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SCOPE

This Regul ation applies to certain advance-warni ng devi ces

i ntended to be on board vehicles and to be placed on the
carriageway in order to signal, by day and at night, the presence
of a halted vehicle.

DEFI NI TI ONS

For the purposes of this Regul ation,

"Advance-warning triangle" neans the device referred to in
paragraph 1 above, and in the formof an equilateral triangle;

"Type of triangle" means advance-warni ng triangles which do not
differ in such essential respects as:

the trade nanme or nark;
the optical characteristics;
the distinctive geonmetrical and nmechani cal features of the design

"Retro-reflecting device" nmeans an assenbly, ready for use,
conprising one or nmore retro-reflecting optical units;

"Front face of the triangle" nmeans the face carrying the optica
units;

"Axis of the advance-warning triangle" neans the straight |ine
whi ch, perpendicular to the front face of the triangle, passes
through its centre;

"Fluorescent material" nmeans a material which, either in the mass
or at the surface, when excited by daylight, exhibits the
phenonmenon of photo-|uni nescence ceasing rather shortly after
excitation;

"Lumi nance factor" means the ratio of the |uninance of the body
considered to the |um nance of a perfect diffuser under identica
conditions of illum nation and observation. The |um nance of the
body considered includes that produced by reflection and by

fl uorescence;

"Coefficient of lumnous intensity (CIL)" neans the anpunt of

lum nous intensity reflected in the direction considered, divided
by the illumination of the retro-reflecting device for given
angles of illumnation, divergence and rotation. The illumi nation
is measured in a plane nornal to the direction of the incident
light.
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APPLI CATI ON FOR APPROVAL

The application for approval shall be subnitted by the hol der of
the trade nanme or mark or by his duly accredited representative,
and shall be acconpani ed by:

Di mensional drawings in triplicate in sufficient detail to pernmit
identification of the type;

A brief description giving the technical specifications of the
materials constituting the advance-warning triangle and
i nstructions for use;

A copy of the instructions on its assenbly for use;

Four sanples of the advance-warning triangle and at |east two
protective covers if the advance-warning triangles are to be
supplied with protective covers

Two sanpl es of the fluorescent material in which a 100 x 100 mMm
square can be inscribed and which are fully representative of the
mat eri al applied under the same conditions to the sane base
material as used for the advance-warning triangle.

MARKI NGS

Every advance-warning triangle and its protective cover shall
when submitted for approval, bear the trade name or mark of the
applicant; such marking shall be clearly |egible and be indelible.

Every advance-warning triangle and its protective cover shal
provi de adequate space for the approval nark; the space aforesaid
shall be shown in the drawings referred to in paragraph 3. 1.
above.

APPROVAL

If all the sanples of a type of advance-warning triangle which are
submitted in conformity with the provisions of paragraph 3 above
neet the requirenents of this Regul ation, approval shall be

gr ant ed.

The approval number shall be assigned to each type approved. |Its
first two digits (at present 03 corresponding to the 03 series of
amendnment s which entered into force on 3 March 1985) shal

i ndi cate the series of amendnents incorporating the nost recent
maj or techni cal amendnents nmade to the Regulation at the time of

i ssue of the approval. The sane Contracting Party shall not
assign the same nunber to another type of advance warning triangle
covered by this Regul ation.

Noti ce of approval or of refusal of approval of a type of advance-
warning triangle pursuant to this Regul ation shall be communi cat ed
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to the countries Parties to the Agreenent which apply this
Regul ati on by nmeans of a formconform ng to the nodel in annex 1
to this Regul ati on acconpani ed by di nensi onal draw ngs (supplied
by the applicant for approval) in a fornmat not exceeding A 4
(210 x 297 mm, or folded to that fornmat, and on an appropriate
scal e.

5. 4. In addition to the markings prescribed in paragraph 4.1. above,
there shall be affixed, in the space referred to in paragraph 4. 2.
above, to every advance-warning triangle and to its protective
cover conformng to a type approved under this Regul ation

5.4. 1. An international approval mark consisting of:

5.4.1.1. a circle surrounding the letter "E'" followed by the distinguishing
nunber of the country which has granted approval; 1/

5.4.1.2. the nunber of this Regulation, followed by the letter "R' and the
approval nunber prescribed in paragraph 5.2. above. The figures
and letters shall face the same way as the letter "E"

5. 5. The trade nanme or mark on the protective cover shall be visible
fromthe outside

5. 6. The approval mark shall be clearly |egible and indelible.

5.7. Annex 2 to this Regulation gives exanples of the arrangenent of
t he approval mark.

6. GENERAL SPECI FI CATI ONS

6. 1. The advance-warning triangle shall be open at the centre and shal
conprise a red border composed of an outer retro-reflecting strip
and an inner fluorescent strip, the whole supported at a certain
hei ght above the surface of the carriageway. The open centre and
the fluorescent and retro-reflecting strips shall be bounded by
concentric equilateral triangular contours.

1/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 (vacant), 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Her zegovi na, 32-36 (vacant) and 37 for Turkey. Subsequent nunbers
shal | be assigned to other countries in the chronol ogi cal order in which they
ratify or accede to the Agreenment concerning the Recognition of Approval for
Mot or Vehi cl e Equi prent and Parts, and the nunbers thus assigned shall be
conmuni cated by the Secretary-CGeneral of the United Nations to the Contracting
Parties to the Agreenent.
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6. 2.

.1

.1

.1

.1

Advance-warni ng triangles shall be so nade that in nornmal use (on
the road and when carried in the vehicle) they retain the
prescribed characteristics and their satisfactory functioning
continues to be ensured.

The optical units of the advance-warning triangle shall not be
easily di sassenbl ed. The various parts maki ng up the advance-
warning triangle shall provide good stability on the road. They
shall not be easily disassenbled. |If a triangle has to be fol ded
in order to be placed in its protective cover, the novable parts,
including its supports, shall not be detachabl e.

Wen the advance-warning triangle is in the position of use on the
road, the front face of the triangle nust be vertical. This
condition is deened fulfilled if the axis of the triangle does not
forman angle of nore than 5° with the base pl ane.

The front face of the advance-warning triangle shall be easy to
clean; in particular, it shall not be rough, and such
protuberances as it may exhibit shall not prevent such cl eaning.

The advance-warning triangle and its support shall not present
sharp edges or corners.

The advance-warning triangle shall be acconpanied by its
protective cover, if any, against external agents, especially
during carriage; it nmay however be supplied w thout protective
cover where the necessary protection is provided by other neans.
These neans shall be stated in the description nmentioned in

par agraph 3.2. above and in the conmuni cation form under
paragraph 5.3 of this Regul ation

Each triangle shall be required to be acconpani ed by a copy of the
instructions referred to in paragraph 3.3. above.

PARTI CULAR SPECI FI CATI ONS

Requi renents as to shape and di nensions

Shape and dinensions of the triangle (see annex 3)

The theoretical sides of the triangle shall be 500 £ 50 mm I ong.
The retro-reflecting units shall be arranged al ong the edge within
a strip of an unvarying w dth which shall be between 25 mm and

50 mMm

Bet ween the outer edge of the triangle and the retro-reflecting

strip there may be an edging not nore than 5 mm w de and not
necessarily red-col oured.
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The retro-reflecting strip may be continuous or not. In the
latter case the free area of the supporting material mnust be red
(see al so paragraph 7.3.1.2. of this Regul ation

The fluorescent surface shall be contiguous to the retro-
reflecting units. It shall be arranged synmetrically along the
three sides of the triangle. Wen in use, its surface area shal
be not less than 315 cnf. However, an edgi ng, continuous or not,
not more than 5 mm w de, which need not necessarily be red-

col oured, may be placed between the retro-reflecting surface and
the fluorescent surface.

The side of the open centre of the triangle shall have a m ni mum
length of 70 mm (fig. 1).

Shape and di nensi ons of the support

The di stance between the supporting surface and the | ower side of
t he advance-warning triangle shall not exceed 300 mMm

Colorinmetric specification

Retro-refl ecting devices

Retro-reflecting devices shall be nade of naterial coloured red in
t he nass.

When the retro-reflecting device is illuminated by the CIE
standard illuminant A, with an angle of divergence of 1/3° and an
illumnation angle V = H = 0°, or, if this produces a colourless
surface reflection, an angle V =+ 5°, H= 0°, the trichromatic
co-ordinates of the red reflected lum nous flux shall be within
the following limts:

[imt towards yellowy
[imt towards purple z

The testing of the colour shall be carried out according to the
nmet hod described in annex 5, paragraph 2. 1.

Fl uorescent materials

The fluorescent materials shall either be coloured in the mass or
take the form of separate coatings applied to the surface of the
triangle.

When the fluorescent material is illumnated by the ClE standard
illuminant C the trichromatic co-ordinates of the Iight reflected
and emtted by the fluorescence shall be within an area of which
the corner points are determ ned by the follow ng co-ordi nates
(the angle of illum nation being 45° and the observation being
made at an angle of 90° to the sanple (45°/0° measuring
geonetry)):
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Poi nt 1 2 3 4
X 0. 690 0.595 0. 569 0. 655
y 0. 310 0. 315 0. 341 0. 345
7.2.2.3. The testing of the colour shall be carried out according to the
nmet hod described in annex 5, paragraph 2. 2.
7. 3. Phot onetric specifications
7.3.1. Retro-refl ecting devices
7.3.1.1. The values of the CIL of retro-reflecting optical units shall be
not less than those given in the table bel ow, expressed in
mllicandel as per lux, for the angles of divergence and the
illum nation angle shown:
Il'lum nation angles B
Vertical V (By) 0° + 20° 0° 0°
Horizontal H (B,) 0° or + 5° 0° + 30° + 40°
Angl es of 20’ 8, 000 4, 000 1,750 600
di ver gence
a 1° 30 600 200 100 50
7.3.1. The CIL nmeasured on randomslices of 50 nmlength of the retro-

1

1

. 2.

. 2.

reflecting device shall |ie between extremes having a ratio not in
excess of 3. These slices are taken between the perpendiculars to
the side of the triangle and passing through the corresponding
apexes of the central aperture. This requirenent applies to an
angl e of divergence of 20' and to illum nation angles of V = 0°,
H=0° or £5° and V= = 20°, H = 0°.

Diversity of |uminance at angles of illumnation of V = 0°,
H=4+ 30°, and V = 0°, H = = 40° shall be tolerated on condition
that the triangular shape remains clearly discernible, for an
angl e of divergence of 20' and an illumi nation of approximtely
1 | ux.

The nmeasurements referred to above shall be perforned by the
nmet hod described in annex 5 to this Regul ation, paragraph 4.

Fl uorescent materials

The | um nance factor including the |um nance by reflection and
fl uorescence, shall not be |l ess than 30 per cent.

The measurenent of the |um nance factor shall be carried out
according to the nethod described in annex 5, paragraph 3.
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TEST PROCEDURE

Every advance-warning triangle and its protective cover, if any,
shal |l neet the requirenents of the checks and tests described in
annex 5 to this Regul ation.

MODI FI CATI ONS OF THE ADVANCE- WARNI NG TRI ANGLE TYPE AND EXTENSI ON
OF APPROVAL

Every nodification of the triangle type shall be notified to the
admi ni strative department which granted approval. The depart nment
may then either:

consi der that the nodifications made are unlikely to have an
appreci abl e adverse effect, and that in any case the triangle
still neets the requirements; or

require a further report fromthe technical service responsible
for conducting the tests.

Noti ce of confirmation of approval, specifying the nodifications,
or of refusal of approval shall be communi cated by the procedure
specified in paragraph 5.3. above to the Parties to the Agreenent
whi ch apply this Regul ation

The conpetent authority issuing the extension of approval shal
assign a series nunber to each conmunication formdrawn up for
such an extension and informthereof the other Parties to the
1958 Agreenent applying this Regulation by neans of a

conmuni cation formconformng to the nodel in annex 1 to this
Regul ati on.

CONFORM TY OF PRODUCTI ON

The conformity of production procedures shall conply with those
set out in the Agreenent, Appendix 2 (E ECH 324-
E/ ECE/ TRANS/ 505/ Rev. 2), with the follow ng requirenents:

Advance-warni ng triangl es approved under this Regul ation shall be
so manufactured as to conformto the type approved by neeting the
requi renents set forth in paragraphs 6, 7 and 8 above.

In addition, the stability in tine of the optical properties and
colour of retro-reflecting optical units of advance-warni ng
triangles conformng to an approved type and in use shall be
verified. 1In the event of a systematic deficiency of the retro-
reflecting optical units of advance-warning triangles in use and
conforming to an approved type, approval nmay be withdrawn. A
"systematic deficiency" shall be deemed to exist where an approved
type of advance-warning triangle fails to neet the requirenments of
paragraph 6.2. of this Regulation
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10. 3. The mini mumrequirenents for conformty of production contro
procedures set forth in annex 7 to this Regul ation shall be
conplied with.

10. 4. The m ni mumrequirenents for sanpling by an inspector set forth in
annex 8 to this Regul ation shall be conplied wth.

10. 5. The authority which has granted type approval nmay at any tine
verify the conformty control methods applied in each production
facility. The normal frequency of these verifications shall be
once every two years.

11. PENALTI ES FOR NON- CONFORM TY OF PRCDUCTI ON

11. 1. The approval granted in respect of a type of advance-warning
triangle nay be withdrawn if the foregoing requirenments are not
conplied with.

11. 2. If a Contracting Party to the Agreenent applying this Regul ation
wi t hdraws an approval it has previously granted, it shal
forthwith notify the other Contracting Parties applying this
Regul ati on thereof by means of a comunication formconforning to
the nodel in annex 1 to this Regulation

12. PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

If the hol der of the approval conpletely ceases to nanufacture a
devi ce under this Regul ation, he shall informthereof the

aut hority which granted the approval. Upon receiving the rel evant
conmuni cation that authority shall informthe other Parties to the
Agreenent which apply this Regul ation thereof by neans of a
conmuni cati on formconformng to the nodel in annex 1 to this
Regul ati on.

13. NAMES AND ADDRESSES OF TECHNI CAL SERVI CES CONDUCTI NG APPROVAL
TESTS, AND OF ADM NI STRATI VE DEPARTMENT

The Contracting Parties to the Agreenent applying this Regul ation
shal | communicate to the secretariat of the United Nations the
nanmes and addresses of the technical services conducting approva
tests and of the administrative departnents which grant approva
and to which the forms certifying approval or refusal or

wi t hdrawal of approval, issued in other countries, are to be sent.
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Annex 1

COVMUNI CATI ON
(maxi mum format: A4 (210 x 297 nm))

i ssued by: Nane of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a type of advance-warning triangle pursuant to Regul ation No. 27.

Approval No.: ........... Extension No.: .........
1. Trade name or mark of the advance-warning triangle
2. Manuf acturer's name .

3. Address .

4. I f applicable, nane of manufacturer's representative
5. Address .

6. Brief description of the advance-warning triangle .
7. Submitted for approval on .

8. Techni cal service conducting approval tests .

9. Date of report issued by that service .

10. Nunber of report issued by that service .

11. Approval granted/ extended/refused/ w t hdrawn 2/

12. Remar ks .

13. Pl ace .
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Annex 1

14. Dat e

15. Si gnature .

16. The foll owi ng docunents, bearing the approval nunber shown above,
annexed to this conmuni cation:
..... di mensi oned draw ngs
..... phot ogr aphs

1/ Di stingui shing nunber of the country which has

grant ed/ ext ended/ ref used or wi thdrawn approval (see footnote 1/ to
paragraph 4.4.1.).

2/ Stri ke out what does not apply.

are
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Annex 2

ARRANGEMENTS OF THE APPROVAL MARK

> 27R03216 =

27R03216

27R03216 iaﬁ

An advance-warni ng triangle bearing one of the approval marks shown above has
been approved in the Netherlands (E4) under approval nunber 03216. The first
two digits of the approval nunber indicate that the approval was granted
according to the requirenments of this Regulation as amended by the 03 series
of amendnents.

Note: The draw ngs show several possible enbodi nents and are given by way of
exanpl e. The conpetent authorities shall avoid using Roman nunerals for the
approval, in order to prevent any confusion with other synbols.
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Annex 3
Figure 1: SHAPE AND DI MENSI ONS OF THE ADVANCE- WARNI NG TRI ANGLE
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Annex 3

Figure 2: TEST DEVI CE FOR CLEARANCE TO GROUND
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Annex 4

Annex 4

DETERM NATI ON OF THE ROUGHNESS OF THE ROAD SURFACE " SANDY BEACH' METHOD

1. Pur pose of the nethod
1.1. The purpose of this nmethod is to describe and to determine to a

certain extent the geonetric roughness of that part of the road
surface on which the advance-warning triangle is placed during the
test of stability in wind, as required according to annex 5,

par agraph 10.

2. Principle of the nethod

2. 1. A known volune V of sand is spread evenly on the surface of the
carriageway in the formof a circle. The ratio of the volune used
to the area S covered is defined as "nmean sand depth" HS and is
expressed in mm

_V
HS =3

2.2. The test is carried out by means of round-grain, dry sand and havi ng
a grain size between 0.160 nmand 0.315 nm The vol unme ampbunts to
25 mM + 0.15 m. The sand is spread out over the surface where the
test is carried out by nmeans of a flat, circular disc with a
di aneter of 65 nm one side of which is covered with a sheet of
rubber having a thickness of 1.5 mmto 2.5 mm and the other being
provided with an appropriate handle. |f the dianmeter of the
circular area covered with sand is D mm the nean sand depth will be
cal cul ated in accordance with the fornmnul a:

HS=%D§ 0103 nm

D2
3. Perf ormance of the test
3. 1. The surface on which the test is to be carried out nust be dry and
at first be brushed with a soft brush to renove any dirt or |oose
gravel .
3. 2. The sand which has been firmy filled into an appropriate receptacle

is then poured out on the surface to be tested in a single heap
The sand is then carefully spread out on the surface by neans of
repeated circular novenents of the rubber faced disc so as to form
the | argest possible round area covered with sand. The sand will
then fill all depressions and hol | ows.
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Annex 4

Two dianeters, at right angles to one another, of the "beach" thus
formed are usually measured. The nean value is rounded off to the
nearest 5 mMm with the depth of the sand HS being cal cul at ed
according to the formula given in paragraph 2.2.

Six tests of this kind are carried out on the supporting surface,
with the parts to be tested being distributed over the surface to be
tested as evenly as possible. The overall nean of the results
obtained is given as the nean sand depth HS of the road surface
where the advance-warning triangle has been pl aced.
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Annex 5

Annex 5
TEST PROCEDURES
1. Cener al

1.1. The applicant shall submit sanples, as nentioned in paragraphs 3.4.
and 3.5. of this Regulation, for approval

1.2. After verification of the general specifications (paragraph 6 of the
Regul ation) and the specifications of shape and di nensi ons
(paragraph 7.1. of this Regulation), all sanples shall be subjected
to the heat resistance test (paragraph 7 below) and exam ned after
at | east one hour of rest.

1.3. The CIL value of the four sanples of the advance-warning triangles
submtted is measured at an observation angle of 20' and at an
illumnation angle with the conmponents V = 0°, H= % 5°; this test
is carried out in accordance with the nmethod described in
par agr aph 4 bel ow.

1.4. The two triangles which show the snallest and the |argest C L value
during the tests carried out according to paragraph 1.3. above shal
be visually conpared, during daylight and at a di stance of 30 m by
an observer having normal col our response, with the two sanpl es
submitted in accordance with paragraph 3.5. of this Regul ation
There shall be no noticeable difference in colour or |umnance
between the fluorescent nmaterial on the four sanples.

1.5. The sane two samples with the smallest and the largest CIL value in
the tests according to paragraph 1.4. above shall be subsequently
subjected to the following tests

1.5.1. Measurenent of the values of the CIL in respect of the observation
and illumnation angles referred to in paragraphs 7.3.1.1. and
7.3.1.2. of this Regulation according to the nmethod described in
paragraph 4 below. The visual inspection as neant in
paragraphs 7.3.1.3. and 7.3.1.4. of this Regulation can then al so be
per f or med.

1.5.2. Testing of the colour of the retro-reflected light according to
paragraph 2.1. bel ow on the sanple which, as a result of a visua
i nspection, seens to have the |east favourable colorinetric
characteristics; in other cases the sanple with the highest CL
concerned shall be exam ned.

1.5.3. Test of clearance to ground according to paragraph 5 bel ow.
1.5. 4. Mechani cal solidity test according to paragraph 6 bel ow.

1.6. One sanpl e other than those referred to in paragraph 1.5. bel ow
shal |l be subjected to the follow ng tests:
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Testing of resistance to penetration of water into the retro-
reflecting device according to paragraph 11.1. below or if relevant,
of the mirror-backed reverse side of the retro-reflecting device,
according to paragraph 11.2. bel ow.

The second sanple, other than those referred to in paragraph 1.5.
above, shall be subjected to the follow ng tests:

Water test according to paragraph 8 bel ow

Testing of resistance to fuels according to paragraph 9 bel ow.
Test of stability against wind according to paragraph 10 bel ow.
After the tests specified in paragraph 1.5. above, the two sanpl es
submi tted according to paragraph 3.5. of this Regulation shall be
subj ected to the followi ng tests

Col our test according to paragraph 2.2. bel ow

Test of the lum nance factor according to paragraph 3 bel ow

Test of weather resistance according to paragraph 12 bel ow.

Col our tests

Colour of retro-reflecting devices

The colour of the retro-reflecting devices to be tested according to
paragraph 7.2.1. of this Regul ation nay be ascertained visually by
observers havi ng nornmal col our-response, by neans of conparison with
coloured lights the trichromatic co-ordinates of which is adequately
within the colour limts defined in paragraph 7.2.1.2. of this
Regul ati on.

If any doubt remains after this test, conpliance with the
colorinetric specifications shall be verified by determining the
trichromatic co-ordinates of the nost doubtful sanple.

Col our of the fluorescent materi al

The col our of the fluorescent naterial to be tested according to
paragraph 7.2.2. of this Regul ation nay be ascertained visually by
observers having normal col our-response, by conparison with
fluorescent materials the trichromatic co-ordinates of which is
adequately within the colour limts defined in paragraph 7.2.2.2. of
this Regulation. The illum nation and observation of the sanples
shall be carried out in the measuring geonetry 45°/0°, and

i llum nance shall be chosen so as to ensure photopic vision
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2. 2.

3. 1.

2

.1

2.

.1

I f any doubt remains after this test, conpliance with the
colorinetric specification shall be verified by determ ning the
trichromatic co-ordi nates of the nost doubtful sanple.

Determ nation of the |unmi nance factor of the fluorescent materia

For the determination of the |uminance factor the sanple shall be
illum nated by a light source of the CTE illunminant C, at an angle
of illum nation of 45° to the nornmal, and the light enmtted by
lum nosity and reflection observed in the direction of the norma
(geonetry 45°/0°) shall be nmeasured. The [ um nance factor may be
obt ai ned:

By putting the luminance L of the sanple into relation to the

[ umi nance L, of a perfect diffuser whose |umi nance factor B, i s known
under identical conditions of illumination and observation; the

| um nance factor B of the sanple then results fromthe fornula:

VWhen the col our of the fluorescent material has been
colorinetrically determined in conpliance with paragraph 2.2.2.
above, fromthe ratio of the tristinulus value Y the sanple and the
tristinmulus value of the perfect diffuser Y,; in this case it is:

5o Y

Measurenent of the value of the CL of retro-reflecting devices

For this measurenent it is assumed that the direction of
illumnation H=V = 06 for the advance-warning triangle inits
position of use is parallel to the base plane and vertical to the
| ower side of the triangle, which in turn is parallel to the said
base pl ane.

The neasurenent shall be performed by the method described in
annex 6 to this Regul ation.

Test of clearance to ground

The advance-warning triangle shall be required to pass the follow ng
tests:

For this test, the apparatus shown in annex 3, figure 2, of this
Regul ati on, which has the formof an inverted hol | ow pyram d, shal
be placed on a horizontal base plane.
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The individual supports to the ground shall be placed one after
another in the square hole o of the test apparatus. During the
test of each support, it shall be required to find a position of
the test apparatus in relation to the advance-warning triangle
and its supporting device, which is favourable for the triangle
and whi ch ensures that:

all supports are resting simltaneously on the base pl ane,

outside the area covered by the test apparatus, the distance
bet ween t he base plane and parts of the triangle as well as of
the supporting device is at least 50 mm (with the exception of
t he supports proper).

Mechani cal solidity test

When the advance-warning triangl e has been set up as required by
the manufacturer and its bases are firmy held, a force of 2 N
shall be applied to the apex of the triangle parallel to the
supporting surface and norrmal to the lower side of the triangle.

The apex of the triangle shall not nove nore than 5 cmin the
direction in which the force is exerted.

After the test, the position of the device shall not be
significantly different fromits original position

Test of heat and | owtenperature resistance

The advance-warning triangle, in its protective cover, if
provi ded, shall be kept for 12 consecutive hours in a dry
at nosphere at a tenperature of 60°C + 2°C.

After the test, no cracking or noticeable distortion of the
device shall be visible; this applies in particular to the retro-
reflecting device. The cover shall be readily openable and shal
not adhere to the triangle.

After the heat-resistance test and subsequent storage for 12
consecutive hours at a tenperature of 25°C = 5°C, the advance-
warning triangle, inits protective cover, is to be kept for
another 12 hours in a dry atnosphere at a tenperature of
-40°C + 2°C.

I nredi ately after renmoval fromthe cold room no fractures or any
visible distortion shall be noticeable on the device and
especially on its optical parts. The protective cover, if

provi ded, shall be properly openable, and it shall neither tear
nor adhere to the advance-warning triangle.
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8. VWat er test

The triangle - collapsible advance-warning triangles are to be
assenbl ed as for use - shall be imersed flat for two hours on
the bottom of a tank containing water at 25°C £+ 5°C, with the
active face of the triangle show ng upwards and being 5 cm under
the surface of the water. The triangle shall then be renmoved and
dried. No part of the device may exhibit clear signs of
deterioration which mght inpair the effectiveness of the
triangle.

9. Test of resistance to fuels

The triangle and its protective cover shall be inmmrersed
separately in a tank containing a mxture of 70 per cent

n- hept ane and 30 per cent toluene. After 60 seconds they shal
be removed fromthe tank and drai ned of excess liquid. The
triangle shall then be placed in its cover and the unit shall be
laid flat in a still atnosphere. Wen conpletely dried, the
triangle shall not adhere to its protective cover, and there
shall be no visually noticeable change on its surface and shal
not present apparent detrinental nodifications; however, slight
surface cracks may be tolerated.

10. Test of stability against w nd

10. 1. The advance-warning triangle shall be set up in a wind tunnel, on
a base neasuring about 1.50 mby 1.20 mformed of a road surface
as normally used by the competent authorities. This surface
shal |l be characterized by its geonetric roughness
HS = 0.5 mMm = 0.05 mm which shall be defined and deterni ned by
the so-called "sandy beach" nmethod according to annex 4 of this
Regul ati on.

10. 2. VWhen set up in this manner, the advance-warning triangle shall be
subjected for 3 minutes to an air streamexerting a dynamnc
pressure of 180 Pa (about 60 kmi h under normal conditions)
parallel to the supporting surface, in a direction which seens to
be nost unfavourable for the stability.

10. 3. The advance-warning triangle shall:
10. 3. 1. nei t her overturn,

10. 3. 2. nor shift. Slight shifting of the points of contact with the
road surface by not nore than 5 cm however, shall be all owed.

10. 4. The triangular part of the device shall not rotate through nore
than 10° round a horizontal axis or a vertical axis fromits
initial position.
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Test of resistance of the retro-reflecting device

Test of resistance to penetration of water

The triangle - collapsible triangles are to be assenbled as for
use - shall be inmersed for 10 minutes in water having a
tenmperature of 50° + 5°C, with the highest point of the upper
part of the illumi nating surface bei ng about 20 nmm bel ow t he
wat er surface. Inmediately afterwards, this retro-reflecting
device shall be inmmersed under the sanme conditions in water
having a tenperature of 25°C = 5°C.

After this test, no water shall have penetrated to the reflecting
surface of the retro-reflecting device. |If a visual inspection
clearly reveals the presence of water, the device has not passed
the test.

If the visual inspection does not reveal the presence of water,

or in case of doubt the value of the CIL shall again be nmeasured
under the sane conditions as specified in paragraph 1.2. above,
after the retro-reflecting device has been gently shaken to
renove excess water fromthe outside. The CIL shall not have

di mi ni shed by nore than 40 per cent of the values recorded before
the test.

Test of resistance of the accessible reverse side of the mrror-
backed retro-refl ecting device

The reverse side of the retro-reflecting device shall be brushed
with a hard nylon brush and then covered or thoroughly wetted for
one mnute with a mxture of 70 per cent n-heptane and 30 per
cent toluene. The fuel shall then be renoved and the device
allowed to dry. As soon as evaporation is conpleted, the reverse
side shall be brushed with the sanme brush as before. The val ue
of the CIL shall then be neasured under the same conditions as
specified in paragraph 1.2. above, after the whole surface of the
mrror-coated reverse side has been covered with Indian ink. The
CIL shall not have dimnished by nore than 40 per cent of the

val ues recorded before the test.

Test of the weather-resistance of the |uninance factor and of the

colour of the fluorescent materia

One of the sanmples of the fluorescent material submitted
according to paragraph 3.5. of this Regulation shall be subjected
to a tenperature and irradiation test described in | SO 105 of
1978 until the contrast No. 4 of the grey scal e has been reached
for the reference sanple No. 5.

After this test, the colour co-ordinates of the fluorescent
material shall conply with colour specification in
paragraph 7.2.2.2. of this Regulation. The |umi nance factor (see
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12. 3.
12. 4.

par agraph 3 above) shall be at |east 30 per cent and shall not
have increased by nore than 5 per cent conpared with the val ue
ascertained according to paragraph 1.8.2. above.

The sanpl e shall not exhibit any visible danage such as cracks,
scaling or peeling of the fluorescent nateri al

If the fluorescent material is an adhesive filmwhich had al ready
successfully passed the above-nentioned tests in a previous
approval test, the test need not be repeated; a correspondi ng
note shall be entered under item 12 ("Renmarks") in the

communi cati on concerning approval (annex 1 of this Regul ation).



E/ ECE/ 324
E/ ECE/ TRANS/ 505 Rev. 1/ Add. 26/ Rev. 1
Regul ati on No. 27

page 27
Annex 6
Annex 6

METHOD FOR MEASUREMENT OF THE CI L OF THE RETRO REFLECTI NG DEVI CE
DEFI NI TI ONS
Needed definitions are explained by figures 1 to 4.

DI MENSI ONAL AND PHYSI CAL SPECI FI CATI ONS FOR THE PHOTOVETRY COF
RETRO- REFLECTORS

The Cl E-angul ar systemas shown in figure 1 shall be used.
An adequat e support (gonioneter) is denonstrated in figure 2.

The neasuring di stance shall be chosen in such an order that at
least the limts for the angles 8, y and n given in figure 4 are
respected, but not lower than 10 mor its optical equivalent.

The illum nance at the retro-refl ector

The il lum nance over the useful area of the retro-reflector,
neasured perpendicular to the incident |ight shall be
sufficiently uniform A check on this condition requires a
neasuring el ement, the sensitive area of which is not greater
than one-tenth of the area to be exanmi ned. The variation in the
value of the illum nance shall then conply with the condition

maxi mumval ue <1.05
m ni mumval ue

The col our tenperature and the spectral distribution of the

source
The source used for illumnating the retro-reflector shall as
faithfully as possible represent the CTE illumnant A both as

regards col our tenperature and spectral power distribution
The phot oneter head (measuring el ement)

The photoneter head shall be corrected to the spectral | uni nous
efficiency for the CIE standard photonetric observer in photopic
Vi si on.

The device shall not show a perceptible change in |oca
sensitivity within the area of its aperture; otherw se suitable
provi sions nmust be added, e.g. the application of a diffusing
wi ndow at a certain distance in front of the sensitive surface.

Experi ence has shown that non-linearity of photoneter heads may
be a problemw th the very small light quantities which are the
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rule in the photometry of retro-reflectors. A check at
conparabl e illum nance levels on the photoneter head is
reconmended.

2. 6. The influence of a regular reflection

The anount and distribution of the regular reflection fromthe
surface of the retro-reflector depends on the flatness and the
gl oss of the surface. 1n general, regular reflection is best
avoi ded when the reference axis is placed so that the regular
reflection is directed on the opposite side of the source from
t he photoneter head (for example with B, = -5°).

3. MEASUREMENT PRECAUTI ONS | N THE PHOTOVETRY OF RETRO- REFLECTI ON
3. 1. Resi dual and stray |ight

3.1.1. Since very low light levels are to be neasured speci al
precautions are needed to nmininize errors due to stray light.
The background to the sanple and the framework of the sanple
hol der should be matt black and the field of view of the
phot onet er head and the spread of light fromboth the sanple and
t he source shoul d each be restricted as nuch as possible.

3.1.2. Refl ections fromthe floor and walls which occur over the
relatively long test distances used nust be screened from both
t he sanple and the photoneter head by baffles. The inportance of
| ooking fromthe photoneter head to check for sources of stray
i ght cannot be over enphasized.

3.1.3. A valuable aid to reducing the anbunt of stray light in the
| aboratory is to use a slide projector type of optical systemfor
the Iight source. Wth this, an iris diaphragmor suitable sized
apertures may be used in the optical systemto restrict the
illuminated area at the sanple to the mininum size needed to
provide uniformillum nance over the sanple.

3.1. 4. Resi dual stray light should always be allowed for by nmeasuring it
when the sanple is covered by an opaque nmatt bl ack surface, zig-
zag fol ded bl ack paper of the same size and shape or a specul ar
bl ack surface suitably oriented with a light trap. This value
shoul d be subtracted fromthat measured on the retro-reflector.

3. 2. Stability of the apparatus

3.2. 1. The light source and photoneter head should renmain stable
t hroughout the period of the test. Since the sensitivity and the
adaptation to the V (A) function of npbst photoneter heads change
with tenperature, the | aboratory anbient tenperature should not
vary significantly during this period. Sufficient tine should
al ways be allowed for the apparatus to stabilize before
comrenci ng nmeasurenents.
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The power supply to the light source should be adequately
stabilized so that the lunminous intensity of the [anp can be
mai nt ai ned throughout the test to within the required accuracy
for the work.

A useful check on the overall stability of the reflex photoneter
during a series of tests is to nake periodic neasurenments of CIL
val ues of a stable reference standard.

Anot her technique is to incorporate in the apparatus an auxiliary
detector to check or nmonitor the output of the Iight source.

Al 't hough the output fromthe auxiliary detector can be checked
for any change in reading, a useful refinenent is to use the
output to alter electronically the sensitivity of the main reflex
phot onet er head and conpensate automatically for changes in the
i ght output of the source.
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Figure 1

THE CI E CO- ORDI NATE SYSTEM

1. First Axis l: Illumnation AXis a: oservation angl e
2: Second AXxis O (bservation Axis B,, B, Entrance angles
R Reference Axis €: Rot ati on angl e

The CIE angul ar system for specifying and nmeasuring retro-reflectors. The
first axis is perpendicular to the plane containing the observation axis and
the illumnation axis. The second axis is perpendicular both to the first
axis and to the reference axis. Al axes, angles, and directions of rotation
are shown positive.

Not es: (a) The_principle fixed axis is the illum nation axis.
(b) The first axis is fixed perpendicular to the plane containing
t he observation and illum nation axis.

(c) The reference axis is fixed in the retro-reflector and noveabl e
with B; and R3,.
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)
Figure 2
GONI OVETER MECHANI SM EMBODYI NG THE Cl E ANGULAR SYSTEM
1. First Axis l: Illumnation AXis a: onservation angl e
2: Second AXxis O (bservation Axis B,, B, Entrance angles
R Reference AXxis €: Rot ati on angl e
P. Retro-reflective nateria

Representati on of a Coni oneter mechani sm enbodyi ng the Cl E angul ar system for
specifying and nmeasuring retro-reflectors. Al angles and directions of
rotation are shown positive.
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ILLUMINATION
Nomrar o5 AX1S: (ENTRANCE) BSERVATION PHOTOMETER HEAD
RETROFLECTIVE ANGIE g3 Pt DRIVER'S EYE
SURFACE N — -
- ) ANGIE OF DIVERGENCE
REFERENCE 9 OBSERVATION ANGIE .
CRNTHE Q o E | ) IN TEIS REGULATTON)
RETRCREFLECTCR  _\ T‘—-—A—-_.._D
DEVICE DISTRIBUTION or . LLLUMINATION SOURCE
RETRCFLECTED AXIS VEHICLE'S BEADLAMP
INTENSITY
Figure 3

DEVICE SOURCE

For the purpose of this
Regul ation, the follow ng
[imts are set up:

o < 10
y < 10
n < 80'

Figure 4
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M NI MUM REQUI REMENTS FOR CONFORM TY OF PRODUCTI ON CONTROL PROCEDURES

GENERAL

The conformty requirenents shall be considered satisfied froma
nmechani cal and geonetric standpoint, if the differences do not
exceed inevitable manufacturing deviations within the requirenments
of this Regul ation.

Wth respect to photonetric performances, the conformty of mass-
produced advance-warning triangles shall not be contested if, when
testing photonetric perfornmances of any advance-warning triangle
chosen at random no measured val ue devi ates unfavourably by nore
than 20 per cent fromthe m ninum val ues prescribed in this
Regul ati on.

The chromaticity coordinates shall be conplied with

M NI MUM REQUI REMENTS FCR VERI FI CATI ON OF CONFORM TY BY THE
MANUFACTURER

For each type of advance-warning triangle the holder of the approva
mark shall carry out at least the followi ng tests, at appropriate
intervals. The tests shall be carried out in accordance with the
provi sions of this Regul ation.

I f any sanpling shows non-confornmity with regard to the type of test
concerned, further samples shall be taken and tested. The

manuf acturer shall take steps to ensure the conformity of the
producti on concerned.

Nature of tests

Tests of conformity in this Regulation shall cover the photonetric
and colorinmetric characteristics, the test of weather resistance of
these characteristics and the resistance to penetration of water.

Met hods used in tests

Tests shall generally be carried out in accordance with the mnethods
set out in this Regulation

In any test of conformty carried out by the nanufacturer

equi val ent methods may be used with the consent of the conpetent
authority responsi ble for approval tests. The nanufacturer is
responsi bl e for proving that the applied nmethods are equivalent to
those laid down in this Regulation
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The application of paragraphs 2.2.1. and 2.2.2. requires regular
calibration of test apparatus and its correlation with neasurenents
nmade by a conpetent authority.

In all cases the reference nethods shall be those of this
Regul ation, particularly for the purpose of admnistrative
verification and sanpling.

Nat ure of sanpling

Sanpl es of advance-warning triangles shall be selected at random
fromthe production of a uniformbatch. A uniformbatch neans a set
of advance-warning triangles of the sane type, defined according to
t he production nmet hods of the nanufacturer

The assessnent shall in general cover series production from

i ndi vidual factories. However, a nmanufacturer nay group together
records concerning the same type fromseveral factories, provided

t hese operate under the same quality systemand quality nanagenent.

Measured and recorded photonetric characteristics

The sanpl ed advance-warning triangle shall be subjected to
photonetric nmeasurenents at the points and the chromaticity
coordi nates provided for in the Regul ation

Criteria governing acceptability

The manufacturer is responsible for carrying out a statistical study
of the test results and for defining, in agreement with the
conpetent authority, criteria governing the acceptability of his
products in order to neet the specifications |aid down for
verification of conformity of products in paragraph 10.1. of this
Regul ati on.

The criteria governing the acceptability shall be such that, with a
confi dence | evel of 95 per cent, the m nimum probability of passing
a spot check in accordance with annex 8 (first sanpling) would

be 0. 95.
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M NIl MUM REQUI REMENTS FOR SAMPLI NG BY AN | NSPECTOR
GENERAL
The conformity requirenents shall be considered satisfied froma
nmechani cal and a geonetric standpoint, in accordance with the
requi rements of this Regulation, if any, if the differences do not
exceed inevitable manufacturing deviations.
Wth respect to photonetric performance, the conformty of mass-
produced advance-warning triangles shall not be contested if, when
testing photonetric perfornmances of any advance-warning triangle

chosen at random

no neasured val ue devi ates unfavourably by nore than 20 per cent
fromthe mnimum val ues prescribed in this Regulation

Advance-warning triangles with apparent defects are disregarded.
The chromaticity coordinates shall be conplied with

FI RST SAMPLI NG

In the first sanpling four advance-warning triangles are selected at
random The first sanple of two is marked A, the second sanpl e of

two is marked B

The conformity is not contested

Fol | owi ng the sanpling procedure shown in Figure 1 of this annex the

conformity of mass-produced advance-warning triangles shall not be
contested if the deviation of the nmeasured val ues of the advance-
warning triangles in the unfavourable directions are:

sanmple A

Al: one advance-warning triangle 0 per cent
one advance-warning triangle not nore than 20 per cent

A2: both advance-warning triangles nore than 0 per cent
but not nore than 20 per cent

go to sanple B
sanmple B

Bl: both advance-warning triangles 0 per cent
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2.2. The conformity is contested

2.2. 1. Fol | owi ng the sanpling procedure shown in Figure 1 of this annex the

conformity of mass-produced advance-warning triangles shall be
contested and the manufacturer requested to nake his production neet
the requirements (alignnment) if the deviations of the measured

val ues of the advance-warning triangles are:

2.2.1.1. sanmple A

A3: one advance-warni ng triangle not nore than 20 per cent
one advance-warning triangle nore than 20 per cent
but not nore than 30 per cent

2.2.1.2. sanmple B

B2: in the case of A2
one advance-warning triangle nore than 0 per cent
but not nore than 20 per cent
one advance-warning triangle not nore than 20 per cent
B3: in the case of A2
one advance-warning triangle 0 per cent
one advance-warning triangle nore than 20 per cent
but not nore than 30 per cent
2.3. Approval wi t hdrawn

Conformity shall be contested and paragraph 11. applied if,
following the sanpling procedure in Figure 1 of this annex, the
devi ati ons of the neasured values of the advance-warning triangles

are:
2.3.1. sanmple A
Ad: one advance-warning triangle not nore than 20 per cent
one advance-warning triangle nore than 30 per cent
A5: bot h advance-warni ng triangl es nore than 20 per cent
2.3.2. sanmple B
B4: in the case of A2
one advance-warning triangle nore than 0 per cent
but not nore than 20 per cent
one advance-warning triangle nore than 20 per cent
B5: in the case of A2

bot h advance-warni ng triangles nore than 20 per cent
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B6: in the case of A2
one advance-warning triangle 0 per cent
one advance-warning triangle nore than 30 per cent
3. REPEATED SAMPLI NG

In the cases of A3, B2, B3 a repeated sanpling, third sanple C of
two advance-warning triangles and fourth sanple D of two advance-
warning triangles, selected fromstock manufactured after alignment,
is necessary within two nmonths' tine after the notification

3. 1. The conformity is not contested

3.1. 1. Fol | owi ng the sanpling procedure shown in Figure 1 of this annex the
conformty of mass-produced advance-warning triangles shall not be
contested if the deviations of the neasured val ues of the advance-
warning triangles are:

3.1.1.1. sanple C

C1: one advance-warning triangle 0 per cent
one advance-warni ng triangle not nore than 20 per cent
2. bot h advance-warni ng triangl es nore than 0 per cent
but not nore than 20 per cent

go to sanple D

3.1.1. 2. sanmple D

D1: in the case of C2
bot h advance-warni ng triangles 0 per cent
3. 2. The confornmity is contested
3.2. 1. Fol | owi ng the sanpling procedure shown in Figure 1 of this annex the

conformity of mass-produced advance-warning triangles shall be
contested and the manufacturer requested to nake his production neet
the requirements (alignnment) if the deviations of the nmeasured

val ues of the advance-warning triangles are:

3.2.1.1. sanmple D

D2: in the case of C2
one advance-warning triangle nore than 0 per cent
but not nore than 20 per cent

one advance-warning triangle not nore than 20 per cent
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3. 3.

3.3. 1.

3.3. 2.

Approval wi t hdrawn

Conformity shall be contested and paragraph 11. applied if,
following the sanpling procedure in Figure 1 of this annex, the
devi ati ons of the neasured values of the advance-warning triangles
are:

sanmple C
C3: one advance-warni ng triangle not nore than 20 per cent
one advance-warning triangle nore than 20 per cent
07 bot h advance-warni ng triangl es nore than 20 per cent
sanmple D
D3: in the case of C2
one advance-warning triangle 0O or nore than 0 per cent
one advance-warning triangle nore than 20 per cent

ADDI TI ONAL TESTS

Wth respect to the verification of the normal use the foll ow ng
procedures shall be appli ed:

One addi ti onal advance-warning triangle shall be tested according to
t he procedures described in paragraph 1.5.3. to 1.8.3. of annex 5.

The advance-warning triangles shall be considered as acceptable if
the tests have been passed.

However, if the test on this sanple is not conplied with, the two
ot her additional advance-warning triangles shall be subjected to the
same procedure and both shall pass the test.
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Figure 1
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