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Proposal

Paragraph 2.4., amend to read:

but with—a—fu tophy—offu a b ally
including 100 per cent of normal fluids, at least O per cent of fuel and,
where provided as standard equipment, any tools anthe spare wheel."

"2.4. "Unladen vehicle" means a vehicle withouwdrj crew, passengers and lpad

wheel-and 0a0 arried

Paragraph 2.5., amend to read:

"2.5. "Laden vehicle' means a vehicle loaded to its technically—peribies
maximum permissible mass, as stated by the manufacturer—who-shall als
fix-the-distribution-of-this. This massis distributed between the axles in
accordance with the method described in Annex 5."

Insert a new paragraph 2.27., to read:

"2.27. "Vehicles of category N derived from M1" means vehicles in N category
which, in front of the A-pillars, are of the same gneral structure and
shape as a pre-existing Mcategory vehicle;"

Insert new paragraphs 6.2.6.1.1. t0 6.2.6.1.1.2., to read:

"6.2.6.1.1.  for vehicles in Category M [and, at the discretion of the manufacturer,
vehicles in category N derived from Mi]

6.2.6.1.1.1. The initial downward inclination of tke cut-off of the dipped-beam to be
set in the unladen vehicle state with the additiorof one person in the
driver’'s seat shall be specified within an accuracyf 0.1 per cent by the
manufacturer, and indicated in a clearly legible ad indelible manner on
each vehicle by the symbol shown in Annex 7 in adation close to either
headlamp or the manufacturer's plate.

The value of this indicated downward inclination &all be defined in
accordance with paragraph 6.2.6.1.1.2.

6.2.6.1.1.2. Depending on the mounting height in metres (h) ofie [lower edge of the
apparent surface in the direction of the referenceaxis of the dipped-
beam headlamp], measured on the vehicles under theading conditions
prescribed in Annex 5 of this Regulation, the downward inclination of
the cut-off of the dipped beam headlamp, starting rbm the initial
inclination value set by the vehicle manufacturer a prescribed in
paragraph 6.2.6.1.1.1. above, shall remain betweethe limits (see
diagram below):

h =0.5 m: from 0.0 percentto-1.6 per cent;
h =0.8 m: from 0.0 percentto-2.0 per cent;
h=1.2 m: from-0.6 percentto-2.6 per cent.
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For the intermediate mounting heights, the limits wary linearly
between the indicated values.

Insert a new paragraph 6.2.6.1.2., to read
"6.2.6.1.2.  for vehicles in all other M and N categries,"
Paragraphs 6.2.6.1.1. t0 6.2.6.1.2., amend to read:

"6.2.6.1.2.1. The initial downward inclination of the cut-off tiie dipped-beam to be set
in the unladen vehicle state withe addition of one person in the driver’s
seat shall be specified within an accuracy of @ilgent by the manufacturer
and indicated in a clearly legible and indeliblenmer on each vehicle close
to either headlamp or the manufacturer's platéhbysymbol shown in Annex
7. The value of this indicated downward inclinatiehall be defined in
accordance with Paragrapt®.6.1.2.2.

6.2.6.1.2.2. Depending on the mounting height in metres (h}hef lower edge of the
apparent surface in the direction of the referemxis of the dipped-beam
headlamp, measured on the unladen vehicles, thigaleinclination of the
cut-off of the dipped-beam shall, under all thetistaonditions of Annex 5,
remain between the following limits and the init@iming shall have the
following values:

h<0.8
Limits: between —0.5 per cent and —2.5 per cent
Initial aiming: between —1.0 per cent and —1.5qegrt
0.8<h<1.0

Limits: between —0.5 per cent and —2.5 per cent
Initial aiming: between —1.0 per cent and —1.5qeert

Or, at the discretion of the manufacturer,
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Limits: between —1.0 per cent and —3.0 per cent
Initial aiming: between —1.5 per cent and —2.0qeet

The application for the vehicle type-approval khal 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 —2.0qeet

The above limits and the initial aiming values ssenmarised in the diagram
below.

For Category N3G (off-road) vehicles where thediemps exceed a height
of 1,200mm, the limits for the vertical inclinatioof the cut-off shall be
between: —1.5 per cent and —3.5 per cent.

h(m) A
121 i
N
T AN\
. T X '
7 ! '
1.1 % //, : :
10F---- 7 /ﬂ‘ C -
0.9 '

T 7 ;
0.7 %

0.6 //Q

Y

o
o
-
o
-
o
) R
o
[X) R
o
[ R
o
W
o

(%)

Insert new paragraphs 6.2.6.2.1. to 6.2.6.2.1.4., to read:

"6.2.6.2.1.  For vehicles in category M [and, at the discretion of the manufacturer,
vehicles in category N derived from Mi]:

6.2.6.2.1.1. in the case where the vertical inclitian limits prescribed in paragraph
6.2.6.1.1.2. of this Regulation_are exceeded unddse loading conditions
defined in paragraph 2.1.1.3. of Annex 5 to this Rpuilation (50 per cent
loading) an automatic headlamp levelling device shigbe installed;

6.2.6.2.1.2. in the case where the vertical inclitian limits prescribed in paragraph
6.2.6.1.1.2. of this Regulation_are not exceeded der the loading
condition defined in paragraph 2.1.1.3. of Annex %o this Regulation (50
per cent loading), a further verification shall becarried out under the
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6.2.6.2.1.3.

6.2.6.2.1.4.

loading conditions defined in paragraph 2.1.1.7. ofAnnex 5 to this
Regulation. In the case where the vertical inclinabn limits prescribed in
paragraph 6.2.6.1.1.2. of this Regulation are exceéed under this loading
condition either a manual levelling device or an awmatic levelling
device shall be installed.

Where a headlamp levelling device issad, it shall ensure that the

vertical inclination limits prescribed in paragraph 6.2.6.1.1.2. of this
Regulation are not exceeded under the loading cordtins defined in
Annex 5, paragraph 2.1.

Where a manual levelling device is used, it may badjusted either
continuously or non-continuously, provided it has astop position with
which the headlamps can be returned to the initiainclination defined in
paragraph 6.2.6.1.1.1. by means of the usual adjuiis§ screws or similar
means.

This manually adjustable device shall be operabledm the driver's seat.

For this device, the loading conditions defined inparagraph 2.1. of
Annex 5 that require adjustment of the dipped-beamshall be clearly
marked near the control of the device (see Annex 8)

In the event device failure as desceth in paragraph 6.2.6.2.1.3., the cut-
off line of the dipped-beam shall not assume a pdiin higher than at the
time when the failure of the device occurred.”

Insert a new paragraph 6.2.6.2.2., to read

"6.2.6.2.2.

For vehicles in all other M and N categyies,"

Paragraphs 6.2.6.2.2.1. 10 6.2.6.2.2.3., amend to read:

"6.2.6.2.2.1. In the case where a headlamp levelling deviceeisessary to satisfy the

6.2.6.2.2.2.

6.2.6.2.2.3.

requirements of paragraples2.6.1.2.1.and6.2.6.1.2.2. the device shall be
automatic.

However, devices which are adjusted manually,eeittontinuously or non-
continuously shall be permitted, provided they hav&op position at which
the lamps can be returned to the initial inclinatidefined in paragraph
6.2.6.1.2.1by means of the usual adjusting screws or simileans.

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

Continually adjustable devices shall have refezentarks indicating the
loading conditions that require adjustment of thgpdd-beam.

The number of positions on devices which are mottinuously adjustable
shall be such as to ensure compliance with theerafiyalues prescribed in
paragrapt6.2.6.1.2.2in all the loading conditions defined in Annex 5.

For these devices also, the loading conditionsApfiex 5 that require
adjustment of the dipped beam shall be clearly stariear the control of the
device (see Annex 8).

position in which the dip is less than it was & time when the failure of the
device occurred.”

Paragraph 6.2.9., amend to read:
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"6.2.9.

"6.22.6.1.
6.22.6.1.1.

Other requirements

The requirements of paragraph 5.5.2. shall notlyapp dipped-beam
headlamps.

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

If bend lighting is produced by a horizontal moverent of the whole
beam or the kink of the elbow of the cut-off, it shll be activated only if
the vehicle is in forward motion; this shall not aply if bend lighting is
produced for a right turn in right hand traffic (le ft turn in left hand

traffic).

Dipped-beam headlamps with a light source or LE®iube(s) producing the
principal dipped beam and having a total objectiweinous flux which

exceeds 2,000 Im shall only be installed in conjiamcwith the installation
of headlamp cleaning device(s) according to Reiuidtio. 45

For vehicles in categoriesM and N other than vehicles in category M
[and, at the discretion of the manufacturer, vehigs in category N
derived from Mi], with respect to vertical inclination the provision$
paragraph-6-2-6-2.8.2.6.2.2.2above shall not be applied for dipped-beam
headlamps:

{b)r—Wwith a light source producing the principal dippezkin and having
an objective luminous flux which exceeds 2,000 lome

In the case of filament lamps for which more thame test voltage is
specified, the objective luminous flux which prodache principal dipped-
beam, as indicated in the communication form fer type approval of the
device, is applied.

In the case of dipped-beam headlamps equipped aithapproved light
source, the applicable objective luminous fluxhie value at the relevant test
voltage as given in the relevant data sheet inRbgulation, according to
which the applied light source was approved, withialing into account the
tolerances to the objective luminous flux specifiedthis datasheet.

Paragraphs 6.22.6.1. t0 6.22.6.1.2., amend to read:

Vertical orientation:

The initial downward inclination of that-off of the basic passing-beam to
be set in the unladen vehicle statgh the addition of one person in the
driver's seat shall be specified viithen precisienaccuracy of 0.1 per cent

1 Contracting Parties to the respective Regulaticars still prohibit the use of mechanical cleaning
systems when headlamps with plastic lenses, matedare installed.
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by the manufacturer and indicateddrclearly legible and indelible manner
on each vehicle, close to either the front lightygtem or the manufacturer's
plate, by the symbol shown in Annex 7.

Where differing initial downward inclinations arspecified by the
manufacturer for different lighting units that pid& or contribute to the cut-
off of the basic passing-beam, these values of d@ah inclination shall be
specified witlin an preeisiehaccuracy of 0.1 per cent by the manufacturer
and indicated ira clearly legible and indelible manner on each vehiclose
to either the relevant lighting units or on the nifacturets plate, in such a
way that all the lighting units concerned can bamhiguously identified.

6.22.6.1.2. The downward inclination of the horidrpart of the "cut-off" of the basic
passing-beam shall remain between the limits inditain paragraph
6.2.6.1.1 for vehicles in category M [and, at the discretion of the
manufacturer, vehicle in category N derived from M1] and 6.2.6.1.2.for
vehicles of all other categoriesf this Regulation under all the static loading
conditions of the vehicle of Annex 5 of this Redigla; and the initial aiming
shall be within the specified values.

6.22.6.1.2.1. In case the passing-beam is genetayedeveral beams from different

lighting units, therelevant requwementsprews&ens—aeeepdmg—te—pamg#aph
6:22.6-12 as aboveindicated apply to each said beam's "cut-off" (if any),

which is designed to project into the angular zasejndicated under item
9.4. of the communication form conforming to the dabin Annex 1 to
Regulation No. 123."

6.22.6.2. Headlamp levelling device

6.22.6.2.1. In the case where a headlamp levelliegjce is necessary to satisfy the
requirements of paragraph 6.22.6.1.2., the deVia# be_automatic.

6.22.6.2.2.  In the event of a failure of this deyithecut-off line of the basicpassing-
beam shall not assume a positibigher than in—which—the—dewnward

inclination-dip-isless-thanit was at the time when the failure of the device

occurred.

Insert a new paragraph 12.6., to read

"12.6. Transitional provisions applicable to 07 sees of amendments
Contracting Parties applying this Regulation:

From [1 September 2020] (36 months after the datef entry into force)
shall grant approvals only if the vehicle type to b approved meets the
requirements of this Regulation as amended by the 70 series of
amendments."

Annex 5, amend to read:
"Annex 5

States of loading to be taken into consideratiométermining variations in the vertical
orientation of the dipped-beam headlamps

Loading conditions on axles referred to in parabgsa-2.6-1.6.2.6.1.1.2., 6.2.6.1.2.2.,
6.2.6.2.1.1,,6.2.6.2.1.5,2.6.2.2.2and 6.2.6.3.1.

1. For the following tests, the mass of the passenghall be calculated on the
basis of 75 kg per person.
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2. Loading conditions for different types of velkisi

2.1 Vehicles in Category ¥, [and, at the discretion of the manufacturer, N
derived from M1]

2.1.1. The—angle—of-the-light beadownward inclination of the cut-off of the
dipped-beam headlamps shall be determined underfdhewing load
conditions:

2.1.1.1. One person in the driver's seat;

2.1.1.2. The driver, plus one passenger in thet eat farthest from the driver;

2.1.1.3. 50 per cent loading
"50 per cent loading" means 50 - per cent of the ffierence between the
laden and unladen state of the vehicle, as definetespectively in
paragraphs 2.5. and 2.4. of this Regulation.

The following sequence shall be used in the orderrgposed below to

attain the 50 per cent loading condition:

(@)  thedriver;

(b)  on the front seat furthest from the driver a mass up to 75 kg;

(c) for the row immediately behind the driver's seg load the two
outer seats with a mass up to 75 kg per seat;

(d)  where additional load is necessary, it shall bevenly distributed in
the luggage / load compartment(s).

2.1.14. The driver, one passenger in the front seat dattifrom the driver, all the
seats farthest to the rear occupied,;

2.1.15. All the seats occupied

2.1.16. All the seats occupied, plus an evenly distridutead in the luggage / load,
in order to obtain the permissible load on the sede or on the front axle if
the -beetluggage / load compartmentis at the front. If the vehicle has a
front and a rear-bedtiggage / load compartmentthe additional load shall
be appropriately distributed in order to obtain tiermissible axle loads.
However, if the maximum permissible laden mass bgioed before the
permissible load on one of the axles, the loadihthe-beetluggage / load
compartment (s) shall be limited to the figure which enableattmass to be
reached;

2.1.17. Driver, plus an evenly distributed load in theebduggage / load
compartment, in order to obtain the permissible load on therezsponding
axle.

However, if the maximum permissible laden mass bgioed before the
permissible load on the axle, the loading of thestbluggage / load
compartment (s) shall be limited to the figure which enableattmass to be
reached.

@ As defined in the Consolidated Resolution on tbestruction of Vehicles (R.E.3),

ECE/TRANS/WP.29/78/Rev.2, para. 2.
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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.

24.1.2.

2.4.2.

2.4.2.1.
2.4.2.2.

In determining the above loading conditicescount shall be taken of any
loading restrictions laid down by the manufacturer.

Vehicles in CategoriesMnd M;®)

The-angle-of-the-light- beam-frodownward inclination of the cut-off of the
dipped-beam headlamps shall be determined undefotlmving loading

conditions:
Vehicle unladen and one person in the ds\serat;

Vehicles laden such that each axle carries maximum technically
permissible load or until the maximum permissiblassi of the vehicle is
attained by loading the front and rear axles privpoally to their maximum
technically permissible loads, whichever occurstfir

Vehicles in Category N [except, at the discretion of the manufacturer,
N1 derived from M1] with load surfaces:

The-angle-of-the-light beam-fralownward inclination of the cut-off of the
dipped-beam headlamps shall be determined undefotlmving loading

conditions;
Vehicle unladen and one person in theede\seat;

Driver, plus a load so distributed as teegthe maximum technically
permissible load on the rear axle or axles, omiilagimum permissible mass
of the vehicle, whichever occurs first, without e&ding a front axle load
calculated as the sum of the front axle load ofuhkaden vehicle plus 25 per
cent of the maximum permissible payload on thetfeode.

Conversely, the front axle is so considered whmnlbad surfaces is at the
front.

Vehicles in Category N [except, at the discretion of the manufacturer,
N1 derived from M1] without a load surface:

Drawing vehicles for semi-trailers:

Unladen vehicle without a load on the tiogpattachment and one person in
the driver's seat;

One person in the driver's seat: techyigermissible load on the coupling
attachment in the position of the attachment cpoerding to the highest load
on the rear axle.

Drawing vehicles for trailers:
Vehicle unladen and one person in theede\seat;

One person in the driver's seat, all theroplaces in the driving cabin being
occupied."

Annex 6, amend to read:

As defined in the Consolidated Resolution lm €onstruction of Vehicles (R.E.3) document
ECE/TRANS/WP.29/78/Re8, para. 2.
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"Annex 6

Measurement of the variation of dipped-beam int¢iamas a function of load

1.

2.1
2.1.1.

2.1.2.

2.2.

Scope

This annex specifies a method for measuring variatin motor vehicle
dipped-beam inclination, in relation to its initiéclination, caused 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 vatwetlfe calculation of
permissible variations.

Measured initial inclination

The mean value of dipped-beam inclination or Vehinclination measured
with the vehicle irthe first loading condition-Ne—1-as-defined-in-Annex 5,
for the category of vehicle under tests defined in Annex 5 to this
Regulation. It serves as a reference value for the assesssheatiations 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 horaquart of the cut-off in the
luminous distribution of the headlamp and the tantal plane,

Or by the tangent of that angle, expressed ingpeage inclination, since the
angles are small (for these small angles, 1 perisegual to 10 mrad).

If the inclination is expressed in percentageination, it can be calculated
by means of the following formula:

(. =h,) l h2) x100

where:

hy is the height above the ground, in millimetres, thie
above- mentioned characteristic point, measurea eprtical
screen perpendicular to the vehicle longitudinatize plane,
placed at a horizontal distance L.

h, is the height above the ground, in millimetresthaf centre of
reference (which is taken to be the nominal originthe
characteristic point chosen im)h

L is the distance, in millimetres, from the screerthe centre of
reference.

Negative values denote downward inclination (Sger€ 1).

Positive values denote upward inclination.
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Figure 1

Dipped-beam downward inclination of a category M vehicle

3.2.

3.3.

3.4.

4.1.

4.2.

4.3.
4.4,

4.5.

Notes:

This drawing represents a category Mehicle, but the principle shown
applies equally to vehicles of other categories.

Where the vehicle does not incorporate a heagullwelling system, the
variation in dipped-beam inclination is identicalttwthe 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 béedaout in a dark
environment (for example, a dark room) of suffitiearea to allow the
vehicle and the screen to be placed as shown wré&ity Headlamp centres
of reference shall be at a distance from the scoéahleast 10 m.

The ground on which measurements are madelshak flat and horizontal
as possible, so that the reproducibility of measwrts of dipped-beam
inclination can be assured with an accuracy of #@rad (+0.05 per cent
inclination).

If a screen is used, its marking, position anéntation in relation to the
ground and to the median longitudinal plane ofuébicle, shall be such that
the reproducibility of the measurement of the dgzpeam inclination can be
assured with an accuracy of £0.5 mrad (+0.05 pet icelination).

During measurements, the ambient temperabalel® between 10 and 30 °C.
Vehicle preparation

Measurements shall be carried out on a vehikleh has travelled a distance
of between 1,000 km and 10,000 km, preferably 5380

Tyres shall be inflated to the full-load prass specified by the vehicle
manufacturer. The vehicle shall be—fullyreplepsHfuel—water—oiband

i ity'unladen" as defined in paragraph 2.4. of this
Regulation.
The vehicle shall have the parking brake sedand the gearbox in neutral.

The vehicle shall be conditioned for at least at the temperature specified
in paragraph 3.4. above.

If a photometric or visual method is used,dteaps with a well-defined
dipped-beam cut-off should preferably be instalbedthe vehicle under test

11
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5.1.1.

5.2.

5.2.1.

5.2.2.

5.3.

5.4.

54.1.

12

in order to facilitate the measurements. Other rmean allowed to obtain a
more precise reading (for example, removal of isadamp lens).

Test procedure
General

The variations in either dipped-beam or vehicldiivation, depending on the
method chosen, shall be measured separately fér €de of the vehicle.
The results obtained from both left and right haagls under all the load
conditions specified in Annex 5, shall be withinethimits set out in

paragraph 5.5. below. The load shall be appliedwgglly without subjecting
the vehicle to excessive shocks.

Where an AFS is fitted, the measurementd kbacarried out with the AFS
in its neutral state.

Determination of the measured initial inclioat

The vehicle shall be prepared as specified ingsaph 4. above and ladém

the first loading condition for the category of velicle under test, as
specified in Annex 5—{firstloading—condition—ofethrespective—vehicle
categoery)to this Regulation Before each measurement, the vehicle shall be
rocked as specified in paragraph 5.4. below. Mesasents shall be made
three 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 aritimatean of the results by more
than 2 mrad (0.2 per cent inclination), a furtheries of 10 measurements
shall be made, the arithmetic mean of which staikttute the final result.

Measurement methods

Any method may be used to measure variations ainition provided that
the readings are accurate to within + 0.2 mradQ2@er cent inclination).

Treatment of vehicle in each loading condition

The vehicle suspension and any other part likelyatfect dipped-beam
inclination shall be activated according to the oels described below.

However, the technical authorities and manufactureay jointly propose
other methods (either experimental or based updculegions), especially
when the test poses particular problems, providech scalculations are
clearly valid.

M category vehicles with conventional suspension

With the vehicle standing on the measuring sitd, dhnecessary, with the
wheels resting on floating platforms (which sha#l bsed if their absence
would lead to restriction of the suspension movenidely to affect the
results of measurements), rock the vehicle contislyofor at least three
complete cycles, for each cycle, first the rear #mh the front end of the
vehicle is pushed down.

The rocking sequence shall end with the completbra cycle. Before
making the measurements, the vehicle shall be elfoéo come to rest
spontaneously. Instead of using floating platfgrithe same effect can be
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54.2.

5.4.2.1.

54.2.2.

5.4.2.3.

54.3.

5.5.

5.5.1.

5.5.2.

5.5.3.

5.5.3.1.

5.5.3.2.

5.5.3.3.

achieved by moving the vehicle backwards and fodwafor at least a
complete wheel revolution.

M, M3 and N category vehicles with conventional suspemsi

If the treatment method for category: Mehicles described in
paragraph 5.4.1. is not possible, the method deestrin paragraphs 5.4.2.2.
or 5.4.2.3below may be used.

With the vehicle standing on the measusitg and the wheels on the
ground, rock the vehicle by temporarily varying thad.

With the vehicle standing on the measusitg and the wheels on the
ground, activate the vehicle suspension and aérgblarts which may affect
the dipped-beam inclination by using a vibratianm riThis can be a vibrating
platform on which the wheels rest.

Vehicles with non-conventional suspensiomerg the engine has to be
running.

Before making any measurement wait until the Vehiias assumed its final
attitude with the engine running.

Measurements

The variation of the inclination of the dipped-breahall be assessed for each
of the different loading conditiongs specified in Annex 5 to this
Regulation, in relation to the measured initial inclinationtelenined in
accordance with paragraph 5.2. above.

If the vehicle is fitted with a manual headlampdliing system, the latter
shall be adjusted to the positions specified by rfenufacturer for given
loading conditions (according to Annexdthis Regulatior).

To begin with, a single measurement shathbde in each loading condition.
Requirements have been met if, for all the loadiogditions, the variation in
inclination is within the calculated limits (for ample, within the difference
between the stated initial inclination and the lowed upper limits specified
for approval) with a safety margin of 4 mrad (Oet pent inclination).

If the result(s) of any measurement(s) daes not lie within the safety
margin indicated in paragraph 5.5dbove or exceed(s) the limit values, a
further three measurements shall be made in thelingaconditions
corresponding to this (these) result(s) as spekifigparagraph 5.5.8elow.

For each of the above loading conditions:

If none of the three measured resultedifby more than 2 mrad (0.2 per
cent inclination) from the arithmetic mean of thesults, that mean shall
constitute the final result.

If any measurement differs from the argtimmean of the results by more
than 2 mrad (0.2 per cent inclination), a furtheries of 10 measurements
shall be made, the arithmetic mean of which staikttute the final result.

If a vehicle is fitted with an automatiealdlamp-levelling system which has
an inherent hysteresis loop, average results atdpeand bottom of the
hysteresis loop shall be taken as significant \&alue

All these measurements shall be made in accordaitcgoaragraphs 5.5.3.1.
and 5.5.3.2above

13
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5.5.4. Requirements have been met, if, under alflify conditions, the variation
between the measured initial inclination determiriedaccordance with
paragraph 5.2.above and the inclination measured under each loading
condition is less than the values calculated imgaph 5.5.1above (without
safety margin).

5.5.5. If only one of the calculated upper or lowerits of variation is exceeded,
the manufacturer shall be permitted to choose fardifit value for the stated
initial inclination, within the limits specified faapproval.”

Annex 7, amend to read:
"Annex 7

Indication of the downward inclination of the diphbeam headlamps cut-off referred to in

front fog lamp cut-off referred to in paragraph.6.2.2. of this Regulation

=K

) )
Standard symbol for Value of the stated
dipped-beam headlamp initial adjustment

Example 1

) )
Standard symbol for Value of the downward
front fog lamp inclination

Annex 8, amend to read:

14
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"Annex 8

The controls for the headlamp-levelling devicesemefd to in paragraphs 6.2.6.2.2.,
6.2.6.2.1.2. and 6.2.6.2.2.2. of this Regulation

1. SPECIFICATIONS

1.1. Downward inclination of the dipped-beam slialbll 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 counter clockwiseedtion;
(c) By depressing a button (push-pull control).

If several buttons are used to adjust the beamptiton which gives the
greatest downward inclination shall be installedtite left or below the
button(s) for other dipped-beam positions.

A rotary control which is installed edge-on, or lwibnly the edge visible,
should follow the operating principles of contrélTypes (a) or (c)

1.1.1. This control shall carry symbols indicating cleartyhe movements
corresponding to the downward and upward inclimatbthe dipped-beam.

1.2. The "0" position corresponds to the initial inclilma according to paragraphs
6:2.6-116.2.6.1.1.1. and 6.2.6.2.1.&f this Regulation.

1.3. The "0" position which, according to paragraph-&22.6.2.6.2.2.2 of this
Regulation has to be a "stop position”, need noessarily be at the end of
the scale.

1.4. The marks used on control shall be explained irotheer's handbook.

1.5. Only the following symbols may be used to identtig controls:

_— . . _— —_
s or combination of s and s
jn jn jn

Example 1
\ QZ
0
Example 2

15



ECE/TRANS/WP.29/GRE/2015/5

16

\
—_—>
W=

\
Example 3
o
o
=y
iD

Note: Symbols employing five lines instead of foumay also be used."

Annex 9, paragraphs 1.3.1. , 1.3.2. and 1.3.1.2., amend to read:

"1.3.1.

1.3.2.

Initial downward inclination

The initial downward inclination of the cut-off dhe dipped-beamas
prescribed in paragraph 6.2.6.1.1.1and the class "F3" front fog lampas
prescribed in paragraph 6.3.6.1.2.1.1., shall be set to the plated ficase
required and shown in Annext@ this Regulation

Alternatively the manufacturer shall set the idittam to a figure that is
different from the plated figure where it can bewh to be representative of
the type approved when tested in accordance wélptbcedures contained
in Annex 6to this Regulationand in particular paragraph 4.1.

Variation of inclination with load

For vehicles in Mu category, [and, at the discretion of the manufacter,
N1 derived from Mji] the variation of the dipped-beam downward
inclination as a function of the loading conditionsspecified within this
section shall remain within the range prescribed in paragraph
6.2.6.1.1.2.

For vehicles in categories M and N other than M[and, at the discretion
of the manufacturer, Ni derived from Mi], the variation of the dipped-
beam downward inclination as a function of the lngdconditions specified
within this section shall remain within the range:

0.2 per cent to 2.8 per cent for headlamp mogrtigight h < 0.8;
0.2 per cent to 2.8 per cent for headlamp mogrtigight 0.8< h< 1.0; or

0.7 per cent to 3.3 per cent (according to theérgjmange chosen by the
manufacturer at the approval);

0.7 per cent to 3.3 per cent for headlamp mogriteight 1.0 < k& 1.2 m;
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1.2 per cent to 3.8 per cent for headlamp mogrigight h > 1.2 m.

For all the categories of vehiclesnithe case of a class "F3" front fog lamp
with (a) light source(s) having a total objectiveninous flux which exceeds
2,000 lumens, the variation of the downward indlora as a function of the
loading conditions specified within this sectiorablmemain within the range:

0.7 per cent to 3.3 per cent for front fog lampumting height i 0.8 ;
1.2 per cent to 3.8 per cent for front fog lampumting height h > 0.8 m.

The -states-of loadingonditions defined in Annex 5 to this Regulatiorto

be used shall be-asfollews—as-indicated-in-Anh@i-this- Regulationthe
following: [ferevery-system-adjusted-accordingly].

1.3.2.1. Vehicles in category:M
Paragraph 2.1.1.1.
Paragraph 2.1:-2.6. taking into account Paragraph 2.1.2."

Justification

1. The following explanation summarises the maj@ps undertaken by GTB and
OICA that have culminated in this proposal for adrent to Regulation No. 48. An
informal document for the seventy-third sessionGRE will provide further detailed
supportive information.

2. This document has been prepared to formallyodhice the joint GTB / OICA
proposal to amend Regulation No. 48. However, @riticipated that the discussion at the
seventy-third session of GRE will result in the echder a further submission, hopefully
resulting in adoption at the seventy-fourth sessirfinal decision at the seventy-third
session of GRE is not being sought.

3. At its sixty-fourth session, GRE considered itifermal proposal (GRE-64-57) by
the expert from Germany to mandate automatic lenglfor all headlamps producing a
principal dipped beam. The experts from Germany #wedNetherlands resubmitted this
proposal at the sixty-fifth session (ECE/TRANS/WS?@RE/2011/27). The proposal
received comments from the experts of GTB (GRE-85a0d GRE-65-17) and OICA
(GRE-65-16) among others.

4. At the sixty-fifth session of GRE, GTB presentad initial response (GRE-65-17)
and concluded that:

» There is no evidence that glare causes road adsidelowever, it does provoke
complaints.

e There is strong evidence that good road illumimatiproduced by efficient
headlamps reduces accidents.

e The 2,000 Im criterion cannot be justified on safgtounds and it incorrectly
distinguishes between light source technologies.

» The benefit for road-safety is only limited, whialould justify the additional costs,
from the mandatory installation of auto-levelling.

* A detailed study of the relationship of headlamigrahent and glare in the real-
world road traffic conditions was required. The waf International Commission
on lllumination (CIE) technical committee TC4-45dathe Society of Automotive
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Engineers (SAE) Pedestrian Visibility Taskforce yided a good basis for glare /
visibility investigations.

5. GRE adopted ECE/TRANS/WP.29/GRE/2011/27 with aldition of a 90-month
transitional provision and agreed that:

e This adoption was subject to the development ofogpgsal, to be prepared by the
expert from GTB who would lead a comprehensive ytad glare and visibility
during night-time driving.

* In case the results of the study revealed alterestto the adopted mandatory
requirements for automatic levelling and cleanithg, provisions of Regulation No.
48 would be re-examined at any time during the @ transitional period
provided by ECE/TRANS/WP.29/GRE/2011/27.

» A dedicated working group based on the GTB strectuould manage the study,
and participation would be open to GRE experts.

6. GTB launched its task force for tl@oordination of Automotive Visibility and
Glare Studies (CAVGS) in June 2011. The task force documere available with
unrestricted access on the GTB website (www.gthtiligy.org/VGS/indexVGS.htm).

7. At its June 2012 session, WP.29 decided to refdocuments
ECE/TRANS/WP.29/2011/99 and Corr.1 back to GRE fiother consideration. In this
respect, the EU requested a cost/benefit analysis.

8. The GTB CAVGS task force presented the resdltthese studies to GRE at its
seventy-first session (GRE-71-32) with conclusitire:

¢ Vehicle inclination (pitch angle) and the mountihgight of headlamps controls
visibility distance and glare.

* Analysis based upon the CIE Standard CIE S021/E120hd the Technical Report
CIE188: 2010 clearly demonstrated that there isarcelation between glare and the
type of light source (GRE-71-32, page 50). Thetéxgs2,000 lumen criterion is not
appropriate.

9. GTB addressed the levelling issue at the siiktly-ession of GRE (GRE-65-17)
arguing that, based upon the available evideneey¢hicle-loading effects only contribute
to 22 per cent of the influencing factors of glafeirther, GRE-65-17 summarised the
results of accident studies indicating that theditions under which static auto-levelling
would contribute to road safety (GRE-65-17, pag®22). This led to the decision to carry
out a series of tests with Mehicles at the DEKRA test centre in Klettwitz, r@any to
evaluate the effects of different headlamp techgiek and vehicle installations on glare,
based on a "50 per cent loading condition". An wieav of the preparation, execution and
subsequent work associated with the Klettwitz tesis presented (GRE-71-32, pages 79-
98, 102-116 and 154-158).

10. The conclusion of the Klettwitz tests was thia¢ deciding factors concerning
headlamp glare are vehicle pitch angle resultimynfrloading conditions and initial
headlamp aim in association with mounting heighite Ttype of light source has no
influence on the results. Glare is independenheftype of light source. Based upon these
conclusions, GTB recommended the replacement of 200 Im criterion as the
determining requirement for automatic levelling.

11. The Klettwitz tests focused on the issue ofregleoward oncoming drivers and
provided clear indications on glare effects usingekection of vehicles set up with initial
aiming of the headlamps at 1 per cent down and W& per cent loading". GTB
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demonstrated the correlation between the Klettieisz results and the research summarised
in a literature review (GRE-71-32, pages 102-116).

12. In addition to the question of glare, the ekpeom Poland emphasised the
importance of maintaining adequate visibility dista. GTB concluded that it was
necessary to extend the scope of its study to @efinacceptable range of headlamp aim
that would respect both glare and visibility comserConsequently, GTB decided to carry
out a series of calculations following the CIE Stard S021/E: 2011 (GRE-71-32, pages
118-152).

13. The presentation of the work of the GTB CAV@&Skt force to the seventy-first
session of GRE concluded with a diagram showingatheolute aiming limits, resulting
from the CIE calculations, to respect glare andbilisy considerations for a range of
headlamp mounting heights. Discussion at the sgviast session of GRE revealed
concerns of the contracting parties related toaiih@ng of the cut-off above the H-H line
(above 0 per cent D) in the case of the lower magrtieights. The diagram was amended
to take account of these concerns as follows:

Figure No. 1
Aiming limits and headlamp mounting heights
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T
|
|
|

1100 |
|
|
|
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Current
Regulation

900

The upward
aiming limit is
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the cutoffis
inclined above
the H-H plane

Maximum outline of
aiming limits resulting
from GTB studies

800
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700
Limits modified to ensure that the vertical aim
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T
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|
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Vertical aim of horizontal cutoff — Relative to the H-H Plane through the centre of reference of the headlamp
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14.  In conclusion, the joint GTB / OICA proposaltdsintroduce a criterion to determine

in which cases automatic static headlamp levekingl be installed. This criterion is based
upon the pitch of the vehicle resulting from the0 cent load distribution shown below.

This replaces the existing 2,000 lumen criteriod ao introduces a performance-based
requirement instead of the current design resggatequirement.

15. It is important to note that the "50 per cayading" condition is in addition to the
current loading conditions described in Annex Regulation No. 48.
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Figure No. 2
50 per cent loading

50% Load Distribution in the Vehicle

“50% loading” means 50% of the difference
between the laden and unladen state of the
vehicle

The following sequence shall be used in the
order proposed below to achieve the 50%
loading condition:

Thedriver

"
On the front seat furthest from the driver a
mass up to 75kg

+

For the row immediately behind the driver's
seat, load the two outer seats with a mass up
to 75 kg per seat

+
Where additional load is necessary, it shall be
evenly distributed in the luggage / load
compartment(s).

16. In the case where the application of the "50 qant loading" criterion does not
indicate mandatory automatic static headlamp lewgland the requirements of the "100
per cent loading" are not fulfilled, a manual otamatic levelling device shall be installed
(please refer to the flow diagram below).

Figure No. 3
Flowchart for levelling

Vehicle loaded to the 50%
condition as described in
Annex5§2.1.1.3

Anautomaticlevelling device
mustbe installed
(§6.2.6.2.1.1), which shall
ensure thatthe vertical
inclination limits prescribed in
§.6.2.6.1.1.2 are not exceeded
underany loading condition of
Annex 5§.2.1 (§6.2.6.2.1.3)

The position of the
dipped-beam cutoff
remainswithin the limits
prescribed in§6.2.6.1.1.2

Vehicle loaded to the 100%
condition of Annex 5§.2.1.1.7
[

Amanual orautomatic
levelling device mustbe
installed (§6.2.6.2.1.2), which
shall ensure thatthe vertical
inclination limits prescribed in
§.6.2.6.1.1.2 are not exceeded
under any condition of loading
of Annex5 §.2.1
(§6.2.6.2.1.3).

The position of the
dipped-beam cutoff
remains within the
limits prescribed in
§6.2.6.1.1.2

No correction necessary
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17. It should be emphasised that the initial aimeguirement remains but the vehicle
manufacturer declares the actual value duringytbe approval.
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