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Description

[0001] The presentinvention relates to a road vehicle
headlight, in particular a lower beam, featuring a com-
plex-surface reflector in conjunction with a prism optical
system.

[0002] By law, vehicle lower beam and/or fog lights
must concentrate the beam below an ideal so-called cut-
off line to avoid dazzling motorists traveling in the oppo-
site direction. French Patent n. 2.536.502, for example,
relates to a road vehicle lower beam headlight compris-
ing a body housing a reflector and a light source, and a
prism lens in front of the reflector and closing the body.
As opposed to the usual single, e.g. parabolic or ellipti-
cal, reflecting surface of revolution, the reflector is de-
fined by a complex surface formed by the continuous
connection of various types of reflecting surfaces de-
fined by various equations. More specifically, the com-
plex surface described in French Patent n. 2.536.502
comprises two parabolic surface portions arranged at
the regulation cutoff line angle; and two portions of a
surface not of revolution, described by a mathematical
equation and which, on the one hand, connects the two
parabolic portions and, on the other, in conjunction with
the lens prisms of the light, provides for collecting and
distributing the source-emitted beam over 360° about
the source.

[0003] Unlike previously known headlights, wherein
the cutoff line was achieved by means of a dimming
screen for preventing reflection of part of the rays emit-
ted by the source, the lower beam light according to
French Patent n. 2.536.502 provides for exploiting all
the light emitted by the source, thus enabling the use of
low-power lamps (and so reducing consumption and
heating) 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. As stated in Ger-
man Patent n. DE-B-3341773, which represents the
German counterpart of French Patent n. 2.536.502, for
sufficiently defining the cutoff line, all the reflected im-
ages must be projected on the 25 m reference screen
with an upper angle flush with the cutoff line, which, on
the one hand, prevents the light from being concentrat-
ed where it is most needed for increasing visibility, i.e.
below the cutoff line and in the center, and, on the other,
requires highly prismed lenses, whereas, for reasons of
style, the majority of headlights for last-generation ve-
hicles present steeply inclined lenses in which highly
prismed portions are difficult to form.

[0004] In the known state of the art, no solution has
yet been devised for solving the above drawbacks, not
even using reflectors with discontinuous surfaces
which, as is known, seriously impair lighting perform-
ance at the point of discontinuity.

[0005] It is an object of the present invention to pro-
vide a vehicle headlight featuring a reflector designed
to overcome the aforementioned drawbacks and de-
fined by a complex surface ensuring optimum distribu-
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tion of the reflected beam while at the same time exploit-
ing the source-emitted light over 360° about the source.
[0006] According to the present invention, there is
provided a vehicle headlight for generating a lower or
fog light beam concentrated entirely beneath the cutoff
line for preventing glare; the headlight comprising a light
source and a reflector, and being of the type wherein the
reflector collects the source-emitted light over 360°
about the source; characterized in that the reflector
presents a complex reflecting surface comprising four
sectors, a first pair of which is located on one side of the
optical axis, and a second pair of which is located on the
opposite side; the surfaces of the sectors in each pair
being connected to each other continuously at respec-
tive half planes extending through the optical axis and
arranged according to the cutoff line; said surfaces be-
ing defined in section, at each half plane, by a respective
branch of an ellipse, and being defined, over at least
75% of their angular extension, measured from said half
planes towards the vertical plane, by the envelope of
arcs having centers aligned with said half planes, and
offset on either side of the optical axis.

[0007] The light source is preferably off-centered ax-
ially in relation to the focal point of the headlight, which
is defined by a first focal point common to both said el-
lipse branches and located along the optical axis, close
to the reflector; a second focal point of each ellipse
branch being located roughly 25 m from the reflector.
More specifically, the light source is defined by a single
filament substantially aligned with but slightly above the
optical axis, and with its lower side coincident with the
optical axis. Roughly 25% of the length of the filament
extends behind the focal point of the headlight, towards
the reflector, and the remaining roughly 75% of its length
extends on the opposite side, frontwards of the focal
point of the headlight; said values varying within a max-
imum tolerance of roughly 5% of the length of the fila-
ment.

[0008] As such, continuous connection of the surfac-
es of the sectors above and below the half planes de-
fining the cutoff line is automatically ensured, and the
optical system of the reflector is such that the beams
reflected by the surface portions of the sectors close to
the vertical plane are always entirely below the cutoff
line.

[0009] The present invention therefore provides for
producing headlights wherein the surfaces of the reflec-
tor sectors are defined over 100% of their angular ex-
tension by said arcs, and wherein, at the vertical plane,
the reflector presents a step at the connection of the sec-
tors below the half planes and at the connection of the
sectors above the half planes; which discontinuity, how-
ever, in no way impairs performance of the headlight by
virtue of the distorted rays being projected well below
the cutoff line.

[0010] Similarly, the present invention also provides
for producing headlights with an entirely smooth reflec-
tor - which is easier to mold - wherein the remaining 25%
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of the angular extension of the sector surfaces is formed
by connecting curves between the arcs defining the ad-
jacent sectors above and below the half planes. In this
case also, the distorted images obviously generated by
said 25% of the sector surfaces are well below the cutoff
line and, despite contributing light, therefore have prac-
tically no effect on the definition of the beam.

[0011] The axes of said two ellipse branches prefera-
bly do not coincide with the optical axis of the headlight,
but extend through it at said first focal point common to
both branches and, in the respective half planes, are op-
positely inclined in relation to the common focal point by
an angle ranging between 0.5° and 2°, so that the sec-
ond focal points of the two ellipse branches are sepa-
rated by a predetermined distance perpendicular to the
optical axis.

[0012] This results, at a distance of 25 m, in blurring
of the beam at the cutoff line and hence in a reduction
of the amount of light to be controlled for preventing
glare.

[0013] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a schematic front view of a headlight
in accordance with the present invention;

Figure 2 shows a schematic view in perspective of
a first characteristic of the Figure 1 headlight;
Figure 3 shows the effect of the Figure 2 character-
istic on the images of the filament projected on a
screen 25 m from the headlight;

Figures 4 to 6 show, schematically, the method for
producing the headlight according to the present in-
vention;

Figure 7 shows a schematic front view of a reflector
produced using the method shown in Figures 4 to 6;
Figure 8 shows a variation of the Figure 7 reflector;
Figures 9 to 12 show isolux test curves relative to
the sectors of the Figure 1 headlight.

[0014] With reference to Figures 1 to 3, number 1 in-
dicates a headlight for generating a lower or a fog light
beam which, as is known, must be concentrated entirely
below a cutoff line 2 (Figure 3) to avoid dazzling motor-
ists traveling in the opposite direction. The non-limiting
example described shows a European cutoff line 2 for
lower beam headlights, defined by two lines 2a, 2b, the
second inclined at 15° in relation to the first.

[0015] Headlight 1 comprises a light source 3 consist-
ing of a spiral filament of an incandescent lamp, parallel
to the optical axis 4 of headlight 1; a reflector 5; a casing
6 housing reflector 5 and source 3; and a prism lens 7
opposite reflector 5 and closing casing 6. As opposed
to an appropriately shaped dimming screen, which is
dispensed with, cutoff line 2 is defined by the particular
light distribution effected by reflector 5, the reflecting
surface 8 of which, facing lens 7, collects the source-
emitted light over all 360° about source 3 and projects
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all the reflected images of filament 3 below cutoff line 2.
[0016] For this purpose, reflecting surface 8 is a com-
plex surface, i.e. comprising a number of sectors de-
fined by surfaces (reflecting or deflecting) with different
optical characteristics as compared with those of the ad-
jacent sector surfaces. In the example shown, surface
8 comprises four sectors 10, 11, 12, 13. When viewed
from the front (Figure 1), sectors 10 and 11 are arranged
one over the other, on one side of optical axis 4 and to
the left of a vertical plane 14 through axis 4; and sectors
12 and 13 are arranged one over the other on the op-
posite side, i.e. to the right of plane 14. With reference
to axes Z and Y indicated by the arrows in Figure 1 and
lying respectively in a horizontal plane 15 and vertical
plane 14 (shown by the dotted lines in Figure 1), the re-
flecting surfaces of sectors 10 and 11 are automatically
connected (as will be seen) continuously at a respective
half plane A through optical axis 4 and, in the example
shown, coincident with horizontal plane 15.

[0017] Similarly, sectors 12 and 13 are defined by re-
spective reflecting surfaces which are connected con-
tinuously at a half plane B also through axis 4 and at an
angle to half plane A. According to the present invention,
half planes A and B present the same configuration as
the required cutoff line 2, so that, in the case of the lower
beam described, half plane B forms and angle of fifteen
degrees in relation to half plane A. The following de-
scription, however, obviously also applies to headlights
with a cutoff line of any other configuration; and, though
reflector 5 in the non-limiting example shown presents
a curved peripheral edge 16, the following description
obviously also applies to headlights featuring reflectors
5 of any shape and contour.

[0018] According to the present invention (Figure 2),
the surfaces of sectors 10 and 11 are defined in section,
at half plane A, by an ellipse branch 20 common to both
surfaces; and the surfaces of sectors 12 and 13 are de-
fined in section, at half plane B, by a respective ellipse
branch 21 also common to both surfaces. In other
words, if the reflector according to the present invention
is cut along the two half planes A and B, the contour of
the section will correspond geometrically to ellipse
branches 20 and 21.

[0019] Moreover, the surfaces of sectors 10, 11 and
12, 13 are so formed that ellipses 20 and 21 are defined
by a first, common, focal point F close to reflector 5, e.
g. roughly 25 mm from surface 8, and by a second focal
point, indicated F1 for ellipse 20 and F2 for ellipse 21,
located roughly 25 m from surface 8, i.e. substantially
at a standard regulation vehicle headlight test screen.
According to a further characteristic of the present in-
vention, shown in Figure 2, the respective axes 22 and
23 of branches 20 and 21 do not coincide with optical
axis 4 but intersect it at common focal point F, and, in
respective half planes A and B, are oppositely inclined
in relation to axis 4 by respective angles 0.4 and o, gen-
erally equal to each other and at any rate ranging be-
tween 0.5° and 2°.
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[0020] Consequently, as opposed to being coincident
(Figure 3a) if angles o were equal to zero, the second
focal points F1 and F2 of ellipse branches 20 and 21
(Figure 3) are separated by a predetermined distance
perpendicular to optical axis 4 at a screen 25 m away
and indicated 25 in Figure 2. This provides for projecting
the images of filament 3 on to the screen as shown sche-
matically in Figure 3b as opposed to Figure 3a, thus re-
ducing the amount of light at the intersection of portions
2a and 2b of cutoff line 2 to be controlled for preventing
glare

[0021] According to the present invention, the com-
mon focal point F of ellipses 20 and 21 is assumed as
the (virtual) focal point of headlight 1, and the source
defined by filament 3 is off-centered axially in relation to
focal point F. More specifically (Figure 2), filament 3,
which presents a length Lf, is substantially aligned par-
allel to but slightly above optical axis 4, with its axis offset
radially by a distance equal to half its diameter, so that
its lower side 26 is coincident with optical axis 4, as pre-
viously claimed and described in the U.K. patent Appli-
cation No. 25310/76 (DE-A-2 726 951) in the name of
LUCAS Ind.. A portion d; of filament 3, equal to roughly
25% of its length Lf, extends behind focal point F of
headlight 1, towards reflector 5; and a portion d,, equal
to the remaining roughly 75% of its length Lf, extends
on the opposite side, in front of focal point F. To ensure
correct operation of reflector 5, the above location val-
ues of source 3 in relation to axis 4 and focal point F
must be respected accurately, when assembling head-
light 1, within a maximum tolerance of 5% of length Lf.
[0022] According to the main characteristic of the
presentinvention, the surfaces of sectors 10, 11 and 12,
13 are defined, over at least 75% of their angular exten-
sion measured from half planes A and B towards vertical
plane 14, by the envelope of arcs all having their centers
in a plane aligned coplanar with one of half planes A and
B, and offset by a predetermined amount on either side
of optical axis 4.

[0023] More specifically, and as shown more clearly
later on, the centers C4 and C, (Figure 7) of the arcs
whose envelope defines the surfaces of diagonally-op-
posed sectors 10 and 13 respectively above and below
half planes A and B, as well as the centers C, and C,
(Figure 7) of the arcs whose envelope defines the sur-
faces of sectors 11 and 12 opposite sectors 10 and 13,
are located at a distance from optical axis 4, measured
parallel to respective half plane A or B, equal to the ge-
ometric difference (in modulus and sign) of the coordi-
nates of the points of respective ellipse branch 20 or 21
defined at respective half plane A or B, and the location
of the corresponding points of a respective (fictitious)
ellipse branch 30 (Figure 4) or 31 (Figure 6) located in
vertical plane 14 respectively above and below optical
axis 4, and so located as to be respectively converging
or diverging in relation to the location of focal point F.
[0024] As shown in Figure 7, a first possible embodi-
ment of reflector 5 for a headlight 1 according to the in-
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vention presents, at vertical plane 14, steps 35 and 36
respectively connecting adjacent upper sectors 10, 12,
and corresponding lower sectors 11, 13; in which case,
the surfaces of sectors 10, 11 and 12, 13 are defined
over 100% of their angular extension by said arcs. As
will be seen, steps 35 and 36 are formed as a result of
the "construction" method adopted for the surfaces of
reflector 5, do not constitute a serious drawback from
the construction standpoint, and, according to the
present invention, in no way constitute an optical draw-
back in that, by virtue of the steps being aligned coplanar
with the fictitious ellipses 30 and 31 used, as will be
seen, for forming surface 8, the images projected by
them are located at the lower limit of the images project-
ed by reflector 5.

[0025] In the embodiment shown in Figures 1 and 8,
on the other hand, the surfaces of adjacent sectors 10,
12 and 11, 13 are connected continuously also at verti-
cal plane 14, so that steps 35 and 36 are absent. As will
be seen, this is achieved by the arc envelope forming
only roughly 75% of the angular extension of the surfac-
es of the adjacent sectors, the remaining roughly 25%
of the surface of sectors 10 and 11 being formed by the
envelope of specific curves (one of which is indicated
as 41 in Figure 8) connecting the arcs at the same lo-
cation along optical axis 4, to define the adjacent sectors
above and below half planes A and B, i.e. by the enve-
lope of the curves respectively connecting the adjacent
portions of sectors 10, 12 and 11, 13.

[0026] As regards actual construction, the method for
obtaining the surfaces forming the sectors of reflector 5
is based on preliminary computer-aided design (CAD)
and, successively, on transferring the designs, complete
with all the dimensions calculated point by point, directly
to chip-forming production machines (CIM) for produc-
ing dies of suitable material with which reflector 5 is in-
jection molded from plastic (or drawn from sheet metal)
in conventional manner.

[0027] Using an innovative method which is also an
object of the present invention, the first step in the for-
mation of surface 8 of reflector 5 comprises arbitrarily
establishing an optical axis and a focal point along the
optical axis about which to construct "in reverse" the re-
quired surface. According to the invention, the fictitious
optical axis selected is axis 4 which is the one extending
along the lower edge 26 of the filament of the light
source 3 used, e.g. an incandescent lamp of given pow-
er; and the fictitious focal point F selected is a point
along axis 4, located roughly 1/4 (£5%) of the way along
the length Lf of the filament, as of the end facing reflector
5. At this point, after establishing half planes A and B
with the same orientation as the required cutoff line 2,
two ellipses 20 and 21 (Figure 2) are drawn in half
planes A and B, with the first, common, focal point at F
and the second focal point at a distance of 25 m. Ellipses
20 and 21 are preferably so drawn as to present nonco-
incident axes 22 and 23 inclined slightly in relation to
axis 4.
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[0028] The above geometric characteristics mathe-
matically define ellipses 20 and 21 which may be ex-
pressed by an equation defining the single points of the
ellipses within the three-dimensional Y, Z, X reference
system, wherein optical axis 4 is selected as the X axis
(Figures 4, 5 and 6). At this point (Figures 4 and 5), a
further two ellipses 30 and 31 are defined in vertical
plane 14, but which, unlike ellipses 20 and 21, do not
actually form part of surface 8 and are merely a fictitious
mathematical construction for calculation purposes. Ac-
cording to the invention, ellipses 30 and 31 are defined
with the second focal point (the one furthest away from
reflector 5) at a distance of 25 m along axis 4, i.e. at the
test screen, and with the respective first focal points so
located along axis 4 that all the points of ellipse 30 pro-
duce converging reflections of the rays from source 3,
and all the points of ellipse 31 produce diverging reflec-
tions. This is achieved mathematically by determining
the first focal points of ellipses 30 and 31 according to
the following formulas:

0] Fc=[(FI/4) + (FT/2)]1*C

and

(I Fd = [ (FI*3/4) + (FT/2)]* C

where:

Fc is the location along axis 4 of the converging focal
point from point F, i.e. the first focal point of ellipse 30;
Fd is the location along axis 4 of the diverging focal point
from point F, i.e. the first focal point of ellipse 31; Fl is
the axial length of filament 3; FT is the maximum fabri-
cation tolerance of filament 3; and C is a constant ex-
pressed as a percentage and depending on the fabrica-
tion tolerances of reflector 5. With a roughly 3 mm long
filament and focal point F located 25 mm from surface
8, the axial position of focal points Fc and Fd (focal
length) will be 22.8 mm and 28.2 mm respectively.
[0029] At this point, the surface of each sector 10, 11,
12, 13 is defined mathematically. Commencing, for ex-
ample, with the surface of sector 10 (Figure 4), there is
defined, for each Xn coordinate along axis 4, a respec-
tive circle 33 with a radius Rn and a center C1n at co-
ordinates Xn and Yn, where:

(1 Yn = ordinate of C1n = ( Y1n - Y4n)
and
(V) Rn =Y4n

where:
Y1n is the ordinate (on the Z axis, taken with its sign,
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which is negative in the case in point, with reference to
the versus shown for axis Z) of a point of ellipse 20 cor-
responding to abscissa Xn; and Y4n is the correspond-
ing ordinate of the corresponding point of abscissa Xn
on ellipse 30, taken with the same sign of the ordinate
YIn. Circumference 33 is drawn from half plane A, i.e.
from the point of ellipse 20 at coordinate Y1n, to the ver-
tical plane, i.e. over an arc greater than 90°, in that, in
relation to axis 4 at which the Xn coordinates are meas-
ured, C1n is offset laterally by quantity Yn which in this
case, calculating the algebraic sum, is negative (i.e.
shifted to the left of axis 4 looking towards reflector 5)
and represents the eccentricity of circumference 33 in
relation to axis 4. The envelope of all the circumferences
33 defined for each point Xn obviously defines a surface
constituting the reflecting surface of sector 10 and
which, though not obtained by revolution or translation
of a base curve, is nevertheless derived from ellipse 30.
As only straightforward mathematical operations are in-
volved, a CAD system is obviously capable of rapidly
drafting the surface of sector 10 point by point to supply
the dimensions required for its fabrication.

[0030] The surfaces of the other sectors are also
drafted by computer (CAD) implementing, via software,
algorithms similar to that described above. More specif-
ically (Figure 5), to define the surface of sector 11 below
sector 10, use is again made of ellipse 20 in half plane
A on the sector 10, 11 side, but, as sector 11 is located
below axis 4, diverging ellipse 31 with focal point Fd is
used in place of ellipse 30. In this case also, therefore,
for each point of abscissa Xn along axis 4, a circle is
defined with aradius Rn and a center C3n at coordinates
Xn and Yn, where:

(V) Yn = ordinate of C3n =( Y1n - Y3n)

and

(V)  Rn=Y3n

where:

Y1n is the ordinate (on the Z axis) of a point of ellipse
20 corresponding to abscissa Xn, also in this case taken
with its sign (which is negative); and Y3n is the corre-
sponding ordinate of the corresponding point of abscis-
sa Xn on ellipse 31, taken with the same sign of Yin. In
this case, calculating the algebraic sum, the value of Yn
is positive (because Y3n is grater than Y1n in modulus),
so that point C3n lies to the right of axis 4 (looking to-
wards reflector 5). From point C3n, a circumference 34
is again drawn from half plane A to vertical plane 14,
and which in this case presents an angular extension of
less than 90° in that radius Rn is greater than Y1n.
[0031] The same applies also to sectors 12 and 13,
the only difference being that half plane B is used as the
reference plane, and respective ellipse 21 in place of
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ellipse 20, which means that YIn in formulas (IIl) and (V)
must be replaced by the corresponding value of Y2n.
Figure 6, for example, shows the construction for ob-
taining lower sector 13. In this case also, for each ab-
scissa Xn, two ordinates are defined: Y3n relative to el-
lipse 31 and Y2n relative to ellipse 21, the algebraic ex-
pression of the which (taking Y2n with its sign and Y3n
with the same sign as per Y1n) gives coordinate Yn neg-
ative, e.g. situated on the left, looking towards reflector
5. Sector 12 is constructed in the same way - and is
therefore not described for the sake of simplicity - except
that, in this case, the geometric difference is calculated
between values Y2n of ellipse 21 and Y4n of ellipse 30
to give positive offsets and a number of circumferences
36 (Figure 7).

[0032] The resulting four surfaces of sectors 10, 11,
12, 13 give a cross section of reflector 5 as shown in
Figure 7 wherein the surfaces of sectors 10, 11 and 12,
13 are perfectly blended along planes A and B, whereas
those of sectors 10 and 12 present a step 35 and those
of sectors 11 and 13 present a step 36 at plane 14.
[0033] In the Figure 8 embodiment, the surfaces of
sectors 10, 12 and 11, 13 are blended at the vertical
plane by making a slight adjustment to the algorithms
described above. This consists in so setting the CAD
system that only 75% of the angular extension of each
sector 10, 11, 12, 13, or of at least two of these sectors,
opposite to each other (the 75% is calculated from re-
spective half plane A or B) is defined by the envelope of
the various circumferences of radius Rn and center Cn,
the remaining 25% of each surface being defined by the
envelope of individual connecting lines 41 draftable for
each Xn coordinate for respectively connecting circum-
ferences 33, 36 (Figure 8) and 34, 35 (not shown in Fig-
ure 8 for the sake of simplicity). Said curves are calcu-
lated in known manner using any type of approximation
algorithm.

[0034] The outcome is the reflector 5 shown in Figure
1 and of which Figures 9-12 show the isolux test curves
produced for each sector of reflector 5 on a screen at
25 m from headlight 1. Figure 9 shows the curves rela-
tive to sector 10, Figure 10 those of sector 12, Figure 11
those of sector 11, and Figure 12 those of sector 13. As
can be seen, the alteration to the original optical system
produced by substituting connecting curves for part of
circumferences 33, 34, 35, 36 in no way impairs lighting
performance according to the present invention, in that,
by virtue of the mannerin which the surfaces are formed,
the images distorted by the connecting portions are all
reflected well below cutoff line 2.

Claims

1. A vehicle headlight for generating a light beam, e.
g. a lower beam, concentrated entirely beneath a
cutoff line for preventing glare; the headlight com-
prising a light source and a reflector, and being of
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the type wherein the reflector collects the source-
emitted light over 360° about the source; character-
ized in that the reflector presents a complex reflect-
ing surface comprising four sectors, a first pair of
which is located on one side of the optical axis, and
a second pair of which is located on the opposite
side; the surfaces of the sectors in each pair being
connected to each other continuously at respective
half planes extending through the optical axis and
arranged according to the cutoff line; said surfaces
being defined in section, at each half plane, by a
respective branch of an ellipse, and being defined,
over at least 75% of their angular extension, meas-
ured from said half planes towards the vertical
plane, by the envelope of arcs having centers
aligned with said half planes, and offset on either
side of the optical axis.

A headlight as claimed in Claim 1, characterized in
that said light source is axially off-centered in rela-
tion to the focal point of the headlight, which is de-
fined by a first focal point common to both said el-
lipse branches and located along the optical axis,
close to the reflector; the second focal point of each
ellipse branch being located approximately 25 m
from the reflector.

A headlight as claimed in Claim 2, characterized in
that the axes of said two ellipse branches do not
coincide with the optical axis of the headlight but
extend through it at said first, common, focal point
of the two ellipse branches and, in the respective
half planes, are oppositely inclined in relation to said
optical axis by an angle ranging between 0.5° and
2°, so that the second focal points of the two ellipse
branches are separated by a predetermined dis-
tance perpendicular to the optical axis.

A headlight as claimed in Claim 2 or 3, character-
ized in that said light source is defined by a single
filament substantially aligned with but slightly above
the optical axis, with its lower side coincident with
the optical axis; and roughly 25% of the length of
said filament extends behind the focal point of the
headlight, towards the reflector, the remaining
roughly 75% of its length extending on the opposite
side, frontwards of the focal point of the headlight;
said values varying within a maximum tolerance of
roughly 5% of the length of the filament.

A headlight as claimed in any one of the foregoing
Claims 2 to 4, characterized in that the centers of
the arcs whose envelope defines the surfaces of
said sectors are located at a distance from the op-
tical axis, measured parallel to the respective half
plane, equal to the geometric difference between
the coordinates of first points of respective ellipse
branches defined at a respective said half plane,
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said coordinates being taken with their modulus and
sign, and the coordinates of corresponding second
points of respective fictitious ellipse branches locat-
ed in said vertical plane, respectively above and be-
low said optical axis; said coordinates of said sec-
ond points being taken with their modulus but with
the same sign of the coordinates of the correspond-
ing fist points; and said fictitious ellipse branches
being so located as to be respectively converging
or diverging in relation to the location of said first,
common, focal point.

A headlight as claimed in any one of the foregoing
Claims, characterized in that 100% of the angular
extension of the surfaces of said sectors is defined
by the envelope of said arcs; the reflector present-
ing a step discontinuity at the vertical plane, at the
connection between the two upper sectors and at
the connection between the two lower sectors.

A headlight as claimed in one of the foregoing
Claims from 1 to 5, characterized in that the remain-
ing roughly 25% of the angular extension of the sur-
faces of said sectors is formed by curves connect-
ing the arcs defining the adjacent sectors above and
below said half planes.

Patentanspriiche

1.

Fahrzeugscheinwerfer zum Erzeugen eines Licht-
strahls, z. B. eines Abblendlichtstrahls, der vollstan-
dig unterhalb einer AbschluBlinie konzentriert ist,
um ein Blenden zu verhindern; wobei der Schein-
werfer eine Lichtquelle und einen Reflektor enthalt
und von dem Typ ist, bei dem der Reflektor das von
der Quelle ausgesendete Licht Gber 360° um die
Quelle sammelt; dadurch gekennzeichnet, dal® der
Reflektor eine komplexe Reflexionsoberflache auf-
weist, die vier Sektoren enthalt, wovon sich ein er-
stes Paar auf einer Seite der optischen Achse be-
findet und ein zweites Paar auf der gegenuberlie-
genden Seite befindet; wobei die Oberflachen der
Sektoren jedes Paars an entsprechenden Halbebe-
nen, die durch die optische Achse verlaufen und
entsprechend der Kappungslinie angeordnet sind,
kontinuierlich miteinander verbunden sind; wobei
die Oberflachen im Schnitt in jeder Halbebene
durch einen entsprechenden Abschnitt einer Ellipse
definiert sind und Uber wenigstens 75 % ihrer Win-
kelerstreckung, die von den Halbebenen zur verti-
kalen Ebene gemessen wird, durch die Einhillende
der Bdgen, deren Zentren auf die Halbebenen aus-
gerichtet sind und beiderseits der optischen Achse
versetzt sind, definiert sind.

Scheinwerfer nach Anspruch 1, dadurch gekenn-
zeichnet, dal die Lichtquelle in bezug auf den
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Brennpunkt des Scheinwerfers, der durch einen er-
sten Brennpunkt, der beiden Ellipsenabschnitten
gemeinsam ist und sich auf der optischen Achse in
der Nahe des Reflektors befindet, definiert ist, vom
Zentrum axial versetzt ist; wobei sich der zweite
Brennpunkt jedes Ellipsenabschnittes ungefahr 25
m vom Reflektor entfernt befindet.

Scheinwerfer nach Anspruch 2, dadurch gekenn-
zeichnet, dall die Achsen der beiden Ellipsenab-
schnitte nicht mit der optischen Achse des Schein-
werfers zusammenfallen, sondern an dem ersten
gemeinsamen Brennpunkt der beiden Ellipsenab-
schnitte durch diese verlaufen und in den entspre-
chenden Halbebenen in bezug auf die optische
Achse um einen Winkel im Bereich von 0,5° bis 2°
entgegengesetzt geneigt sind, so daf} die zweiten
Brennpunkte der beiden Ellipsenabschnitte senk-
recht zur optischen Achse um eine vorgegebene
Strecke voneinander getrennt sind.

Scheinwerfer nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, daf} die Lichtquelle durch einen ein-
zigen Gluhfaden definiert ist, der im wesentlichen
auf die optische Achse ausgerichtet ist, sich jedoch
leicht oberhalb dieser befindet, wobei seine Unter-
seite mit der optischen Achse zusammenfallt; und
ungefahr 25 % der Lange des Glihfadens hinter
dem Brennpunkt des Scheinwerfers in Richtung
zum Reflektor verlaufen, wahrend die verbleiben-
den ungeféhr 75 % seiner Lange auf der gegen-
Uberliegenden Seite vor dem Brennpunkt des
Scheinwerfers verlaufen; wobei die Werte innerhalb
einer maximalen Toleranz von ungefédhr 5 % der
Lange des Glihfadens variieren.

Scheinwerfer nach irgendeinem der vorangehen-
den Anspriche 2 bis 4, dadurch gekennzeichnet,
daR sich die Zentren der Bégen, deren Einhillende
die Oberflachen der Sektoren definiert, in einem
Abstand von der optischen Achse befindet, der par-
allel zur jeweiligen Halbebene gemessen wird und
gleich der geometrischen Differenz zwischen den
Koordinaten von ersten Punkten der jeweiligen EI-
lipsenabschnitte, die in einer entsprechenden Halb-
ebene definiert sind und deren Betrag und deren
Vorzeichen beriicksichtigt werden, und den Koordi-
naten entsprechender zweiter Punkte jeweiliger fik-
tiver Ellipsenabschnitte, die sich in der vertikalen
Ebene oberhalb bzw. unterhalb der optischen Ach-
se befinden, ist; wobei fiir die Koordinaten der zwei-
ten Punkte zwar ihr Betrag, jedoch das gleiche Vor-
zeichen wie fiir die Koordinaten der entsprechen-
den ersten Punkte beriicksichtigt werden; wobei die
fiktiven Ellipsenabschnitte so angeordnet sind, daf3
sie in bezug auf den Ort des ersten gemeinsamen
Brennpunkts konvergieren oder divergieren.
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Scheinwerfer nach irgendeinem der vorangehen-
den Anspriche, dadurch gekennzeichnet, daR 100
% der Winkelerstreckung der Oberflachen der Sek-
toren durch die Einhiillende der Bdgen definiert
sind; wobei der Reflektor in der vertikalen Ebene an
der Verbindung zwischen den beiden oberen Sek-
toren und an der Verbindung zwischen den beiden
unteren Sektoren eine Diskontinuitatsstufe auf-
weist.

Scheinwerfer nach irgendeinem der vorangehen-
den Anspruche 1 bis 5, dadurch gekennzeichnet,
daB die verbleibenden ungeféhr 25 % der Winkel-
erstreckung der Oberflichen der Sektoren durch
Kurven gebildet sind, die die Bégen verbinden, wel-
che die benachbarten Sektoren oberhalb und un-
terhalb der Halbebenen definieren.

Revendications

Projecteur de véhicule destiné a engendrer un fais-
ceau lumineux, par exemple un faisceau de croise-
ment, concentré entiéerement au-dessous d'une li-
gne de coupure pour éviter I'éblouissement ; le pro-
jecteur comprenant une source lumineuse et un ré-
flecteur, et étant du type dans lequel le réflecteur
collecte la lumiére émise par la source sur 360°
autour de la source, caractérisé en ce que le réflec-
teur présente une surface réfléchissante complexe
comprenant quatre secteurs, dont une premiére
paire est placée sur un premier coté de I'axe opti-
que, et une deuxiéme paire est placée sur le coté
opposé ; les surfaces des secteurs de chaque paire
étant raccordées l'une a l'autre de fagon continue
au niveau de demi-plans respectifs qui passent par
I'axe optique et qui sont disposés selon la ligne de
coupure, lesdites surfaces étant définies en sec-
tion, dans chaque demi-plan, par une branche res-
pective d'une ellipse, et étant définies sur au moins
75% de leur extension angulaire, mesurés a partir
desdits demi-plans en se dirigeant vers le plan ver-
tical, par I'enveloppe d'arcs qui ont leurs centres ali-
gnés avec lesdits demi-plans et déportés des deux
cOtés de I'axe optique.

Projecteur selon la revendication 1, caractérisé en
ce que ladite source lumineuse est décentrée axia-
lement par rapport au foyer du projecteur, lequel est
défini par un premier foyer commun aux deux bran-
ches d'ellipses précitées et placé le long de l'axe
optique, trés pres du réflecteur ; le deuxieme foyer
de chaque branche d'ellipse étant placé approxima-
tivement a 25 m du réflecteur.

Projecteur selon la revendication 2, caractérisé en
ce que les axes desdites deux branches d'ellipses
ne coincident pas avec l'axe optique du projecteur
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mais le croisent audit premier foyer commun des
deux branches d'ellipses et, dans les demi-plans
respectifs, sont inclinés sur ledit axe optique, I'un
en sens inverse de l'autre, d'un angle compris entre
0,5° et 2°, de maniére que les deuxiemes foyers
des deux branches d'ellipses soient espacés d'une
distance prédéterminée perpendiculaire a I'axe op-
tique.

Projecteur selon larevendication 2 ou 3, caractérisé
en ce que ladite source lumineuse est définie par
un unique filament sensiblement aligné avec I'axe
optiqgue mais placé Iégérement au-dessus de ce
dernier, avec son co6té inférieur en coincidence
avec l'axe optique ; et a peu prés 25% de la lon-
gueur dudit filament s'étendent en arriere du foyer
du projecteur, vers le réflecteur, les a peu prés 75%
restants de sa longueur s'étendant sur le cété op-
posé, en avant du foyer du projecteur ; lesdites va-
leurs variant dans les limites d'une tolérance maxi-
mum d'a peu prés 5% de la longueur du filament.

Projecteur selon une quelconque des revendica-
tions précédentes 2 a 4, caractérisé en ce que les
centres des arcs dont I'enveloppe définit les surfa-
ces desdits secteurs sont placés a une distance de
I'axe optique, mesurée parallélement au demi-plan
respectif, égale a la difference géométrique entre
les coordonnées des premiers foyers des branches
d'ellipses respectives définies au-niveau d'un demi-
plan respectif, lesdites coordonnées étant prises
avec leur module et leur signe, et les coordonnées
des deuxiemes foyers correspondants des bran-
ches d'ellipses fictives respectives placés dans ledit
plan vertical, respectivement au-dessus et au-des-
sous dudit axe optique ; lesdites coordonnées des-
dits deuxiemes foyers étant prises avec leur module
mais avec le méme signe que les coordonnées des
premiers foyers correspondants ; et lesdites bran-
ches d'ellipses fictives étant placées de maniére a
étre respectivement convergentes ou divergentes
par rapport a I'emplacement dudit premier foyer
commun.

Projecteur selon une quelconque des revendica-
tions précédentes, caractérisé en ce que 100% de
I'extension angulaire des surfaces desdits secteurs
sont définis par I'enveloppe desdits arcs ; le réflec-
teur présentant une discontinuité en échelon dans
le plan vertical, a la jonction entre les deux secteurs
supérieurs et a la jonction entre les deux secteurs
inférieurs.

Projecteur selon une des revendications précéden-
tesde 1 a5, caractérisé en ce que la partie restante,
d'a peu pres 25%, de I'extension angulaire des sur-
faces desdits secteurs est formée par des courbes
qui relient les arcs définissant les secteurs adja-
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cents au-dessus et au-dessous desdits demi-plans.
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