vehicle and the screen to be
placed as shown in figure 1. Headlamp centregfefence shall be at a distance
from the screen of at least 10 m.
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4.1.

4.2.

4.3.
4.4.

4.5.

5.1.

5.1.1.
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The ground on which measurements are madelshals flat and horizontal as
possible, so that the reproducibility of measuretsien dipped-beam inclination
can be assured with an accuracyld.5 mrad (+ 0.05 per cent inclination).

If a screen is used, its marking, position anentation in relation to the ground
and to the median longitudinal plane of the vehidball be such that the
reproducibility of the measurement of the dippedsbeinclination can be
assured with an accuracy[00.5 mrad [J0.05 per cent inclination).

During measurements, the ambient temperahalélse between 10 and 30 °C.

Vehicle preparation

Measurements shall be carried out on a vehibieh has travelled a distance of
between 1,000 km and 10,000 km, preferably 5,000 km

Tyres shall be inflated to the full-load press specified by the vehicle
manufacturer. The vehicle shall be fully repleeish(fuel, water, oil) and

equipped with all the accessories and tools sgeclily the manufacturer. Full
fuel replenishment means that the fuel tank skalfiilied to not less than 90 per
cent of its capacity.

The vehicle shall have the parking brake sddand the gearbox in neutral.

The vehicle shall be conditioned for at le&st at the temperature specified in
paragraph 3.4. above.

If a photometric or visual method is used, die@aps with a well- defined
dipped-beam cut-off should preferably be instalbedthe vehicle under test in
order to facilitate the measurements. Other meansléowed to obtain a more
precise reading (for example, removal of the haagdl&ens).

Test procedure

General

The variations in either dipped-beam or vehicldimation, depending on the
method chosen, shall be measured separately for sde of the vehicle. The
results obtained from both left and right headlampder all the load conditions
specified in Annex 5, shall be within the limits it in paragraph 5.5. below.
The load shall be applied gradually without subjerthe vehicle to excessive
shocks.

Where an AFS is fitted, the measurements Ish@&arried out with the AFS in its
neutral state.
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5.2.

5.2.1.

5.2.2.

5.3.

5.4.

5.4.1.

5.4.2.

Determination of the measured initial inclioat

The vehicle shall be prepared as specified in papmg4. above and laden as
specified in Annex 5 (first loading condition ofetiespective vehicle category).
Before each measurement, the vehicle shall be docke specified in
paragraph 5.4. below. Measurements shall be thaee times.

If none of the three measured results diffemore than 2 mrad (0.2 per cent
inclination) from the arithmetic mean of the resuthat mean shall constitute the
final result.

If any measurement differs from the arithmetean of the results by more than
2 mrad (0.2 per cent inclination), a further sewwéslO measurements shall be
made, the arithmetic mean of which shall constitiéefinal result.

Measurement methods

Any method may be used to measure variations dhaton provided that the
readings are accurate to within + 0.2 mrad (x @@&2cent inclination).

Treatment of vehicle in each loading condition

The vehicle suspension and any other part likelyaftect dipped-beam
inclination shall be activated according to the et described below.

However, the technical authorities and manufacsuneay jointly propose other
methods (either experimental or based upon calonk)t especially when the
test poses particular problems, provided such Glouns are clearly valid.

M category vehicles with conventional suspension

With the vehicle standing on the measuring site, ahahecessary, with the
wheels resting on floating platforms (which shalldsed if their absence would
lead to restriction of the suspension movementlike affect the results of
measurements), rock the vehicle continuously fdeast three complete cycles,
for each cycle, first the rear and than the from ef the vehicle is pushed down.

The rocking sequence shall end with the completiba cycle. Before making
the measurements, the vehicle shall be allowedionecto rest spontaneously.
Instead of using floating platforms, the same eftem be achieved by moving
the vehicle backwards and forwards for at leastraptete wheel revolution.

M, M3 and N category vehicles with conventional susmansi
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5.4.2.3.

5.4.3.

5.5.

5.5.1.

5.5.2.

5.5.3.
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If the treatment method for category\Whicles described in paragraph 5.4.1. is
not possible, the method described in paragraph<.3. or 5.4.2.3. may be
used.

With the vehicle standing on the measusitgy and the wheels on the ground,
rock the vehicle by temporarily varying the load.

With the vehicle standing on the measusitgy and the wheels on the ground,
activate the vehicle suspension and all other patech may affect the
dipped-beam inclination by using a vibration rigrhis can be a vibrating
platform on which the wheels rest.

Vehicles with non-conventional suspensidmeng the engine has to be running.

Before making any measurement wait until the Vehltas assumed its final
attitude with the engine running.

Measurements

The variation of the inclination of the dipped-beahall be assessed for each of
the different loading conditions in relation to theeasured initial inclination
determined in accordance with paragraph 5.2. above.

If the vehicle is fitted with a manual headlampdiing system, the latter shall
be adjusted to the positions specified by the matufer for given loading
conditions (according to Annex 5).

To begin with, a single measurement shalinlaele in each loading condition.
Requirements have been met if, for all the loadingditions, the variation in
inclination is within the calculated limits (for ample, within the difference
between the stated initial inclination and the Ioard upper limits specified for
approval) with a safety margin of 4 mrad (0.4 pamtdnclination).

If the result(s) of any measurement(s) dde} not lie within the safety margin
indicated in paragraph 5.5.1. or exceed(s) thetlwaiues, a further three
measurements shall be made in the loading conditamresponding to this
(these) result(s) as specified in paragraph 5.5.3.

For each of the above loading conditions:

If none of the three measured resulteifby more than 2 mrad (0.2 per cent
inclination) from the arithmetic mean of the resuthat mean shall constitute the
final result.
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5.5.3.2. If any measurement differs from the arghimmean of the results by more than
2 mrad (0.2 per cent inclination), a further sewwésl0 measurements shall be
made, the arithmetic mean of which shall constitiéefinal result.

5.5.3.3. If a vehicle is fitted with an automatiealdlamp-levelling system which has an
inherent hysteresis loop, average results at theatm bottom of the hysteresis
loop shall be taken as significant values.

All these measurements shall be made in accordaitbeparagraphs 5.5.3.1.
and 5.5.3.2.

5.5.4. Requirements have been met, if, under atiteg conditions, the variation
between the measured initial inclination determinied accordance with
paragraph 5.2. and the inclination measured uralgr ading condition is less
than the values calculated in paragraph 5.5.1h¢witsafety margin).

5.5.5. If only one of the calculated upper or lowsnits of variation is exceeded, the
manufacturer shall be permitted to choose a diftevalue for the stated initial
inclination, within the limits specified for appralv
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Annex 7

INDICATION OF THE DOWNWARD INCLINATION OF THE DIPPB BEAM
HEADLAMPS CUT-OFF REFERRED TO IN PARAGRAPH 6.2.6.1AND
DOWNWARD INCLINATION OF THE FRONT FOG LAMP CUT-OFF
REFERRED TO IN PARAGRAPH 6.3.6.1.2. OF THIS REGUL®N

) )
Standard symbol for Value of the stated
dipped-beam headlamp initial adjustment

Example 1

The size of the symbol and characters is left ¢éodilscretion of the manufacturer.

2D 181

) )
Standard symbol for Value of the downward
front fog lamp inclination
Example 2

The size of the symbol and characters is left ¢éodilscretion of the manufacturer.
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Annex 8

THE CONTROLS FOR THE HEADLAMP-LEVELLING DEVICES REHRRED TO
IN PARAGRAPH 6.2.6.2.2. OF THIS REGULATION

1. Specifications

1.1. Downward inclination of the dipped-beam slalall cases be produced in one
of the following ways:
(@) By moving a control downwards or to the left;
(b) By rotating a control in a counterclockwiseedition;
(c) By depressing a button (push-pull control).

If several buttons are used to adjust the beamyutten which gives the greatest
downward inclination shall be installed to the left below the button(s) for
other dipped-beam positions.

A rotary control which is installed edge-on, orhvinly the edge visible, should
follow the operating principles of control of typ&s or (c).

1.1.1. This control shall carry symbols indicatiigarly the movements corresponding
to the downward and upward inclination of the dghpeam.

1.2. The "0" position corresponds to the initialclination according to
paragraph 6.2.6.1.1. of this Regulation.

1.3. The "0" position which, according to paragr&h.6.2.2. of this Regulation has
to be a "stop position”, need not necessarily lieeaend of the scale.

1.4. The marks used on control shall be explaingtde owner's handbook.

1.5. Only the following symbols may be used to tdgrihe controls:

;D or combination ¢ ED anc ED
N \
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Symbols employing five lines instead of four magcabe used

Example 1

o0

Example 2

WY

U
—>
W=
V)

Example 3
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1.1.

1.2.

1.2.1.

1.2.2.

1.3.
1.3.1.

Annex 9
CONTROL OF CONFORMITY OF PRODUCTION
TESTS
Position of lamps

The position of lamps, as defined in paragraph @ This Regulation, in width,
in height and in length shall be checked in accocdawith the general
requirements set out in paragraphs 2.8. to 2.104, 2nd 5.4. of this Regulation.

The values measured for the distances shall be shah the individual
specifications applicable to each lamp are fulfille

Visibility of lamps

The angles of geometric visibility shall ledecked in accordance with
paragraph 2.13. of this Regulation.

The values measured for the angles shall be sueh tie individual

specifications applicable to each lamp are fulfillexcept that the limits of the
angles may have an allowance corresponding to#t8® variation permitted in
paragraph 5.3. for the mounting of the light-sidjngldevices.

The visibility of red light towards the froand of white light towards the rear
shall be checked in accordance with paragraph 5flibis Regulation.

Alignment of dipped-beam headlamps towardgrime
Initial downward inclination

The initial downward inclination of the cut-off tfie dipped beam shall be set to
the plated figure as required and shown in Annex 7.

Alternatively the manufacturer shall set the iiian to a figure that is different
from the plated figure where it can be shown tordgeresentative of the type
approved when tested in accordance with the praoesdeontained in Annex 6
and in particular paragraph 4.1.



1.3.2.

1.3.2.1.

1.3.2.2.

1.3.2.3.
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Variation of inclination with load
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The variation of the dipped beam downward inclimatas a function of the
loading conditions specified within this sectiombmemain within the range:

0.2 per cent to 2.8 per cent
0.2 per cent to 2.8 per cent
0.7 per cent to 3.3 per cent

0.7 per cent to 3.3 per cent
1.2 per cent to 3.8 per cent

for headlamp mourigight h < 0.8;
for headlamp mourteight 0.8% h# 1.0; or
(according to the ragnmange chosen by the

manufacturer at the approval);

for headlamp mourtigight 1.0 < B 1.2 m;
for headlamp mouritgight h > 1.2 m.

The states of loading to be used shall be as fsll@s indicated in Annex 5 of
this Regulation, for every system adjusted accaiglin

Vehicles in category M

Paragraph 2.1.1.1.

Paragraph 2.1.1.6. taking into account

Paragraph 2.1.2.

Vehicles in category MNnd M:

Paragraph 2.2.1.
Paragraph 2.2.2.

Vehicles in category N with load surfaces:

Paragraph 2.3.1.1.
Paragraph 2.3.1.2.

Vehicles in category N without load suefsic

Drawing vehicles for semi-trailers:

Paragraph 2.4.1.1.
Paragraph 2.4.1.2.

Drawing vehicles for trailers:

Paragraph 2.4.2.1.
Paragraph 2.4.2.2.
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1.4,

1.5

1.5.1.

1.6.

Electrical connections and tell-tales

The electrical connections shall be checked bychwig on every lamp supplied
by the electrical system of the vehicle.

The lamps and tell-tales shall function in accomawith the provisions set out
in paragraphs 5.11. to 5.14. of this Regulation awmith the individual
specifications applicable to each lamp.

Light intensities
Main-beam headlamps

The aggregate maximum intensity of the main beaadlaenps shall be checked
by the procedure described in paragraph 6.1.9.#hisfRegulation. The value
obtained shall be such that the requirement in graph 6.1.9.1. of this
Regulation is fulfilled.

The presence, number, colour, arrangementveimeke applicable, the category
of lamps shall be checked by visual inspectiorheflamps and their markings.

These shall be such that the requirements seh @aragraphs 5.15. and 5.16. as
well as in the individual specifications applicabbecach lamp are fulfilled.
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Annex 10

EXAMPLES OF LIGHT SOURCE OPTIONS

"Standard" DLS

:“: Light Source: ==========
Replaceable
Approved to Regulations

/ d ) Q N

/ LIGHT SOURCE MODULI P ;
Light Source: "
Non-replaceable kS

Non-approved

Ny’

Q=)

SEALED ) ) Outer
Light Source: Light- Light- lens(es)
Non-replaceable generator guide(s)

Non-approved
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Annex 11

VISIBILITY OF CONSPICUITY MARKINGS TO THE REAR AND
SIDE OF A VEHICLE

(see paragraph 6.21.5. of this Regulation)
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