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Description

[0001] The presentinvention relates to a reflector hav-
ing a complex surface for an illumination device of a ve-
hicle; the reflector of the invention has reflecting surfaces
of a new concept which make is possible to obtain, with
respect to known configurations, improved photometric
performance together with new aesthetic aspects,
achieving this within extremely restricted dimensions.
[0002] Asisknown, illumination devices of vehicles (in
particular headlamps and side lights) generally comprise
a light source the beam of which is suitably directed and
modified by a reflector which gives the beam the desired
optical characteristics for each specific function. In par-
ticular, the use of the so-called "complex” surfaces has
been widely used to date, being formed by different por-
tions each having their own shape or geometry.

[0003] One known example of this type of reflector for
illumination devices for motor vehicles is illustrated in the
attached Figures 1 and 2, which are, respectively, a front
view and a sectional view (taken on the line II-1I of Figure
1) of a reflector 1a of the type having a known complex
surface configuration. The reflector 1a has a complex
reflecting surface 2 with a predetermined optical axis 3
and is intended, in use, to be mounted on an associated
illumination device of the vehicle in such a way that the
optical axis 3 is substantially parallel to the motion plane
on which the vehicle moves, schematically represented
by the broken line 4 in Figure 1 (which represents the
motion plane). The complex reflecting surface 2 is con-
stituted by a plurality of sectors 5 of square shape (or
rectangular in a variant which is also known) lying adja-
cent one another and mutually joined along respective
adjacent sides: the reflector 1a is mounted on the vehicle
in such a way that each of the square or rectangular el-
ementary reflecting surfaces has a first pair of opposite
sides parallel to the motion plane on which the vehicle
moves, that is to the ground, and a second pair of oppo-
site sides orthogonal thereto.

[0004] A vehicle illumination device according to the
preamble of claim 1 is known from US 1670837 A, and
comprises a head lamp reflector with flat elementary sec-
tors of polygonal shape.

[0005] Reflectors having complex surfaces of the type
briefly outlined here have the disadvantage of providing
relatively poor photometric performance: in particular,
the luminous intensity is relatively low with respect to the
luminous power emitted by the source.

[0006] On the other hand it is known that the adoption
of complex surfaces serves also to obtain aesthetic so-
lutions which cannot be achieved with traditional optics.
The use of elementary reflecting surfaces of square or
rectangular form strongly limits the possibility of obtaining
aesthetic aspects of a particular effect.

[0007] Itis anobject of the presentinvention to provide
a reflector, which while being simple and economic to
produce, has, for the same dimensions as known reflec-
tors, particularly high characteristics of efficiency and lu-
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minous intensity, at the same time allowing aesthetic as-
pects of a particular effect to be achieved.

[0008] This object is achieved by the invention, which
relates to a device according to claim 1. It comprises a
reflector having a complex surface for an illumination de-
vice of a vehicle, the reflector having a base surface with
predetermined optical axis and a complex reflecting sur-
face with an optical axis substantially coinciding with the
said optical axis of the base surface, the said complex
reflecting surface comprising a plurality of elementary
sectors of predetermined shape supporting on the said
base surface and provided with respective elementary
reflecting surfaces, the said elementary sectors being of
polygonal form and being positioned adjacent one an-
other and mutually connected along respective adjacent
sides to constitute the said complex reflecting surface,
the reflector being mountable upon the said illumination
device with the said optical axis substantially parallel to
or convergent with a surface on which the vehicle moves.
The said elementary sectors are of polygonal form with
a number of sides equal to four; said elementary sectors
are orientated in such a way that the said sides are not
parallel to the said motion plane but have a predeter-
mined inclination with respect thereto, and they have
curved convex surfaces.

[0009] In this way the reflector according to the inven-
tion, while being simple and economical to produce and
of extremely limited dimensions, has characteristics of
particularly high luminous intensity, greater than conven-
tional reflectors of comparable dimensions, and moreo-
ver makes it possible to achieve new aesthetic aspect of
particular effect.

[0010] Further characteristics and advantages of the
presentinvention willbecome more clearly apparentfrom
the following description of a non-limitative embodiment
thereof , with reference to the figures of the attached
drawings in which;

Figure 1 is a schematic front view of a complex sur-
face reflector of known type;

Figure 2 is a sectional view taken on the line II-1I of
Figure 1;

Figure 3 is a schematic front view of a complex sur-
face reflector according to the present invention, with
a detail enlarged for clarity;

Figure 4 is a sectional view taken on the line IV-IV
of Figure 3; Figures 5 and 6 are two photometric
diagrams (in iso candles) of the values of luminous
intensity detected in experimental tests on the re-
flector of Figure 3 (according to the invention) de-
tected respectively on a square window of angular
width of 30° and on a rectangular window of angular
width 20° by 10°, in accordance with the international
regulations on the subject;

Figures 7 and 8 are two diagrams corresponding to
those of Figures 5 and 6 and illustrate the efficiency
of luminous intensity of the (known) reflector of Fig-
ure 1 having dimensions comparable with the reflec-
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tor of the invention.

[0011] With reference to Figures 3 and 4 (in which the
same reference numerals indicate the same or similar
details as those already used in Figures 1 and 2) a re-
flector 1 for an illumination device (known and not illus-
trated for simplicity) of a vehicle, in particular a motor
vehicle, has a complex reflecting surface 2 with a prede-
termined optical axis 3: the reflector 1 is intended, in use,
to be mounted on an associated illumination device of
the vehicle in such a way that the optical axis 3 lies sub-
stantially parallel to or convergent to a motion plane on
which the vehicle moves, schematically represented by
the broken line 4 in Figure 1 (representing the plane of
advance).

[0012] The reflector 1 can be shaped in any way and
the complex reflecting surface 2 can consequentially
have a different shape: in any case, it is possible to iden-
tify a base surface 2’ which represents the general form
of the reflector 1’ the base surface 2’ can be a surface of
revolution or translation which can be described with a
relatively simple equation, but can also be one which
cannot be described in simple mathematical terms. In
the non-limitative specific example illustrated the base
surface 2’ has a curvature and predetermined concavity
and moreover has an optical axis substantially coincident
with the optical axis 3 of the complex reflecting surface 2.
[0013] The reflector 1 comprises a plurality of elemen-
tary sectors 5 of predetermined shape, provided with re-
spective elementary reflecting surfaces 6 with predeter-
mined curvature: in particular, the elementary sectors 5
are of polygonal shape with four corners 7 and four sides
10, lying adjacent one another and joined together along
respective adjacent sides 10 and supported on the base
surface 2’, by their corners 7 and/or by their sides 10 in
such away as to constitute the complex reflecting surface
2 which, in the specific example, is a surface having a
predetermined concavity: the elementary sectors 5 lie
alongside one another and are connected to one another
with a predetermined inclination to constitute the complex
reflecting surface 2 in such away that respective adjacent
sides of each pair of contiguous elementary sectors 5
are joined together and have a predetermined inclination
with respect to the other to constitute an edge.

[0014] According to the invention the elementary sec-
tors 5 are of polygonal shape with the number of sides
equal to four. As illustrated in Figures 3 and 4, the ele-
mentary sectors 5 are orientated in such a way that their
sides 10 are not parallel to the motion plane 4 on which
the vehicle moves, but instead have a predetermined in-
clination with respect to it: at least one pair of sides 10
of each elementary sector 5 (in the specific example all
the sides 10) are therefore inclined with respect to the
motion plane 4 on which the vehicle moves (the horizontal
plane).

[0015] In the non-limitative example illustrated in Fig-
ures 3 and 4, the elementary sectors 5 have arhomboidal
shape and have respective lower vertices 7 facing the
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plane 4.

[0016] According to the invention, the elementary re-
flecting surfaces 6 are in turn curved surfaces, and have
a concavity opposite to the concavity of the complex re-
flecting surface 2: the elementary reflecting surfaces 6,
are joined along the sides of the respective elementary
sectors 5.

[0017] The superior photometric performance of the
reflector according to the invention with respect to a con-
ventional reflector of equivalent dimensions and overall
shape, but utilising known reflecting surfaces, is illustrat-
ed in Figures 5 to 8: in particular Figures 5 and 6 are two
photometric diagrams (in iso Candles) which plot the val-
ues of luminous intensity detected in experimental tests
conducted (in a manner prescribed by ECE regulations)
on the reflector 1 of the invention having elementary sec-
tors 5 of the previously-described form and illustrated in
Figures 3 and 4, respectively measured on a square
frame of angular dimensions 30° by 30° and on a rectan-
gular window of angular dimensions 20° by 10°, Figures
7 and 8 are the corresponding measurements of lumi-
nous intensity for the reflector 1a having generally similar
conformation and equivalent dimensions to the reflector
1 of the invention, but formed of elementary reflecting
surfaces of known type in the specific example of square
form with pairs of sides parallel to the motion plane on
which the vehicle moves (as illustrated in Figures 1 and
2).

[0018] The results of the experimental tests show that
the reflector according to the invention has, with respect
to the known reflector and in otherwise equivalent con-
ditions, a superior output both on a 30° x 30° window and
on a 20° x 10° window (which among other things, is the
field of measurement envisaged by the international reg-
ulations): in particular, the output of a side light equipped
with the reflector of the invention, with respect to a side
light provided with a conventional reflector, is greater by
more than 6% as measured on a 30° x 30° window and
by more than 40% if measured on a 20° x 10° window,
thanks to the innovative geometry of the complex surface
and in particular to the form and disposition of the ele-
mentary reflecting surfaces of which it is composed.
[0019] Itis, therefore, clear that the reflector described
and illustrated here can have numerous modifications
and variations introduced thereto without by this depart-
ing from the scope of the present invention as defined
by the claims.

[0020] For example, elementary reflecting surfaces 6
of different shape from that indicated can be utilised: in
particular, elementary reflecting surfaces 6 of polygonal
shape, still with four sides, can be utilised, for example
square or rectangular surfaces, as long as the sides 10
of the elementary sectors 5 are inclined and not parallel
with respect to the plane of advance of the vehicle: each
elementary sector 5 has, therefore, in any event, its sides
10 inclined with respect to the plane parallel to the motion
plane 4 on which the vehicle moves and passing through
that elementary sector (for example through a lower cor-
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ner 7 facing towards the plane 4): the improvement effect
onthe performance of the reflector 1, in fact, is due mainly
to the fact that at least some of the edges along which
the elementary reflecting surfaces 6 are connected,
which together form the complex reflecting surface 2, are
inclined, that is with respect to the motion plane 4. In
other words, according to the invention, the superior lu-
minous yield of the reflector 1 is obtained if at least some
of the sides 10 of the elementary sectors 5 are inclined
with respect to the motion plane 4 of the vehicle, that is
with respect to the optical axis 3 of the reflector 1 itself.

Claims

1. Avehicle illumination device with a complex surface
reflector (1), the reflector having a base surface (2’),
which is a curved surface having a predetermined
concavity and a predetermined optical axis (3), and
a complex reflecting surface (2), which has an optical
axis substantially coinciding with the optical axis (3)
of the base surface (2’), said complex reflecting sur-
face (2) comprising a plurality of elementary sectors
(5) of predetermined shape supported by the base
surface (2") and provided with respective elementary
reflective surfaces (6), the elementary sectors (5)
being of polygonal shape, lying adjacent one another
and being joined together along respective adjacent
sides (10) to constitute said complex reflecting sur-
face (2); the reflector (1) being mounted on the illu-
mination device with said optical axis (3) substan-
tially parallel to or convergent with a plane (4), and
the device being mountable on a vehicle in such a
way that said plane (4) is defined, in use, by a motion
plane on which the vehicle provided with the device
moves;
the elementary sectors (5) being of polygonal shape
having four sides (10) and being orientated in such
a way that none of the sides (10) is parallel to said
plane (4), all said sides (10) having a predetermined
inclination with respect to said plane (4); the device
being characterised in that: the elementary reflect-
ing surfaces (6) are curved convex surfaces, and
said base reflecting surface (2") is a concave surface.

2. A reflector according to Claim 1, characterised in
that said elementary sectors (5) are positioned ad-
jacent to one another and joined together along said
sides (10), the elementary sectors (5) being support-
ed, atleast by their corners (7), on said base surface

).

3. A reflector according to Claim 2, characterised in
that said elementary sectors (5) have a rhomboidal
form and are oriented in such a way as to present
respective corners (7) towards said plane (4), none
of said sides (10) being parallel to said plane (4).
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Patentanspriiche

1.

Fahrzeugbeleuchtungsvorrichtung mit einem Re-
flektor (1) mit komplexer Oberflache, wobei der Re-
flektor eine Basisoberflache (2'), die eine gekrimmte
Flache mit einer vorgegebenen Konkavitat und einer
vorgegebenen optischen Achse (3) ist, und eine
komplexe reflektierende Oberflache (2), die eine mit
der optischen Achse (3) der Basisoberflache (2°) im
Wesentlichen zusammenfallende optische Achse
besitzt, aufweist, wobei die komplexe reflektierende
Oberflache (2) mehrere elementare Sektoren (5) mit
vorgegebener Form, die durch die Basisoberflache
(2) unterstiitzt sind und mit entsprechenden ele-
mentaren reflektierenden Oberflachen (6) versehen
sind, umfasst, wobei die elementaren Sektoren (5)
polygonférmig sind, nebeneinander liegen und langs
entsprechender benachbarter Seiten (10) miteinan-
der verbunden sind, um die komplexe reflektierende
Oberflache (2) zu bilden; wobei der Reflektor (1) an
der Beleuchtungsvorrichtung in der Weise ange-
bracht ist, dass die optische Achse (3) zu einer Ebe-
ne (4) im Wesentlichen parallel oder mit dieser kon-
vergent ist, wobei die Vorrichtung an einem Fahr-
zeug in der Weise angebracht werden kann, dass
die Ebene (4) im Gebrauch durch eine Bewegungs-
ebene definiert ist, auf der sich das mit der Vorrich-
tung versehene Fahrzeug bewegt;

wobei die elementaren Sektoren (5) eine Polygon-
form haben, die vier Seiten (10) besitzt, und in der
Weise orientiert sind, dass keine der Seiten (10) zu
der Ebene (4) parallel ist, wobei sdmtliche Seiten
(10) zu der Ebene (4) eine vorgegebene Neigung
haben; wobei die Vorrichtung dadurch gekenn-
zeichnet ist, dass

die elementaren reflektierenden Oberflachen (6) ge-
krimmte konvexe Oberflachen sind und die reflek-
tierende Basisoberflache (2') eine konkave Oberfla-
che ist.

Reflektor nach Anspruch 1, dadurch gekennzeich-
net, dass die elementaren Sektoren (5) nebenein-
ander positioniert und langs der Seiten (10) mitein-
ander verbunden sind, wobei die elementaren Sek-
toren (5) zumindest durch ihre Ecken (7) auf der Ba-
sisoberflache (2') unterstitzt sind.

Reflektor nach Anspruch 2, dadurch gekennzeich-
net, dass die elementaren Sektoren (5) rhombus-
férmig sind und in der Weise orientiert sind, dass sie
jeweilige Ecken (7) in Richtung zu der Ebene (4) be-
sitzen, wobei keine der Seiten (10) zu der Ebene (4)
parallel ist.

Revendications

1.

Dispositif d’éclairage pour véhicule comportant un



7 EP 1 089 036 B1

réflecteur a surface complexe (1), le réflecteur ayant

une surface de base (2’), qui est une surface incur-

vée ayant une concavité prédéterminée et un axe
optique prédéterminé (3), et une surface réfléchis-
sante complexe (2), ayant un axe optique coincidant 5
sensiblement avec I'axe optique (3) de la surface de
base (2’), ladite surface réfléchissante complexe (2)
comprenant une pluralité de secteurs élémentaires

(5), de forme prédéterminée, soutenus par la surface

de base (2’) et munis respectivement de surfaces 10
réfléchissantes élémentaires (6), les secteurs élé-
mentaires (5) sont de forme polygonale, sont situés

les uns a c6té des autres et sont reliés ensemble le
long de cbtés adjacents respectifs (10) pour consti-

tuer ladite surface réfléchissante complexe (2) ; le 15
réflecteur (1) étant monté sur le dispositif d'éclairage
avec ledit axe optique (3) sensiblement paralléle a

ou convergent avec un plan (4) et le dispositif pou-
vant étre monté sur un véhicule de maniere a ce que

ledit plan (4) soit défini, pendant I'utilisation, par un 20
plan de mouvement sur lequel le véhicule muni du
dispositif se déplace ; les secteurs élémentaires (5)
sont de forme polygonale a quatre c6tés (10) et sont
orientés de maniere a ce gu'aucun des cétés (10)

ne soit paralléle audit plan (4), tous les cétés (10) 25
ayant une inclinaison prédéterminée par rapport
audit plan (4) ; le dispositif étant caractérisé en ce

que :

les surfaces réfléchissantes élémentaires (6) 30
sont des surfaces convexes incurvées et ladite
surface réfléchissante de base (2') est une sur-
face concave.

Réflecteur selon la revendication 1, caractérisé en 35
ce que lesdits secteurs élémentaires (5) sont posi-
tionnés & coté les uns des autres et reliés ensemble
le long desdits cbtés (10), les secteurs élémentaires
(5) étant soutenus, au moins par leurs coins (7), sur
ladite surface de base (2). 40

Réflecteur selon la revendication 2, caractérisé en

ce que lesdits secteurs élémentaires (5) ont une for-

me rhomboidale et sont orientés de maniere a pré-
senter des coins respectifs (7) vers ledit plan (4), 45
aucun desdits c6tés (10) n’étant paralléle audit plan

4.

50
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