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Description

[0001] The present invention relates to a road vehicle headlight, in particular a lower beam or fog light, featuring a
complex-surface reflector in conjunction with a prismed optical system.

[0002] By law, vehicle lower beam and/or fog lights are required to concentrate the beam below an ideal so-called
cutoff line to avoid dazzling oncoming traffic. French Patent n. 2.536.502, for example, relates to a road vehicle lower
beam comprising a body housing a reflector and a light source, and a prismed lens located in front of the reflector and
closing the body. As opposed to a single reflecting surface of revolution, e.g. parabolic or elliptical, as normally used,
the reflector is defined by a complex surface formed by the seamless connection of reflecting surfaces of different
types defined by different equations. In the French patent in question, the complex surface comprises two parabolic
surface portions at the same angle to each other as that required by regulations for the cutoff line; and two portions of
a surface not of revolution and described by a mathematical equation which, on the one hand, provides for connecting
the two parabolic portions, and, on the other, in conjunction with the lens prisms of the light, provides for picking up
and distributing the source emitted beam 360° about the source.

[0003] As compared with previous known headlights, wherein cutoff was achieved by means of a dimming shield for
preventing reflection of part of the beam emitted by the source, the lower beam according to the above French patent
provides for exploiting all the light emitted by the source, thus enabling the use, for example, of weaker lamps (which
consume less and give off less heat) or smaller reflectors for a given brightness of the beam. On the other hand,
however, it fails to provide for optimum distribution of the beam. In other words, the complex reflecting surface of the
above patent provides for generating a beam as required by law, but the need for seamlessly connecting the various
portions of the reflecting surface seriously limits the variety of the light distribution achievable.

[0004] European Patent n. 0373065 relates to an improvement of the previous headlight, wherein the equation of
two opposite intermediate portions of the complex reflecting surface is so modified as to substantially vertically divide
the reflecting surface into substantially three specialized interconnected portions, each of which provides for distributing
the reflected beam in a predetermined plane. Though it does in fact provide for improving distribution of the beam as
compared with the French patent, the complex surface of the reflector according to the European patent nevertheless
fails to provide a satisfactory solution to the problem.

[0005] Moreover, the problem is further compounded by the tendency, for design reasons, of most modern vehicle
headlights to present steeply inclined lenses in which it is difficult to form highly prismed portions for correcting and
optimizing distribution of the beam produced by the reflector.

[0006] Also other complex surfaces of known kind, for example of the type disclosed in EP-A-0084943 (in which at
least pact of the surface is generated by translation of a base curve, in order to provide an increase of horizontal spread
of light), do not allow a completely effective solution of these problems.

[0007] Itis an object of the present invention to provide a vehicle headlight featuring a reflector defined by a complex
surface for optimizing distribution of the reflected beam, while at the same time ensuring a substantially seamless
surface to simplify mass production of the reflector, enabling the light emitted by the source to be exploited 360° about
the source itself, and maintaining the source aligned with the optical axis of the headlight.

[0008] According to the present invention, there is provided a vehicle headlight for generating a lower or fog light
beam concentrated entirely below a cutoff line to prevent dazzling oncoming traffic as claimed in claim 1.

[0009] In this way, and possibly also correcting the light distribution of the reflector using appropriate lens prisms, it
is possible to achieve a reflector with a substantially seamless and hence easily mass producible reflecting surface,
but which is also capable of picking up the maximum amount of light possible from the source (preferably consisting
of the filament of an incandescent lamp) and at the same time distributing the light not only in conformance with reg-
ulations but also in such a manner as to effectively improve visibility as compared with currently marketed headlights.
[0010] A further advantage of the headlight according to the invention is the improvement in appearance by enabling
the adoption of "flattened" reflectors with no impairment in light distribution, and by reducing the number of lens prisms
required - especially where the lens slopes sharply for design reasons - which also provides for reducing manufacturing
cost.

[0011] A non-limiting embodiment of the present invention will be described by way of example with reference to the
accompanying drawings, in which:

Figure 1 shows a schematic view in perspective of a vehicle headlight reflector in accordance with the present
invention;

Figure 2 shows a schematic front view of the Figure 1 reflector;

Figure 3 shows a schematic side section of a headlight in accordance with the present invention;

Figures 4, 5 and 6 show, schematically, various steps in the construction of the reflecting surface of the Figure 1
reflector;

Figures 7 to 13 show the distribution, on a screen at a distance of 25 m, of the reflected images produced by the
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various sectors of the Figure 1 reflector;
Figure 14 shows the distribution, on a screen at a distance of 25 m, of the reflected images produced by the Figure
1 reflector as a whole.

[0012] With reference to the accompanying drawings and Figure 3 in particular, number 1 indicates a road vehicle
headlight for generating a lower or fog light beam, which, as is known, are characterized by being concentrated entirely
below a cutoff line 2 (shown by the dotted line in Figures 9 to 12 relative to a lower beam) to prevent dazzling other
motorists.

[0013] Headlight 1 comprises a light source 3 consisting, for example, of the coiled filament of an incandescent lamp
and of length Lf (Figure 4); a reflector 5; a prismed lens 6 in front of reflector 5; and a cup-shaped casing 8 (shown
only partly in Figure 3) housing reflector 5 and source 3, and closed in fluidtight manner at the open end by lens 6.
More specifically, headlight 1 is of the type wherein, as opposed to a specially shaped dimming shield which is elimi-
nated, cutoff line 2 is defined by the particular light distribution provided for by reflector 5 which, by means of its reflecting
surface 7 facing lens 6, picks up the source emitted light 360° about source 3.

[0014] According to the presentinvention, source 3 is strictly aligned coaxial with the optical axis Ao of the headlight,
and extends along the optical axis from a point Pf (Figures 3 and 4) which constitutes an arbitrary focal point on the
basis of which surface 7 is formed as explained later. More specifically, focal point Pf is represented by the theoretical
position along optical axis Ao of the first turn (not shown in detail) of filament 3 on the side facing reflector 5; and
extremely tight in-service positioning tolerances of source 3 in relation to reflector 5 are applied, which tolerances equal
a third of the height of filament 3 as regards the maximum permissible radial deviation between optical axis Ao and
the center of filament 3, and a fifth of the length Lf of filament 3 as regards the maximum permissible axial deviation
between point Pf and the first illuminated turn of filament 3.

[0015] To enable 360° pickup of the light emitted by filament 3 and at the same time project the reflected beam below
cutoff line 2, reflector 5 presents a complex reflecting surface 7, i.e. comprising a number of sectors, all connected to
one another substantially seamlessly, but each defined by a surface (reflecting or deflecting) with different optical
characteristics as compared with the surfaces of the adjacent sectors. According to the present invention, none of the
component sectors of reflecting surface 7 is defined by a surface of revolution, and, in conjunction with this character-
istic, most of the sectors comprise surfaces generated by translating a generating base curve.

[0016] In the non-limiting example shown (Figure 2), reflecting surface 7 of reflector 5 comprises seven sectors: two
upper lateral sectors 9 and 10 aligned on either side of optical axis Ao along the upper edge 11 of reflector 5; two lower
lateral sectors 13 and 14 aligned on either side of optical axis Ao along the lower edge 15 of reflector 5 and respectively
beneath sectors 9 and 10; two intermediate lateral sectors 19 and 20, the first between and connecting sectors 9 and
13, and the second between and connecting sectors 10 and 14; and a central sector 21 centered along optical axis
Ao, extending along the full height Htot (Figure 6) of reflector 5, and connecting sectors 9, 19, 13 along side 22 of
reflector 5 to the opposite sectors 10, 20, 14 along the opposite side 23 of the reflector.

[0017] Reflector 5 may of course be formed differently from the non-limiting example shown in the accompanying
drawings, in the sense that edges 11, 15 and sides 22, 23 may be of any, even different, lengths, and may be straight,
curved or any other shape.

[0018] According to the present invention, all the above sectors, with the exception of intermediate lateral sectors
19 and 20, are defined by respective different surfaces generated by translating a generating base curve - defined in
a first plane - along a supporting curve - defined in a second plane perpendicular to the first. In practice, sectors 9,10,
13,14 and 21 are all defined by surfaces generated by translating arcs of a circle 25 (Figure 5), lying in horizontal
planes, along two respective parabola branches 26 (Figure 4), one located above the optical axis (Figure 4) and the
other below (not shown), and both lying in the vertical plane through optical axis Ao. Arcs 25 generating the surfaces
each present a different predetermined radius calculated according to the required light distribution. Intermediate lateral
sectors 19 and 20, on the other hand, are defined by surfaces described by a fourth-degree polynomial equation
derived, as will be seen, from a spherical surface equation.

[0019] As shown in Figure 4, along their extension, the two parabola branches 26 acting as the base curve for
translating arcs 25 are preferably rotated gradually upwards and/or towards the outer edge 27 of the reflector, so that
the base curve along which arcs 25 are translated is a modified parabola 28 as opposed to parabola 26.

[0020] According to the present invention, the geometry of the surfaces defining sectors 9,10, 19,20, 13,14 and 21
is so selected that each sector provides for a predetermined distribution of the images reflected by it when projection
tested to regulations on a screen at a distance of 25 m. More specifically, intermediate lateral sectors 19 and 20 of
reflector 5 are so formed as to distribute the reflected images exclusively below optical axis Ao, as shown in Figures
7 and 8, so as to concentrate the beam emitted by headlight 1 below cutoff line 2.

[0021] Similarly, upper lateral sector 9 and lower lateral sector 14, diagonally opposite sector 9 in relation to central
sector 21, are so formed as to provide for a wider distribution of the beam, and to direct it towards respective corre-
sponding first prismed sectors 30 of lens 6 (shown schematically in Figure 3) appropriately located on the inner face
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of lens 6 facing reflector 5; and, in conjunction with the design of sectors 9 and 14, prismed sectors 30 are in turn so
formed (using known techniques) as to distribute the images reflected by sectors 9 and 14 as shown in Figures 9 and
10, i.e. in such a manner as to define an oblique portion 2a of cutoff line 2, or in other words, in such a manner as to
achieve the 15 degree light distribution typical of the cutoff line of a lower beam.

[0022] Similarly, a horizontal portion 2b of cutoff line 2 is defined by the image distribution shown in Figures 11 and
12 and which, according to the present invention, is effected by sectors 10 and 13, i.e. the upper lateral sector opposite
sector 9, and the lower lateral sector diagonally opposite to it in relation to central sector 21, and by respective corre-
sponding second prismed sectors 33 of lens 6 (shown schematically in Figure 3).

[0023] Finally, central sector 21 is so formed as to distribute the light centrally and below optical axis Ao, so as to
achieve the image distribution shown in Figure 13, which, according to the present invention, provides for improving
the visibility of vehicles fitted with headlight 1. On a screen at a distance of 25 meters from headlight 1, the optical
distribution of the images reflected and predistributed by reflector 5, and possibly also corrected by prismed sectors
30 and 33, is therefore as shown in Figure 14, and, as can be seen, provides for greatly improving visibility by con-
centrating the light precisely in front of the headlight.

[0024] As regards actual construction, the sector surfaces of reflector 5 are first computer-aided designed (CAD);
the resulting drawings, complete with all the dimensions calculated point by point, are transferred directly to production
machines (CIM) for machining dies of suitable material; and reflector 5 is then injection molded from plastic material
(or drawn from sheet metal) using conventional techniques.

[0025] According to an entirely new method, which is also an object of the present invention, the first step in the
formation of surface 7 of reflector 5 consists in arbitrarily establishing an optical axis and a focal point along the optical
axis, about which to construct the required surface using a "reverse" technique. According to the invention, the axis of
the filament of the selected light source 3, e.g. an incandescent lamp of predetermined power, is selected as the
fictitious optical axis Ao; and the point corresponding to the assumed position, along optical axis Ao, of the first turn
of filament 3 on the side facing reflector 5 is selected as focal point Pf. As already stated, since the entire construction
method is based on the above parameters, once reflector 5 is formed, source 3 must be assembled extremely accurately
in relation to it and strictly within the tolerances mentioned previously.

[0026] Once optical axis Ao and focal point Pf have been established and drawn, the focal distance of the two parabola
branches 26 used as the base curves is calculated, which focal distance provides for univocally determining the pa-
rabolas which may then be drawn. According to the present invention, the focal distance of the two parabolas 26 is
calculated according to the following equations:

() FP1=Pf-C

and

()  FP2=Pf+Lf+C

where FP1 is the focal distance of a first parabola branch 26 above optical axis Ao (Figure 4); FP2 is the focal distance
of a second parabola branch 26 (not shown) below the optical axis; C is a constant depending on the working tolerances;
Lf is the axial length of filament 3; and Pf is the axial location of the focal point as defined.

[0027] At this point, depending on the light distribution required, the radius of curvature of the arcs for generating
sectors 9,10, 13,14 and 21 is calculated.

[0028] More specifically, and as shown in Figure 5, to generate the surfaces of sectors 9, 10, 13 and 14, the respective
supporting parabola 26 (the top one for sectors 9,10 and the bottom one for sectors 13,14) is plotted in the horizontal
plane to a width equal to that of the sector being produced, and the parabola is replaced, between the same limit points
(P1), by an arc with a radius calculated according to the equation:

() Re=4(Xc-X2)% + (Yo - Y2)2

where X2 and Y2 are the coordinates of point Pl, (Figure 5); and Xc and Yc¢ are the coordinates of the center of the
circumference, given by the equations:

(Mun * X1-MM,, * X2-Yn +Y2)
Mun - MM, ,

(V)  Xc=
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V) Yc =Mun # (Xc - Xn) +Yn

where X1 and Y1 are the coordinates of point Pl;; Xn and Yn are the generic coordinates of any point on the circum-
ference between points PI; Mun is the angular coefficient of the straight line joining points PI; and MM, _, is the angular
coefficient of the straight line bisecting the angle formed between the straight line joining point Pl, and filament 3, and
the straight line joining point Pl, and a corresponding point at which point Pl, is to be projected on a screen at a distance
of 25 m from the headlight.

[0029] As shown in Figure 5, various arcs 25 of different radii, e.g. arcs 25a and 25b, may obviously be inserted
between the same points Pl to give a wide range of different light distributions, by virtue of the geometric limitations of
the construction method described so far being minimum. According to the present invention, therefore, it is possible
to achieve a reflector 5 wherein the radius of the arcs of sectors 9 and 14 is such as to produce an extremely wide
beam which, with the aid of appropriate prismed sectors of lens 6, may be used for producing a fog light beam as
opposed to a lower beam.

[0030] Once a respective arc 25 has been drawn for each sector 9,10 and 13, 14, the surfaces defining the sectors
are formed by translating arcs 25 along the two parabola branches 26. Being a straightforward mathematical operation,
a CAD system is obviously capable of rapidly drawing each surface point by point, and providing the dimensions
required for production.

[0031] Once the surfaces of sectors 9, 10, 13 and 14 have been defined as described above, the surfaces of sectors
19, 20 and 21 are defined in such a manner as to achieve a substantially seamless (i.e. stepless) connection between
the surface defining one sector and that defining another. According to the present invention, the surfaces of sectors
19 and 20 vertically connecting upper lateral sectors 9 and 10 to lower lateral sectors 13 and 14 are defined according
to the following equation:

(V) a+beX+cxX? +deX> +exX! +f+gry +

+haY? + 15y + may?

[0032] This represents a fourth-degree polynomial equation which, when values are substituted, gives the point by
point dimensions of the surfaces, and is obtained (Figure 6) as follows:

- first of all, the radius of a further arc to be located in the horizontal plane through optical axis Ao is defined using
equation (ll1);
- said arc is rotated ideally about optical axis Ao by an angle given by the equation:

v Oin = Omax = arctan (Htot/ Ltot )

min

where Htot and Ltot are the maximum height and maximum width of reflector 5, to obtain two portions of the
(fictitious) surface of revolution 40 shown in Figure 6 and which obviously conforms to the equation of a sphere; and

- the equation is then modified and resolved on condition that a seamless or stepless connection be achieved with
the surfaces of sectors 9, 13 and 10, 14 respectively.

[0033] The above condition gives the value of coefficients a-m to be used in (VI), as is known and described more
clearly in "Mathematics" by Stephen Wolfram, published by Addison-Wesley, and the content of which is incorporated
herein as required for reference purposes.

[0034] Finally, the surface of central sector 21 is defined in the same way as for sectors 9,10 and 13,14, by first
calculating, using equation (Ill) and depending on the required light distribution, the radius of curvature of an arc for
connecting sectors 9,10 and 13,14; positioning the arc along optical axis Ao; and translating the arc along the same
two parabola branches 26 as for the upper and lower lateral sector surfaces. Again, this is a repetitive mathematical
operation performable by a CAD system which therefore gives the detailed dimensions required for producing the
surface.

[0035] With reference to Figure 4, the luminous efficiency of sectors 9, 10, 13 and 14 may be further improved using,
for each pair of sectors 9,10 and 13, 14, curve 28 as opposed to parabola 26 as the base curve along which to translate
arcs 25 with the radius calculated using equation (ll1). Curves 28 (one above optical axis Ao (as shown) and one below
(not shown)) are obtained from respective parabolas 26 by plotting the parabolas in successive portions and rotating
the axis of the parabola, at the end of each portion, by a predetermined angle, e.g. half a degree, and in a predetermined
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direction (e.g. upwards as in Figure 4, and at any rate outwards of reflector 5). Half a degree upward rotation is preferably
adopted for every 10 millimeters in length of the plotted parabola 26, commencing with the axis of the parabola coin-
cident with optical axis Ao, so that the resulting curve 28 represents the envelope of all the parabolas 26 with their
axes rotated gradually by predetermined angles and in the same direction.

Claims

1. Avehicle headlight (1) for generating a lower or fog light beam concentrated entirely below a cutoff line to prevent
dazzling oncoming traffic; the headlight comprising a light source (3), a reflector (5), and a prismed lens (6) in front
of the reflector, and being of the type wherein the reflector (5) picks up the source emitted light 360° about the
source, and wherein the source (3) is aligned coaxial with the optical axis (Ao) of the headlight; the reflector (5)
presenting a complex reflecting surface (7) including a number of different sectors (9,10,13,14,19,20,21) connected
substantially seamlessly; characterized in that

- none of said component sectors (9,10,13,14,19,20,21) of the reflecting surface (7) is defined by a surface of
revolution; and

- most of said sectors (9,10,13,14,19,20,21) are composed of surfaces generated by translating a generating
base curve; and in that

- the reflecting surface (7) of said reflector comprises seven sectors: two upper lateral (9,10), two lower lateral
(13,14), two intermediate lateral (19,20), and one central sector (21) extending along the full height of the
reflector (5); which sectors, with the exception of the two intermediate lateral sectors (19,20), are all defined
by surfaces generated by translating a generating base curve (25), defined in a first plane, along a supporting
curve (26) defined in a second plane perpendicular to the first.

2. Aheadlight as claimed in Claim 1, characterized in that, with the exception of the two intermediate lateral sectors
(19,20), said sectors are all defined by surfaces generated by translating arcs (25) - lying in horizontal planes and
with a predetermined radius calculated according to the required light distribution - along two respective parabola
branches (26), one located above and one below the optical axis (Ao) and both lying in the vertical plane through
the optical axis.

3. A headlight as claimed in Claim 1 or 2, characterized in that said two intermediate lateral sectors (19,20) are
defined by surfaces described by a fourth-degree polynomial equation.

4. A headlight as claimed in Claim 3, characterized in that said two intermediate lateral sectors (19,20) are defined
by surfaces described by the following equation:

(VI)  a+b*X+c#X2+d#X3+exXd +f+g+Y +

+ h*Y2 + [%Y3 + m*Y4.

5. Aheadlight as claimed in one of the foregoing Claims from 2 to 4, characterized in that, along their extension, said
two parabola branches (26) are rotated gradually upwards and/or towards the outer edge (27) of the reflector.

6. A headlight as claimed in one of the foregoing Claims, characterized in that it comprises means for concentrating
the beam below the cutoff line; said means comprising said two intermediate lateral sectors (19,20) of the reflector,
which provide for distributing the reflected images below the optical axis (Ao).

7. A headlight as claimed in Claim 6, characterized in that it comprises means for defining an oblique portion of the
cutoff line; said means comprising, in combination, a first said upper lateral sector (9) and a corresponding said
lower lateral sector (14) diagonally opposite the first in relation to said central sector (21), and respective first
prismed sectors (30) of said lens (6).

8. A headlight as claimed in Claim 6 or 7, characterized in that it comprises means for defining a horizontal portion
of the cutoff line; said means comprising, in combination, a second said upper lateral sector (10) opposite the first,
a corresponding said lower lateral sector (13) diagonally opposite said second upper lateral sector in relation to
said central sector, and respective second prismed sectors (33) of said lens (6).
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9. A headlight as claimed in one of the foregoing Claims from 6 to 8, characterized in that it comprises means for
distributing the light centrally and below the optical axis; said means comprising said central sector (21).

10. A method of producing a complex reflecting surface (7) for the reflector (5) of a vehicle lower beam or fog light;
characterized in that it comprises the steps of:
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establishing an arbitrary focal point along a fictitious optical axis (Ao); the axis of a filament constituting said
light source (3) being selected as the optical axis (Ao); and the position, along the optical axis, of the first turn
of the filament on the side facing the reflector being selected as the focal point;

calculating the focal distance of two parabola branches (26) in the vertical plane through the optical axis, using
the following equations:

() FP1=Pf-C

and

()  FP2=Pf+Lf+C

where FP1 is the focal distance of a first parabola branch above the optical axis; FP2 is the focal distance of
a second parabola branch below the optical axis; C is a constant depending on the working tolerances; Lf is
the axial length of the filament; and Pf is the axial location of the focal point;

calculating, according to the required light distribution, the radius of curvature of four arcs using the following
equation:

(1 Rc = /Xc-X2)2 + (Yc-Y2)2
where Xc and Yc are the coordinates of the center of the circumference, which are given by the equations:

_ (Mun = X1- MM, , * X2- Yn +Y2)

V) xe Mun- MM,

(V) Yc =Mun * (Xc - Xn) +Yn

where Mun is the angular coefficient of the straight line joining the end points of the circumference; and MM, _,
is the angular coefficient of the straight line bisecting the angle formed between the straight line joining a first
end point of the circumference to said filament, and the straight line joining the same point to a corresponding
point on a screen at a distance of 25 m from the headlight and at which said point is to be projected;
forming four lateral surface sectors (9,10,13,14) of the reflector, two along the upper edge and two along the
lower edge of the reflector, by translating said four arcs (25) along said two parabola branches (26);

forming two opposite intermediate lateral surface sectors (19,20) of the reflector, so located as to vertically
connect said upper lateral sectors to said lower lateral sectors using the following equation:

(VI) a+bsX+cxX2+dxX3 +exX4 +f+gxY +hxY2+[xY3 + m=Y4;

and

forming a central surface sector (21) of the reflector, so located as to horizontally join all the other sectors in
pairs, by calculating, according to the required light distribution, the radius of curvature of an arc using equation
(11, and by translating said arc along said two parabola branches and through the optical axis.
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Patentanspriiche

1.

Fahrzeugscheinwerfer (1) zum Erzeugen eines Abblendlichtstrahls oder eines Nebellichtstrahls, der vollstandig
unterhalb einer Trennlinie konzentriert ist, um ein Blenden entgegenkommenden Verkehrs zu verhindern; wobei
der Scheinwerfer eine Lichtquelle (3), einen Reflektor (5) und eine Prismenlinse (6) vor dem Reflektor umfallt und
von dem Typ ist, bei dem der Reflektor (5) das von der Quelle ausgesendete Licht in einen Winkel von 360° um
die Quelle aufnimmt und bei dem die Quelle (3) koaxial auf die optische Achse (Ao) des Scheinwerfers ausgerichtet
ist; wobei der Reflektor (5) eine komplexe reflektierende Oberflache (7) aufweist, die eine Anzahl unterschiedlicher
Sektoren (9, 10, 13, 14, 19, 20, 21), die im wesentlichen nahtlos miteinander verbunden sind, umfal3t; dadurch
gekennzeichnet, daB

- keiner der Komponentensektoren (9, 10, 13, 14, 19, 20, 21) der reflektierenden Oberflache (7) durch eine
rotationssymmetrische Oberflache definiert ist; und

- die meisten Sektoren (9, 10, 13, 14, 19, 20, 21) aus Oberflachen aufgebaut sind, die durch Translation einer
erzeugenden Basiskurve erzeugt werden; und daB

- die reflektierende Oberflache (7) des Reflektors sieben Sektoren aufweist: zwei obere seitliche (9, 10), zwei
untere seitliche (13, 14), zwei dazwischenliegende seitliche (19, 20) und einen mittigen Sektor (21), der sich
Uber die gesamte Hohe des Reflektors (5) erstreckt; wobei alle diese Sektoren mit Ausnahme der zwei da-
zwischenliegenden seitlichen Sektoren (19, 20) durch Oberflachen definiert sind, die durch Translation einer
erzeugenden Basiskurve (25) erzeugt werden, die in einer ersten Ebene langs einer unterstiitzenden Kurve
(26) definiert ist, die ihrerseits in einer zur ersten Ebene senkrechten zweiten Ebene definiert ist.

Scheinwerfer nach Anspruch 1, dadurch gekennzeichnet, da mit Ausnahme der beiden dazwischenliegenden
seitlichen Sektoren (19, 20) sdmtliche Sektoren durch Oberflachen definiert sind, die durch Translation von Bégen
(25) erzeugt sind, die in horizontalen Ebenen liegen und einen vorgegebenen Radius besitzen, der anhand der
erforderlichen Lichtverteilung berechnet wird, und die langs zweier jeweiliger Parabelzweige (26) liegen, wobei
sich einer der Parabelzweige oberhalb und der andere Parabelzweig unterhalb der optischen Achse (Ao) befindet
und wobei beide in der vertikalen Ebene durch die optische Achse liegen.

Scheinwerfer nach Anspruch 1 oder 2, dadurch gekennzeichnet, dall die zwei dazwischenliegenden seitlichen
Sektoren (19, 20) durch Oberflachen definiert sind, die durch eine Polynomgleichung vierten Grades beschrieben
werden.

Scheinwerfer nach Anspruch 3, dadurch gekennzeichnet, daR die beiden dazwischenliegenden seitlichen Sekto-
ren (19, 20) durch Oberflachen definiert sind, die durch die folgende Gleichung beschrieben werden:

(V) a+bxX+CxXZ+dxXC +exxX? +f+gxyY+hxy?+IxY? + mxY*.

Scheinwerfer nach einem der vorangehenden Anspriiche 2 bis 4, dadurch gekennzeichnet, daR die beiden Para-
belzweige (26) langs ihrer Erstreckung allmahlich nach oben und/oder zur AuRenkante (27) des Reflektors gedreht
sind.

Scheinwerfer nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, dafl er Mittel zum Konzen-
trieren des Strahls unterhalb der Trennlinie aufweist; wobei die Mittel die beiden dazwischenliegenden seitlichen
Sektoren (19, 20) des Reflektors umfassen, die eine Verteilung der reflektierten Bilder unterhalb der optischen
Achse (Ao) ergeben.

Scheinwerfer nach Anspruch 6, dadurch gekennzeichnet, daf} er Mittel zum Definieren eines schragen Abschnitts
der Trennlinie aufweist; wobei die Mittel in Kombination einen ersten (9) der oberen seitlichen Sektoren und einen
entsprechenden (14) der unteren seitlichen Sektoren, der dem ersten in bezug auf den mittleren Sektor (21) dia-
gonal gegenuberliegt, sowie entsprechende erste Prismensektoren (30) der Linse (6) umfassen.

Scheinwerfer nach Anspruch 6 oder 7, dadurch gekennzeichnet, dal® er Mittel zum Definieren eines horizontalen
Abschnitts der Trennlinie umfalit; wobei die Mittel in Kombination einen zweiten (10) der oberen seitlichen Sekto-
ren, der dem ersten gegeniiberliegt, einen entsprechenden (13) der unteren seitlichen Sektoren, der dem zweiten
oberen seitlichen Sektor in bezug auf den mittleren Sektor diagonal gegeniberliegt, und jeweilige zweite Prismen-
sektoren (33) der Linse (6) umfassen.
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Scheinwerfer nach einem der vorangehenden Anspriiche 6 bis 8, dadurch gekennzeichnet, dafl er Mittel zum
Verteilen des Lichts mittig und unterhalb der optischen Achse umfalt; wobei die Mittel den mittleren Sektor (21)
umfassen.

Verfahren zum Herstellen einer komplexen reflektierenden Oberflache (7) fir den Reflektor (5) eines Fahrzeug-
abblendlichts oder -nebellichts; dadurch gekennzeichnet, dalk es die folgenden Schritte umfaft:

- Schaffen eines beliebigen Brennpunkts auf einer fiktiven optischen Achse (Ao); wobei die Achse eines Glih-
fadens, der die Lichtquelle (3) bildet, als optische Achse (Ao) gewahlt wird; und die Position auf der optischen
Achse der ersten Windung des Gliihfadens auf der dem Reflektor zugewandten Seite als Brennpunkt gewahlt
wird;

- Berechnen der Brennweite zweier Parabelzweige (26) in der vertikalen Ebene durch die optische Achse unter
Verwendung der folgenden Gleichungen:

() FP1=Pf-C

und

()  FP2=Pf+Lf+C

wobei FP1 die Brennweite eines ersten Parabelzweigs oberhalb der optischen Achse ist; FP2 die Brenn-

weite eines zweiten Parabelzweigs unterhalb der optischen Achse ist; C eine von den Bearbeitungstoleranzen

abhangende Konstante ist; Lf die axiale Lange des Glihfadens ist; und Pf der axiale Ort des Brennpunkts ist;

- Berechnen des Krimmungsradius von vier Bogen entsprechend der geforderten Lichtverteilung unter Ver-
wendung der folgenden Gleichung:

() Re=J(Xc-X2)% + (Yo-Y2)

wobei Xc und Yc die Koordinaten des Zentrums des Umfangs sind, die durch die beiden folgenden Gleichun-
gen gegeben sind:

Wy Mun X XIMM, , X X2-Yn + Y2
V) . Mun - MM, ,

V) Yc =Mun X (Xc-Xn)+Yn

wobei Mun der Winkelkoeffizient der geraden Linie ist, die die Endpunkte des Umfangs verbindet; und MM, _,
der Winkelkoeffizient der geraden Linie ist, die den Winkel halbiert, der zwischen der geraden Linie, die einen
ersten Endpunkt des Umfangs mit dem Glihfaden verbindet, und der geraden Linie, die denselben Punkt mit
einem entsprechenden Punkt auf einem Schirm in einem Abstand von 25 m vom Scheinwerfer, auf den dieser
Punkt projiziert wird, gebildet wird;

- Bilden von vier seitlichen Oberflachensektoren (9, 10, 13, 14) des Reflektors, zwei langs der oberen Kante
und zwei langs der unteren Kante des Reflektors, indem fiir die vier Bogen (25) 1angs der beiden Parabelzweige
(26) eine Translation ausgefiihrt wird;

- Bilden zweier gegenuberliegender dazwischenliegender seitlicher Oberflachensektoren (19, 20) des Reflek-
tors, die so angeordnet sind, daR sie die oberen seitlichen Sektoren mit den unteren seitlichen Sektoren vertikal
verbinden, wobei die folgende Gleichung verwendet wird:

(V1) a+ b><X+c><X2 +d><X3 +e><X4 +f+gXY+ hxY? +1xY? + mxv*

und
- Bilden eines mittleren Oberflachensektors (21) des Reflektors, der so angeordnet ist, dal er samtliche anderen
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Sektoren paarweise horizontal verbindet, indem entsprechend der geforderten Lichtverteilung der Krim-
mungsradius eines Bogens unter Verwendung von Gleichung (lll) berechnet wird und indem fir den Bogen
eine Translation langs der beiden Parabelzweige und durch die optische Achse ausgefihrt wird.

Revendications

Phare de véhicule (1) destiné a produire un faisceau de code ou d'antibrouillard concentré entiérement en dessous
d'une ligne de coupure pour empécher d'éblouir le trafic arrivant, le phare comportant une source de lumiere (3),
un réflecteur (5), et un verre optique ou lentille prismatique (6) situé a I'avant du réflecteur, et étant du type dans
lequel le réflecteur (5) préléve la lumiére émise par la source sur 360° autour de la source, et dans lequel la source
(3) est coaxialement alignée avec I'axe optique (Ao) du phare, le réflecteur (5) présentant une surface réfléchis-
sante complexe (7) incluant plusieurs secteurs différents (9, 10, 13, 14, 19, 20, 21) reliés sensiblement sans joint,
caractérisé en ce que :

- aucun desdits secteurs constitutifs (9, 10, 13, 14, 19, 20, 21) de la surface réfléchissante (7) n'est défini par
une surface de révolution, et

- laplupart desdits secteurs (9, 10, 13, 14, 19, 20, 21) est constituée de surfaces produites par translation d'une
courbe génératrice de base, et en ce que :

- la surface réfléchissante (7) dudit réflecteur comporte sept secteurs : deux secteurs latéraux supérieurs (9,
10), deux secteurs latéraux inférieurs (13, 14), deux secteurs latéraux intermédiaires (19, 20) et un secteur
central (21) s'étendant sur toute la hauteur du réflecteur (5), lesquels secteurs, a I'exception des deux secteurs
latéraux intermédiaires (19, 20) sont tous définis par des surfaces produites par translation d'une courbe gé-
nératrice de base (25), définie dans un premier plan, le long d'une courbe de support (26) définie dans un
second plan perpendiculaire au premier.

Phare selon la revendication 1, caractérisé en ce que, a I'exception des deux secteurs latéraux intermédiaires
(19, 20), lesdits secteurs sont tous définis par des surfaces produites en translatant des arcs (25) situés des plans
horizontaux et ayant un rayon prédéterminé calculé conformément a la répartition de lumiére requise, le long de
deux branches de parabole respectives (26), une située au-dessus de I'axe optique (Ao) et une située en dessous
de celui-ci, toutes les deux étant situées dans le plan vertical passant par I'axe optique.

Phare selon la revendication 1 ou 2, caractérisé en ce que lesdits deux secteurs latéraux intermédiaires (19, 20)
sont définis par des surfaces décrites par une équation polynomiale du quatriéme degré.

Phare selon la revendication 3, caractérisé en ce que les deux secteurs latéraux intermédiaires (19, 20) sont définis
par des surfaces décrites par I'équation suivante :

(V1) a+bsX+ceX2+dsX3 +exX4 +f+grY

+h*Y2 + 1+Y3 + m#Y4.

Phare selon I'une quelconque des revendications 2 a 4, caractérisé en ce que, le long de leur étendue, les deux
branches de parabole (26) sont mises en rotation graduellement vers le bas et/ou vers le bord extérieur (27) du
réflecteur.

Phare selon I'une quelconque des revendications précédentes, caractérisé en ce qu'il comporte des moyens pour
concentrer le faisceau en dessous de la ligne de coupure, lesdits moyens comportant les deux secteurs latéraux
intermédiaires (19, 20) du réflecteur, qui assurent la répartition des images réfléchies en dessous de I'axe optique
(Ao).

Phare selon la revendication 6, caractérisé en ce qu'il comporte des moyens pour définir une partie oblique de la
ligne de coupure, lesdits moyens comportant, en combinaison, un premier secteur latéral supérieur (9) et un secteur
latéral inférieur correspondant (14) diagonalement opposé au premier par rapport audit secteur central (21), et

des premiers secteurs a prismes respectifs (30) dudit verre optique (6).

Phare selon la revendication 6 ou 7, caractérisé en ce qu'il comporte des moyens pour définir une partie horizontale
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de la ligne de coupure, lesdits moyens comportant, en combinaison, un second secteur latéral supérieur (10)
opposé au premier, un secteur latéral inférieur correspondant (13) diagonalement opposé audit second secteur
latéral supérieur par rapport audit secteur central, et des seconds secteurs a prismes respectifs (33) dudit verre
optique (6).

Phare selon I'une quelconque des revendications 6 a 8, caractérisé en ce qu'il comporte des moyens pour répartir
la lumiére centralement et en dessous de I'axe optique, lesdits moyens comportant ledit secteur central (21).

Procédé de production d'une surface réfléchissante complexe (7) destinée au réflecteur (5) d'un faisceau de code
ou d'antibrouillard de véhicule, caractérisé en ce qu'il comporte les étapes consistant a :

- établir un point focal arbitraire le long d'un axe optique fictif (Ao), I'axe d'un filament constituant ladite source
de lumiére (3) étant choisi en tant qu'axe optique (Ao), et la position, le long de I'axe optique, de la premiére
spire du filament située du cété dirigé vers le réflecteur étant choisie en tant que point focal,

- calculer la distance focale des deux branches de parabole (26) situées dans la plan vertical passant par I'axe
optique, en utilisant les équations qui suivent :

() FP1=Pf-C

et

()  FP2=Pf+Lf+C

dans lesquelles FP1 est la distance focale d'une premiere branche de parabole située au-dessus de l'axe
optique, FP2 est la distance focale d'une seconde branche de parabole située en dessous de I'axe optique,
C est une constante fonction des tolérances de travail, Lf est la longueur axiale du filament, et Pf est I'empla-
cement axial du point focal,

- calculer, conformément a la répartition de lumiére requise, le rayon de courbure de quatre arcs en utilisant
I'équation qui suit :

(1 Rc = J/(Xc-X2)2 + (Yc-Y2)2
dans laquelle Xc et Yc sont les coordonnées du centre de la circonférence, qui sont données par les équations :

(Mun * X1-MM, , * X2-Yn +Y2)
- Mun - MM, ,

(V)  Xc

(V) Yc =Mun * (Xc - Xn) +Yn

dans lesquelles Mun est le coefficient angulaire de la ligne droite reliant le point d'extrémité de la circonférence,
et MM, _, est le coefficient angulaire de la ligne droite coupant en deux I'angle formé entre la ligne droite reliant
un premier point d'extrémité de la circonférence audit filament, et la ligne droite reliant le méme point a un
point correspondant situé sur un écran situé a une distance de 25 m a partir du phare, et au niveau duquel
ledit point doit étre projeté,

- former quatre secteurs de surface latérale (9, 10, 13, 14) du réflecteur, deux le long du bord supérieur et deux
le long du bord inférieur du réflecteur, en translatant lesdits quatre arcs (25) le long desdites deux branches
de parabole (26),

- former deux secteurs de surface latérale intermédiaires opposés (19, 20) du réflecteur, positionnés de maniére
a relier verticalement lesdits secteurs latéraux supérieurs auxdits secteurs latéraux inférieurs en utilisant
I'équation qui suit :

(V)  a+b#X+cxX2+d+X3 +exX4 +f+gsY

11
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+h*Y2 + [%Y3 + m*Y4,

et

former un secteur de surface centrale (21) du réflecteur, positionné de maniére a relier horizontalement tous
les autres secteurs par paires, en calculant, conformément a la répartition de lumiére requise, le rayon de
courbure d'un arc en utilisant I'équation (lll), et en translatant ledit arc le long desdites branches de parabole
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et a travers I'axe optique.
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