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(54) Headlamp for an automobile

(57) A headlamp for an automobile
capable of emitting a beam of light with
a cut-off comprising an elliptical
reflector (1) having two foci, a light
source (3) at the first focus (F;) of the
reflector (1) and, a convergent lens (4)
located opposite the reflector with

respect to the second focus (F). The
lens (4) and the reflector (1) have a
common optical axis and the focus of
the lens (4) is at the second focus {F,) of
the reflector (1). A screen (5) is located
at the common focus (F,) having an
edge close to the optical axis in order to
define the cut-off beam. Localised
deflector elements are provided at the
upper part and the lower part of the
lend (4) to produce a lateral dispersion
and/or a lowering of the light passing
through these parts of the lens in order
to reduce the effects of the chromatic
aberrations in the vicinity of the cut-off.
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SPECIFICATION
Headlamp for an automobile

The present invention relates to a headlamp capa-
ble of emitting a beam of light with a cut-off in or-
der to form a dipped headlamp of the type known
as the “standard European beam” or a fog lamp
for an automobile. Thus the term “headlamp’* as
used herein includes those lamps known as “fog
lamps”,

It has been proposed to reduce the bulk of such
headlamps while maintaining an equal emission of
flux by employing a construction incorporating an
ellipsoidal reflector having two focii, a light source
at one focus and a lens beyond the other focus so
that the focus of the lens coincides with the other
reflector focus. A masking screen is located at the
common focus to produce a cut-off beam.

Such a construction is described for example by
French Patent No.82.20200 in the name of the pres-
ent applicants.

In order to obtain a good photometric perform-
ance with such headiamps it is necessary to use a
lens having a large aperture, that is to say a con-
siderable ratio of its transverse dimensions with
respect to the optical axis to its focal length, in or-
der to pick up all the flux emitted by the reflector.
However, this aperture involves significant chro-
matic aberrations.

These chromatic aberrations result from a differ-
ence in deflection in the plane of incidence of the
different elementary colours constituting one sin-
gle ray which has just struck the lens, and tend to
be more significant as the light rays are deflected
more, that is to say those rays deflected by the pe-
ripheral zones of the lens. These aberrations can
be corrected in the same way as in photographic
optics, by substituting the convergent lens by a
group of juxtaposed lenses in which the respective
chromatic aberrations balance each other. How-
ever, this solution is complex and costly, and an
object of the present invention is to propose a sim-
ilar solution, specifically adapted to the particular
context of headlamps with a cut-off beam for auto-
mobiles.

Bearing in mind that the orientation of the cut-off
in the case of a fog lamp for automobiles is hori-
zontal or additionally slightly inclined with respect
to the horizontal for a headlamp, these aberrations
tend not to be troublesome when they are caused
by the lateral zones of the lens, i.e. the zones
which do not cause deflection at too great an incli-
nation with respect to the horizontal. On the other
hand, the upper and lower parts of the lens tend to
cause iridescence which result in unacceptable im-
precision and colouring at the cut-off of the beam.

It is an object of the present invention to provide
a headlamp construction which minimises or
avoids these iridescences. As stated above it is a
further object that the construction be as simple as
possible.

According to the invention, there is provided an
automobile headlamp for emitting a beam of light
with a cut-off, the headlamp comprising: a part el-
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lipsoidal reflector; a light source in the vicinity of
the first focus of the reflector; a convergent

lens arranged opposite the reflector with respect to
the second focus of the latter, the lens and reflec-
tor having a common optical axis and the lens
having a focus in the vicinity of the second focus
of the reflector; a masking screen in the vicinity of
the common focus of the lens and reflector, the
screen having an edge close to the optical axis in
order to define a cut-off beam; and localised de-
flector elements.in the vicinity of the upper part
and lower part of the lens to produce a lateral dis-
persion and/or lowering of the light passing
through these parts of the lens thereby to reduce
the effects of the chromatic aberrations in the vi-
cinity of the cut-off.

Thus, in order to remedy the drawbacks of the
known constructions, the invention provides for
this iridescence to merge into the rest of the beam
by providing the localised deflector elements.
These produce a lateral dispersion and/or a lower-
ing of the light passing through the corresponding
parts of the lens. The deflector elements can be di-
rectly integral with the lens, pref erably in the form
of elements joined onto the lens. Alternatively they
can be integral with a transparent glass adjacent
the lens. They can also be located before the lens
in order to create a diffusion of the light rays
which attenuates the effect of the aberrations.

Experiments have shown that in this way it is
possible to obtain a satisfactory correction of the
chromatic aberrations when an image is observed
on a screen placed at 25m from the headlamp in
accordance with regulations currently in force in
Europe.Preferably, the upper and lower parts of
the lens provided with the deflector elements com-
prise bands which are contiguous respectively with
the upper and the lower edge of the lens, each of
these bands having a height between 1/10 and 1/4
of the height of the lens.

The invention may be carried into practice in
various ways and one embodiment will now be de-
scribed by way of example with reference to the
accompanying drawings, in which:

Figure 7 shows schematically the construction of
a conventional headlamp incorporating an elliptical
reflector, a masking screen and a lens, arranged to
produce a cut-off beam; and

Figures 2a and 2b show a side view and a rear
view respectively of a lens from a headlamp in ac-
cordance with the invention.

The conventional construction shown in Figure 1
comprises an elliptical reflector 1 having an optical
axis 2 and two foci Fi close to the base of the
reflector 1 and F2 further away. A light sourse 3, in
this case a filament is located in the vicinity of the
first focus Fl. The light rays emitted by the light
source 3 are reflected by the refiector 1 in the di-
rection of the second focus F2.

A convergent lens 4 is arranged opposite the re-
flector 1 with respect to the focus F2. The axis of
the lens 4 is in common with the axis 2 of the re-
flector 4 and the focus of the lens 4 is in the vicin-
ity of F2. Thus light rays emitted by the light
source 3 are reflected by the reflector 1, converge
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in the vicinity of F2, and are picked up by the lens
4 which forms a useful beam.

in order for the beam to be a cut-off beam, a
masking screen 5 is arranged in the vicinity of the
focus F2. This screen 5 has an upper edge 6 defin-
ing the limit of the cut-off of the beam. In the ex-
ample shown in Figure 1, the screen 5 is shown
flat, perpendicular to the axis 2, and the cut-off
edge is formed by two lines extending from the
optical axis. On a screen E placed at 25 metres
from the headlamp in accordance with the stand-
ards currently in force-it will be seen that a cut-off
limit 6" corresponding to the edge 6 is shown on
the screen E.

In order to obtain a good photometric performace
with a conventional system of this type as shown
in Figure 1, it is preferable to use a lens having an
aperture (ratio of its diameter to its focal distance)
which is relatively large in order to collect all the
flux emitted by the elliptical reflector. However,
this results in chromatic aberrations which cause
iridescence of the cut-off on the screen E. Thus, the
edge 6’ forming the cut-off limit becomes irides-
cent and such chromatic aberrations become all
the more significant with the light rays which are
deflected more, i.e., those closer to the periphery
of the lens.

Therefore, breakup of the light occurs, with the
blue light being deflected more than the red light
when passing through the lens.

A careful study of the phenomenon has shown
that when these chromatic aberrations are pro-
duced in the zones on the left and on the right of
the lens they are not particularly troublesome as
regards the appearance of the cut-off because the
differential deflections of the different lights in
these zones are essentially deflections in the hori-
zontal direction, just like the usual cut-off limits {for
a dipped beam the cut-off is formed by a horizon-
tal half-plane and a half-plane which is slightly
raised, as shown at 6’; for a fog lamp beam the
cut-off is straight and horizontal). As a result the ir-
idescences merge into the beam of useful light
without exceeding the cut-off limit in any signifi-
cant way.

On the other hand, the zones at the top and at
the bottom of the lens cause differential deflections
in the vertical direction. This results in iridescences
which overlap the cut-off limit and which are per-
fectly visible, and so definitely interfere with the
distinctness of the cut-off.

Figure 2 shows the zones 7 and 8 at the upper
and lower portions of the lens, for which the chro-
matic aberrations cause a significant iridescence at
the cut-off limit 6". In order to remedy this effect,
localised deflector elements 9 and 10 are arranged
in these zones, producing a lowering and/or a lat-
eral dispersion of the light. If the light is lowered,
in effect, the iridescences pass below the cut-off
limits. If reliefs are used to produce an effect of lat-
eral dispersion or of diffusion, the effect of the
chromatic aberrations at the level of the cut-off is
greatly reduced.

The deflector elements 9, 10 can be integral with
the lens (as shown in Figures 2a and 2b) or with a
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transparent glass adjacent the lens. As a general
rule such deflector elements 9, 10 can be arranged
at any position along the path of the rays, after the
screen 5. In fact, if the chromatic aberrations only
occur at the lens 4, a diffusion or a dispersion of
the light rays before the lens always attenuates the
effect of the chromatic aberrations at the cut-off.

The precise nature of the delfector elements to
be used can be determined for each particular
case. Generally, however, the deflector elements
are preferably distributed in bands contiguous re-
spectively with the upper edge and the lower edge
of the lens 4, as shown in Figure 2b6. Advanta-
geously the heights hl and h2 of these bands are
between 1/10 and 1/4 of the height h of the lens 4
itself.

CLAIMS

\

1. An automobile headlamp for emitting a
beam of light with a cut-off, the headlamp com-
prising: a part-ellipsoidal reflector; a light source in
the vicinity of the first focus of the reflector; a con-
vergent lens (4) arranged opposite the reflector
with respect to the second focus of the latter, the
lens and reflector having a common optical axis
and the lens having a focus in the vicinity of the
second focus of the reflector; a masking screen in
the vicinity of the common focus of the lens and
reflector, the screen having an edge close to the
optical axis in order to define a cut-off beam; and
localised defiector elements in the vicinity of the
upper part and lower part of the lens to produce a
lateral dispersion and/or lowering of the light pass-
ing through these parts of the lens tnereby to re-
duce the effects of chromatic aberrations in the
vicinity of the cut-off.

2. A headlamp as claimed in Claim 1 in which
the deflector elements are attached directly to the
lens.

3. A headlamp as claimed in Claim 1 in which
the deflector elements are integral with a transpar-
ent glass which is adjacent the lens.

4. A headlamp as claimed in any one of Claims
1 to 3, in which the upper and lower parts of the
lens associated with the deflector elements are
bands which are contiguous respectively with the
upper edge and the lower edge of the lens, the
height of each of these bands being between 1/10
and 1/4 of the height of the lens.

5. An automobile headlamp constructed and ar-
ranged substantially as herein specifically de-
scribed with reference to and as shown in the
accompanying drawings.
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