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(54) A reflector having a complex surface for an illumination device of a vehicle

(57) A reflector (1) having a complex surface for an
illumination device of a vehicle, mountable on the illumi-
nation device with its optical axis (3) substantially paral-
lel to a motion plane (4) on which the vehicle moves: the
complex reflecting surface (2) of the reflector (1) is con-
stituted by a plurality of elementary sectors (5) having
respective elementary reflecting surfaces (6) adjacent
one another and joined together along respective adja-
cent sides (10) to constitute the said complex reflecting
surface (2): in the preferred embodiment the elementary
sectors (5) are of polygonal shape with four sides (10)
and are orientated in such a way that the sides (10) are
not parallel to the motion plane (4) but have a predeter-
mined inclination with respect thereto: in comparison
with known configurations of comparable dimensions
improved photometric performance is obtained.
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Description

[0001] The present invention relates to a reflector
having a complex surface for an illumination device of a
vehicle; the reflector of the invention has reflecting sur-
faces 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] As is known, illumination devices of vehicles
(in particular headlamps and side lights) generally com-
prise 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 spe-
cific function. In particular, the use of the so-called
"complex" surfaces has been widely used to date, being
formed by different portions 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-Il 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 opti-
cal 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 rep-
resents the motion plane). The complex reflecting sur-
face 2 is constituted by a plurality of sectors 5 of square
shape (or rectangular in a variant which is also known)
lying adjacent 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 elementary 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 opposite sides orthogonal thereto.
[0004] Reflectors having complex surfaces of the
type briefly outlined here have the disadvantage of pro-
viding relatively poor photometric performance: in par-
ticular, the luminous intensity is relatively low with
respect to the luminous power emitted by the source.
[0005] On the other hand it is known that the adop-
tion of complex surfaces serves also to obtain aesthetic
solutions 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.
[0006] It is an object of the present invention to pro-
vide a reflector, which while being simple and economic
to produce, has, for the same dimensions as known
reflectors, particularly high characteristics of efficiency
and luminous intensity, at the same time allowing aes-
thetic aspects of a particular effect to be achieved.

10

15

20

25

30

35

40

45

50

55

[0007] This object is achieved by the invention,
which relates to a reflector having a complex surface for
an illumination device of a vehicle, the reflector having a
base surface with predetermined optical axis and a
complex reflecting surface with an optical axis substan-
tially 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 pro-
vided with respective elementary reflecting surfaces,
the said elementary sectors being of polygonal form
and being positioned adjacent one another and mutu-
ally connected along respective adjacent sides to con-
stitute the said complex reflecting surface, the reflector
being mountable upon the said illumination device with
the said optical axis substantially parallel to or conver-
gent with a surface on which the vehicle moves: the
reflector being characterised in that the said elementary
sectors are of polygonal form with a number of sides
equal to or greater than four: if the said polygonal ele-
mentary sectors have four sides the said elementary
sectors being orientated in such a way that the said
sides are not parallel to the said motion plane but have
a predetermined inclination with respect thereto: in the
case of polygonal elementary sectors which have more
than four sides, the said elementary sectors being in
any case inclined with respect to the said motion plane.

[0008] In this way the reflector according to the
invention, while being simple and economical to pro-
duce and of extremely limited dimensions, has charac-
teristics of particularly high luminous intensity, greater
than conventional reflectors of comparable dimensions,
and moreover makes it possible to achieve new aes-
thetic aspect of particular effect.

[0009] Further characteristics and advantages of
the present invention will become more clearly apparent
from the following description of a non-limitative embod-
iment 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-1l 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
reflector of Figure 3 (according to the invention)
detected respectively on a square window of angu-
lar 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
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of luminous intensity of the (known) reflector of Fig-
ure 1 having dimensions comparable with the
reflector of the invention.

[0010] With reference to Figures 3 and 4 (in which
the same reference numerals indicate the same or sim-
ilar details as those already used in Figures 1 and 2) a
reflector 1 for an illumination device (known and not
illustrated for simplicity) of a vehicle, in particular a
motor vehicle, has a complex reflecting surface 2 with a
predetermined 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 substantially parallel to or convergent to a motion
plane on which the vehicle moves, schematically repre-
sented by the broken line 4 in Figure 1 (representing the
plane of advance).

[0011] The reflector 1 can be shaped in any way
and the complex reflecting surface 2 can consequen-
tially have a different shape: in any case, it is possible to
identify a base surface 2' which represents the general
form of the reflector 1' the base surface 2' can be a sur-
face 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 substan-
tially coincident with the optical axis 3 of the complex
reflecting surface 2.

[0012] The reflector 1 comprises a plurality of ele-
mentary sectors 5 of predetermined shape, provided
with respective elementary reflecting surfaces 6 with
predetermined 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 sup-
ported on the base surface 2', by their corners 7 and/or
by their sides 10 in such a way as to constitute the com-
plex reflecting surface 2 which, in the specific example,
is a surface having a predetermined concavity: the ele-
mentary sectors 5 lie alongside one another and are
connected to one another with a predetermined inclina-
tion to constitute the complex reflecting surface 2 in
such a way 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.

[0013] According to the invention the elementary
sectors 5 are of polygonal shape with the number of
sides equal to or greater than four: in the case of ele-
mentary sectors 5 having four sides 10, as illustrated in
Figures 3 and 4, the elementary sectors 5 are orien-
tated 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 inclination with respect to
it: at least one pair of sides 10 of each elementary sec-
tor 5 (in the specific example all the sides (10) are there-
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fore inclined with respect to the motion plane 4 on which
the vehicle moves (the horizontal plane).

[0014] In the non-limitative example illustrated in
Figures 3 and 4, the elementary sectors 5 have a rhom-
boidal shape and have respective lower vertices 7 fac-
ing the plane 4.

[0015] In the preferred embodiment illustrated the
elementary reflecting surfaces 6 are in turn curved sur-
faces, and can have a concavity opposite to or in con-
cordance with the concavity of the complex reflecting
surface 2: the elementary reflecting surfaces 6, what-
ever their configuration, are joined along the sides of the
respective elementary sectors 5.

[0016] The superior photometric performance of
the reflector according to the invention with respect to a
conventional reflector of equivalent dimensions and
overall shape, but utilising known reflecting surfaces, is
illustrated in Figures 5 to 8: in particular Figures 5 and 6
are two photometric diagrams (in iso Candles) which
plot the values of luminous intensity detected in experi-
mental tests conducted (in a manner prescribed by ECE
regulations) on the reflector 1 of the invention having
elementary sectors 5 of the previously-described form
and illustrated in Figures 3 and 4, respectively meas-
ured on a square frame of angular dimensions 30° by
30° and on a rectangular window of angular dimensions
20° by 10°, Figures 7 and 8 are the corresponding
measurements of luminous 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 par-
allel to the motion plane on which the vehicle moves (as
illustrated in Figures 1 and 2).

[0017] The results of the experimental tests show
that the reflector according to the invention has, with
respect to the known reflector and in otherwise equiva-
lent conditions, 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 regulations): 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 elementary reflecting surfaces of
which it is composed.

[0018] It is, therefore, clear that the reflector
described and illustrated here can have numerous mod-
ifications and variations introduced thereto without by
this departing from the ambit of the present invention.
[0019] For example, elementary reflecting surfaces
6 of different shape from that indicated can be utilised:
in particular, elementary reflecting surfaces 6 of polygo-
nal shape, still with four sides, can be utilised, for exam-
ple square or rectangular surfaces, as long as the sides
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10 of the elementary sectors 5 are inclined and not par-
allel 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 corner 7 facing towards the plane 4):
the improvement effect on the performance of the
reflector 1, in fact, is due mainly to the fact that at least
some of the edges along which the elementary reflect-
ing 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 luminous 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.

[0020] The same result, with a similar improvement
of the photometric performance, can be obtained also
by using elementary sectors 5 orientated in any way
with respect to the plane 4, as long as it has a polygonal
shape with a number of sides greater than four: in fact,
with elementary sectors 5 of polygonal shape with more
than four sides (for example hexagon, octagon etc),
each elementary sector 5 whatever its orientation,
including the case in which at least some of its sides are
parallel to the plane 4 of advance of the vehicle, has at
least some sides inclined with respect to a plane parallel
to the motion plane 4 of the vehicle and passing through
a corner of the elementary sector 5: this causes,
according to the invention, a better distribution of the
luminous flux with respect to the use of conventional or
square or rectangular elementary sectors 5 with sides
parallel to the motion plane 4.

Claims

1. A reflector (1) having a complex surface for an illu-
mination device of a vehicle, 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 coincid-
ing with the said optical axis (3) of the base surface
(2"), the said complex reflecting surface (2) com-
prising a plurality of elementary sectors (5) of pre-
determined shape supported by the said base
surface (2') and provided with respective elemen-
tary reflective surfaces (6), the said elementary
sectors (5) being of polygonal shape, lying adjacent
one another and being joined together along
respective adjacent sides (10) to constitute the said
complex reflecting surface (2), the reflector being
mountable on the said illumination device with the
said optical axis (3) substantially parallel to or con-
vergent with a motion plane (4) on which the motor
vehicle moves; the reflector being characterised in
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that:

i) the said elementary sectors (5) are of polyg-
onal shape having four sides (10) and are ori-
entated in such a way that none of the said
sides (10) is parallel to the said motion plane
(4) of the vehicle, all said sides (10) having a
predetermined inclination with respect to the
said motion plane (4); and

ii) the said elementary reflecting surfaces (6)
are curved surfaces having a concavity oppo-
site the concavity of the said base surface (2').

2. A reflector according to Claim 1, characterised in
that the said base reflecting surface (2') is a convex
surface, the said elementary reflecting surfaces (6)
being concave surfaces.

3. A reflector according to Claim 2, characterised in
that the said elementary sectors (5) are positioned
adjacent to one another and joined together along
the said sides (10), the said elementary sectors (5)
being supported, at least by their corners (7), on the
said base surface (2').

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