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Description

�[0001] The present invention relates to a signal lamp
having an LED light source (LED = light emitting diode)
which is in particular used in traffic signal devices or dis-
play devices like traffic lights or road signs. The signal
lamp comprises an optical lens for directing the radiation
emitted by a single LED or a number of LEDs efficiently
at predetermined angles or in predetermined directions.
�[0002] Traffic signals and road signs with LED light
sources have significant advantages compared with oth-
er light sources: a long life duration guarantees function
in case of emergency and with no maintenance neces-
sity. Power consumption is significantly low, i.e. a longer
emergency supply with batteries is possible. The tem-
perature of an LED light is low, i.e. longer function in case
of fire. It is possible to realize a very flat assembly having
high operational areas. A connection with several control
circuits or supervision systems is possible. Strong and
contrastful light colours are possible for backside enlight-
ening or illuminating. Among the disadvantages of LED
lights are the poor angle light distribution, as usual LED
light sources have only a narrow radiation angle. For en-
abling a significant spatial distribution of the light a broad
divergence of the outputted light is necessary. Further,
as LEDs are heat sensitive, additional means are nec-
essary for transferring the heat produced during the op-
eration of the LED sources and the operation of the cor-
responding circuit components, or alternatively, to en-
sure a low operational temperature, in order to guarantee
a secure operation within a broad temperature region.
�[0003] Mainly two principal systems of signal lamps
having LEDs are known in the prior art. In a first conven-
tional system, a very high number of smaller LEDs are
regularly arranged over a total light area of a basis plate.
Every single LED has a lens working as a secondary
optical means. In addition, such a system usually has a
primary optical device, i.e. a distributing lens or other
means. Whereas the primary optical device provides for
the external light area, the secondary optical device has
to transfer an essential part of the light radiated from the
light source into useful light. Furthermore, there are
means provided for suspending external light sources,
in particular the so- �called phantom light stemming from
the sunlight; for such purposes it is known to use optical
lamella or other aperture devices which are inserted be-
tween the primary and the secondary optical devices.
�[0004] In a second known system only some few, more
powerful LEDs are used which are arranged in a smaller
unit on a basis plate. Such an LED unit could be provided
with a secondary optical device, i. e. a fresnel lens. In
most cases, there is provided in addition also a primary
optical device.
�[0005] US 2003/193802 A1 shows a variable beam
LED light source with very strong light power as used
e.g. for theater and stage lighting systems. In order to
achieve such strong light power, a plurality of LED arrays
are in use, each array having a plurality of LED sources.

Such a strong light source would be usually not used as
traffic light.
�[0006] The object of the present invention is to present
an improved signal lamp having a LED light source, which
can be efficiently used in external regions within traffic
lights and road signs, and which is capable to efficiently
radiate the light of the LEDs within user specific prede-
termined angle directions, and which can be fabricated
easily and with low cost.
�[0007] This object is solved by a signal lamp according
to claims 1, 9 or 15.
�[0008] In accordance with a first aspect of the inven-
tion, the signal lamp has a basis support and at least one
light means, preferably two or a few more electric light
means, which together represent a quasi central source
of light, and which are arranged with small distance be-
tween each of them on said basis support within a plane,
such that the area enclosed by said light means has a
maximum side value, and has a lens device, which is
arranged in a predetermined distance in front of the light
means such, that said predetermined distance is greater,
and especially substantial greater than the maximum
side value. The invention is characterized in that, in case
of only one light means, the position, and in case of few
light means, the position and the distances of the light
means are adjustable according to user specific variables
on the basis support.
�[0009] Following the principles of the invention, the sig-
nal lamp has a circuit board supporting the light means,
said circuit board comprising on its contact surface area
several prefabricated pads for connecting said light
means. The several prefabricated pads can be arranged
in such way, that any number and arrangement of the
light means, dependent on the user specified total light
power, light performance and light characteristic is ful-
filled by the signal lamp.
�[0010] Furthermore, said circuit board can have sev-
eral prefabricated boreholes for securing the circuit board
on the basis support through fastening means like screw
connections or pins or other means, wherein said basis
support can have several holes for engaging said fasten-
ing means.
�[0011] Depending on user specifications or for fulfilling
technical standards, the predetermined or user wished
angular intensity distribution of the signal lamp can be
provided by a variable positioning and placing of the light
means.
�[0012] In a further, second aspect of the present in-
vention, the signal lamp has a basis support and a light
source arranged on the basis support, said light source
being a central or quasi central light source, and at least
forming a spot like light source, and has a lens device
which is arranged at a predetermined distance in front of
the light source, wherein the lens device comprises only
one single combination lens consisting of a plurality of
single lenses, each having differing optical angular inten-
sity distribution.
�[0013] Following the principles of this aspect of the in-
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vention, the combination lens has a first surface area
which faces the light source and comprises an internal
structure, and has a second surface area which is curved
and turned away with respect to the light source. In a
preferred embodiment, the internal structure of said first
surface area of the combination lens is formed by polyg-
onal or round area parts, and is formed especially by 4-
or 6-�cornered area parts or by circular or oval area parts.
The light radiating from the light source is distributed in
predetermined directions, which are adjustable accord-
ing to user specific orders, by setting the angle of each
polygonal or round area part with respect to the optical
axis of the signal lamp.
�[0014] The combination lens can in addition have anti
reflex areas, which are formed differently on the inside
or outside of the surface with respect to the shape, the
size and the position of said anti reflex areas. The anti
reflex areas could be formed by roughing, matting, color-
ing or printing of the lens surface.
�[0015] In a further, third aspect of the invention, the
signal lamp has a basis support and at least one light
means, preferably two or a few more electric light means,
which together represent a quasi central light source, and
which are arranged with a small distance between them
on the basis support within a plane, such that the area
enclosed by light means comprises a maximum side val-
ue, and with a lens device, which is arranged in a prede-
termined distance in front of the light means such, that
said predetermined distance is greater, and especially
substantially greater than the maximum side value. The
single one or few light means are arranged on one single
circuit board, wherein said circuit board houses also the
electric circuits for controlling and power supplying said
light means. The signal lamp comprises a form part fab-
ricated of a light absorbing material, preferably synthetic
material, said form part covering the circuit board com-
pletely.
�[0016] In a preferred development of the invention,
said form part comprises a wing part extended to the
outside, a middle part and a sloped wall part coupling the
wing part and the middle part, said parts of the form part
screening all reflective parts of the basis support or of
the circuit board against non wished light reflections. The
form part can have drill holes or openings, in which said
light means are inserted.
�[0017] In all aspects and embodiments of the present
invention, the light means are luminescent diodes, espe-
cially high power luminescent diodes. The luminescent
diodes can be single semiconductor elements, or, alter-
natively, can be integrated parts of a semiconductor on-
board unit.
�[0018] Further details and features of the signal lamp
according to the invention are disclosed in the further
subclaims.
�[0019] In the description that follows, the invention is
described in detail with references to an exemplary em-
bodiment illustrated in the drawing, in which

Figure 1 is a side view showing the signal lamp
according to an embodiment of the
present invention;

Figure 2 is a front view of the signal lamp;

Figure 3A is an enlarged detail X of the lens de-
vice according to Figure 1;

Figure 3B is an enlarged detail Y of the lens part
according to Figure 1;

Figure 4 is a plan view of the form part;

Figure 5 is a plan view of the basis support;

Figure 6 and 7 are front views of the lens device;

Figure 8 is a sectional side view of the lens de-
vice.

�[0020] In accordance with the exemplary embodiment
of the invention shown in the Figures 1 to 8, identical
reference numerals represent identical or similar fea-
tures in different views or Figures.
�[0021] The Figures show a signal lamp 1 having a basis
support 2 and with at least one light means 3, preferably
two or a few more electric light means 3, which together
represent a quasi central source of light, and which are
arranged with small distance a between each of them on
said basis support 2 within a plane 5, such that the area
enclosed by said light means 3 has a maximum side value
s, and with a lens device 6, which is arranged in a pre-
determined distance b in front of the light means 3 such,
that said predetermined distance b is greater, and espe-
cially substantial greater than the maximum side value s.
�[0022] The signal lamp 1 of the embodiment is closed
at all sides and comprises a housing 7 enclosing the lens
device 6, the basis support 2, as well as a side wall part
8. The housing 7 could be opened from two sides by
screw connections (not shown in the Figures), it is not
necessary to fix the wall parts of the housing, i.e. by an
adhesive. The side wall part 8 consists of a light absorb-
ing material, i. e. a black colored material.
�[0023] The one or few light means 3 and also the elec-
tric circuits 9 for controlling and power supplying said
light means are arranged on one single circuit board 10,
said circuit board 10 being coupled with a cooling element
12 through a layer 11 made from a suitable heat con-
ducting material for transferring the heat generated dur-
ing the operation of the signal lamp. In the disclosed em-
bodiment, the cooling element 12 is formed by cooling
body which comprises a number of cooling ribs 13.
�[0024] In a further embodiment of the embodiment,
which is not shown in detail, the cooling element 12 may
be formed by a passive cooling body or by a heat storing
element. In addition, also further, in particular active cool-
ing elements are possible, i. e. peltier elements.
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�[0025] A form part 14 fabricated of a light absorbing
material, preferably synthetic material, covers the circuit
board 10 completely. Said form part 14 comprises a wing
part 15 extended to the outside, a middle part 16 and a
sloped wall part 17 coupling the wing part 15 and the
middle part 16, said parts 15, 16, 17 of the form part 14
screening all reflective parts of the basis support 2 or of
the circuit board 10 against non wished light reflections.
The middle part 16 comprises drill holes or openings 18,
in which said light means 3 are inserted. With the inven-
tive arrangement of the housing 7 having the side wall
part 8, with lens device 6, and the form part 14 covering
totally the circuit board 10, an almost complete reduction
of phantom light is achieved, as such non-�wished phan-
tom light does not reach in or at the light means (LEDs
and single reflectors corresponding with the light means),
and would such reach the viewers eye, but is directed to
the absorbing areas of the form part 14 and the other
parts of the housing parts. This can be seen in particular
from Figure 1 showing the light beam trajectories with
reference numerals 20 to 25. Light beam trajectorie 20
is external light (sun light) which is inputted through arrow
19 and deflected by the lens device 6 and is directed
either onto the middle part 16 (light rays 21), or the wall
part 17 (rays 22), or the wing part 15 (rays 23), or the
side wall part 8 of the housing (rays 24) and absorbed
completely. Only a small part of approx. 5 % of the ex-
ternal light inputted in the lens device 6 is not absorbed
and is reflected to extern as light 25.
�[0026] According to Figure 2, the inventive lens device
6 is a single combination lens fabricated as one piece
and consisting a plurality of single lenses 26, each having
differing optical angular intensity distribution. The com-
bination lens 6 includes and combines the optical fea-
tures of a collecting lens as well as of a fresnel lens and
of a multiple filter or screening device and a antireflection
device in one single optical device. The combination lens
6 has a first surface area 27, which is facing the light
source and comprises an internal structure, and a second
surface area 28, which is curved, but has no structured
surface, and is turned away with respect to the light
source. The internal structure of said first surface area
27 of the combination lens 6 is formed by polygonal or
round area parts arranged side by side, and is formed
especially by 4- or (as shown in the Figures) 6- �cornered
area parts or (not shown) by circular or oval area parts.
�[0027] As can be seen best from Figures 3A and 3B,
every single lens 26 has a curved or bent surface part
30 on the surface 26 facing the light source, said surface
part 30 either having a concave form according to Figure
3A, or having a convex form according to Figure 3B, and
having a linear surface part 31 joining therewith. Every
single lens 26 has an individual form which is either de-
termined empirically or by calculation, namely in such
way that in accordance with the the form and/or the di-
rection of the angle of every polygonal or round surface
part 30, 31 with respect to the optical axis of the signal
lamp the light radiated from the light source is individually

directed into specific directions on the basis of user spec-
ified orders. Therefore, the LED light is directed accord-
ing to the predetermined angular intensity distribution
due to the angle and position of every polygonal surface.
The light radiation is formed such according to the defined
curving or bending of the concave or convex surface parts
30 that the predetermined angular intensity distribution
is fulfilled. Consequently, as less as possible light is wast-
ed, therefore the efficiency is increased significantly.
Moreover, a good uniformity concerning the light density
is achieved, as every honeycomb like single lens 26 gen-
erates individual the wished angular intensity distribution,
wherein additionally also the mixing of colors is generat-
ed in each single lens. As a result it is also possible to
reduce the number of light means (LEDs) and also to
combine or mix light means (LEDs) having different
colors, without having noticible color variations
or noticible light dots as in prior devices (countable and
seeable by light dots on the front lens). In other words,
the signal light of the invention appears as a smooth reg-
ularly illuminated light area. Furthermore, the geometry
of the internal structure of the lens could be designed
such that less or even no light is directed to non-�wished
directions to the external, therefore still increasing the
efficiency of the signal lamp.
�[0028] By combining the afore-�said optical features
with a further detailed design of the internal lens structure
it is further possible to direct the inputting sun light onto
the absorbing areas of the form part 14 and the other
parts of the housing such that this light does not reach
any more into the light means (LEDs) and/or the reflectors
correlated with the light means. Therefore, the lens de-
vice 6 in addition works with respect to a further reduction
of phantom light. For example, anti reflection areas 32
("phantom light dots") could be formed on the inside or
outside of the lens device (by roughing, matting, coloring
or printing), and in particular individual for each single
lens. With such anti reflection areas 32, reflections stem-
ming from the internal lens structure can be avoided by
absorption or divergence. The form, size and position of
such anti reflection areas 32 can vary dependent of the
position and angle of each single lens within the lens
device 6.
�[0029] As in particular at the edge of the lens device 6
the efficiency decreases due to higher angles and in-
creasingly greater vertical areas, the honeycomb struc-
ture may be replaced by a so- �called TIR-�zone (TIR =
Total Internal Reflection). Instead of a light deflection on
the surfaces of the polygonal structures, a "total internal
reflection" (TIR) may be used within the material itself.
Figures 6, 7 and 8 show details of such TIR-�zones 36 at
the edge regions of the lens device 6.
�[0030] A specific feature of the present invention is fur-
ther that the number, the position and the distance of the
light means 3 on the circuit board 10 can variable be
settled dependent on the user specifications. Further-
more, the position of the circuit board 10 on the basis
support 2 can be set with predetermined position limits,
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in order to optimize the angular intensity distribution of
the signal lamp 1. For such purpose, the circuit board 10
has on its contacting surface several prefabricated pads
33 for contacting the light means or LEDs 3. In the dis-
closed embodiment (see Figure 4), a number of ten pads
33 are arranged in the form of a triangle. Some of them
are used for the contact with the light means, wherein
the number and arrangement of the contacted light
means 3 depend on the user specified total light power,
light performance and light characteristic to be fulfilled
by the signal lamp.
�[0031] The circuit board 10 comprises several prefab-
ricated boreholes 34 for securing the circuit board 10 on
the basis support 2 through fastening means like screw
connections or pins or other means, and said basis sup-
port 2 comprises several holes 35 for engaging said fas-
tening means. The distance between said many holes
35 is rather narrow, in order to allow a geometric variable
fixation of the circuit board 10 on the basis support within
the plane of the basis support. In addition, there can be
provided one or more distance keeper between the circuit
board 10 and the basis support 2, in order to have a
variable positioning of the light means 3 with respect to
the height of the light means 3.

Claims

1. Signal lamp with a basis support (2) and with electric
light means (3) representing a quasi central source
of light and arranged with a small distance between
each of them on said basis support (2) within a plane
(5), such that the area enclosed by said light means
(3) has a maximum side value, and with a lens device
(6), which is arranged in a predetermined distance
in front of the light means (3) such that said prede-
termined distance is substantially greater than the
maximum side value, and wherein, in case of only
one light means (3), the position, and in case of a
few light means (3), the position and the distances
of the light means are adjustable according to user
specific variables on the basis support (2).

2. Signal lamp according to claim 1, characterized by
a circuit board (10) supporting the light means (3),
said circuit board comprising on its contact surface
area several prefabricated pads for connecting said
light means (3).

3. Signal lamp according to claim 1 or 2, characterized
in that several prefabricated pads are arranged in
such way, that any number and arrangement of the
light means (3) dependent on the user specified total
light power, light performance and light characteristic
is fulfilled by said signal lamp.

4. Signal lamp according to any of the previous claims,
characterized in that said circuit board (10) com-

prises several prefabricated boreholes for securing
the circuit board (10) on the basis support (2) through
fastening means like screw connections or pins or
other means, and said basis support (2) comprises
several holes for engaging said fastening means.

5. Signal lamp according to any of the previous claims,
characterized in that there is provided a distance
keeper between the circuit board (10) and the basis
support (2) for a variable positioning of the light
means (3) with respect to the height of the light
means (3).

6. Signal lamp according to any of the previous claims,
characterized in that the basis support (2) compris-
es a cooling element (12) on the rear side of said
basis support (2), said rear side being on the oppo-
site side of the light means (3).

7. Signal lamp according to any of the previous claims,
characterized in that said one or few light means
(3) and a electric wiring (9) corresponding to a drive
means and a performance supply of the light means
(3) are arranged on only one circuit board (10),
wherein said circuit board (10) is coupled with said
cooling element (12) through a heat conducting ma-
terial (11).

8. Signal lamp according to any of the previous claims,
characterized in that the cooling element (12) is
formed by a passive cooling body or a heat storing
element.

9. Signal lamp with a basis support (2), and with electric
light means (3) representing a quasi central source
of light and arranged with a small distance between
each of them on said basis support (2) within a plane
(5), such that the area enclosed by said light means
(3) has a maximum side value, and with a lens device
(6), which is arranged in a predetermined distance
in front of the light means (3) such that said prede-
termined distance is substantially greater than the
maximum side value, and wherein the lens device
(6) comprises only one single combination lens con-
sisting of a plurality of single lenses, each having
differing optical angular intensity distribution.

10. Signal lamp according to any of the previous claims,
characterized in that the combination lens (6) has
a first surface area (27), which is facing the light
source and comprises an internal structure, and a
second surface area (28), which is curved and turned
away with respect to the light source.

11. Signal lamp according to any of the previous claims,
characterized in that the internal structure of said
first surface area (27) of the combination lens (6) is
formed by polygonal or round area parts, and is
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formed especially by 4- �or 6-�cornered area parts or
by circular or oval area parts.

12. Signal lamp according to any of the previous claims,
characterized in that the radiating light from the
light source is distributed in predetermined direc-
tions, which are adjustable according to user specific
orders, by setting the angle of each polygonal or
round area part with respect to the optical axis of the
signal lamp.

13. Signal lamp according to any of the previous claims,
characterized in that the combination lens (6) com-
prises anti reflex areas (32), which are formed dif-
ferently on the inside or outside of the surface with
respect to the shape, the size and the position of
said anti reflex areas.

14. Signal lamp according to any of the previous claims,
characterized in that the anti reflex areas are
formed by roughing, matting, coloring or printing of
the lens surface.

15. Signal lamp with a basis support (2) and with electric
light means (3) representing a quasi central source
of light and arranged with a small distance between
each of them on said basis support (2) within a plane
(5), such that the area enclosed by said light means
(3) has a maximum side value, and with a lens device
(6), which is arranged in a predetermined distance
in front of the light means (3) such, that said prede-
termined distance is substantially greater than the
maximum side value, and wherein the at least one
light means (3) is arranged on one single circuit
board (10), said circuit board housing also the elec-
tric circuits for controlling and power supplying said
light means, and comprising a form part (14) fabri-
cated of a light absorbing material, preferably syn-
thetic material, said form part covering the circuit
board (10) completely.

16. Signal lamp according to claim 15, characterized
in that said form part (14) comprises a wing part (15)
extended to the outside, a middle part (16) and a
sloped wall part (17) coupling the wing part (15) and
the middle part (16), said parts (15, 16, 17) of the
form part (14) screening all reflective parts of the
basis support (2) or of the circuit board (10) against
non wished light reflections.

17. Signal lamp according to claim 16, characterized
in that the form part (14) comprises drill holes or
openings (18), in which said light means (3) are in-
serted.

18. Signal lamp according to any of the previous claims,
characterized in that the light means (3) are lumi-
nescent diodes, especially high power luminescent

diodes.

Patentansprüche

1. Signalleuchte mit einem Grundträger (2) und elek-
trischen Leuchtmitteln (3), die eine quasi-�zentrale
Lichtquelle bilden und mit einem kleinen Abstand
voneinander auf dem Grundträger (2) in einer Ebene
(5) derart angeordnet sind, dass die von den Leucht-
mitteln (3) eingenommene Fläche eine maximale
Seitengröße aufweist, und mit einer Linseneinrich-
tung (6), die in einem vorbestimmten Abstand vor
den Leuchtmitteln (3) derart angeordnet ist, dass der
vorbestimmte Abstand wesentlich größer als die ma-
ximale Seitengröße ist, und wobei im Fall lediglich
eines Leuchtmittels (3) die Position und im Fall von
einigen Leuchtmitteln (3) die Position und die Ab-
stände der Leuchtmittel gemäß anwenderspezifi-
schen Variablen auf dem Grundträger (2) einstellbar
sind.

2. Signalleuchte nach Anspruch 1, gekennzeichnet
durch eine die Leuchtmittel (3) halterende Leiter-
platte (10), wobei die Leiterplatte auf ihrer Kontak-
tierungsoberfläche mehrere vorgefertigte Kontakt-
Anschlussflächen zum Anschluss der Leuchtmittel
(3) aufweist.

3. Signalleuchte nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass mehrere vorgefertigte Kontakt-
Anschlussflächen in einer derartigen Weise ange-
ordnet sind, dass eine beliebige Anzahl und Anord-
nung der Leuchtmitteln (3) in Abhängigkeit von dem
vom Anwender festgelegten Gesamt-�Lichtleistung,
des Lichtverlaufs und der Leuchtcharakteristik durch
die Signalleuchte erfüllt ist.

4. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Lei-
terplatte (10) mehrere vorgefertigte Bohrlöcher zur
Befestigung der Leiterplatte (10) an dem Grundträ-
ger (2) über Befestigungsmittel, wie Schrauben oder
Stiften oder andere Befestigungsmittel aufweist, und
dass der Grundträger (2) mehrere Bohrlöcher zur
Aufnahme der Befestigungsmittel aufweist.

5. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass ein Ab-
standshalter zwischen der Leiterplatte (10) und dem
Grundträger (2) zur veränderbaren Positionierung
der Leuchtmittel (3) bezüglich der Höhe der Leucht-
mittel (3) vorgesehen ist.

6. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass der
Grundträger (2) ein Kühlelement (12) auf der Rück-
seite des Grundträgers (2) aufweist, wobei die Rück-
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seite auf der den Leuchtmitteln (3) gegenüberliegen-
den Seite liegt.

7. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das eine
oder die mehreren Leuchtmittel (3) und eine elektri-
sche Verdrahtung (9), die einer Ansteuereinrichtung
und einer Leistungsversorgung der Leuchtmitteln (3)
entspricht, auf lediglich einer einzigen Leiterplatte
(10) angeordnet sind, wobei die Leiterplatte (10) mit
dem Kühlelement (12) über wärmeleitendes Material
(11) gekoppelt ist.

8. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das Küh-
lelement (12) durch einen passiven Kühlkörper oder
ein Wärmespeicherelement gebildet ist.

9. Signallampe mit einem Grundträger (2) und elektri-
schen Leuchtmitteln (3), die eine quasi-�zentrale
Lichtquelle darstellen und mit einem geringen Ab-
stand zwischen einander auf dem Grundträger (2)
in einer Ebene (5) derart angeordnet sind, dass die
von den Leuchtmitteln (3) eingenommene Fläche ei-
ne maximale Seitengröße aufweist, und mit einer
Linseneinrichtung (6), die in einem vorbestimmten
Abstand vor den Leuchtmitteln derart angeordnet ist,
dass der vorbestimmte Abstand wesentlich größer
als die maximale Seitengröße ist, und wobei die Lin-
seneinrichtung (6) lediglich eine einzige Kombinati-
onslinse umfasst, die aus einer Vielzahl von Einzel-
linsen besteht, die jeweils eine unterschiedliche op-
tische Winkel-�Intensitätsverteilung aufweisen.

10. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Kom-
binationslinse (6) eine erste Oberfläche (27), die auf
die Lichtquelle gerichtet ist und eine Innenstruktur
aufweist, und eine zweite Oberfläche (28) aufweist,
die gewölbt und von der Lichtquelle abgewandt ist.

11. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die In-
nenstruktur der ersten Oberfläche (27) der Kombi-
nationslinse (6) durch vieleckige oder runde Flä-
chenabschnitte gebildet ist und insbesondere durch
vier- oder sechseckige Flächenabschnitte oder
kreisförmige oder ovale Flächenabschnitte gebildet
ist.

12. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das von
der Lichtquelle abgestrahlte Licht in vorbestimmten
Richtungen verteilt wird, die entsprechend anwen-
derspezifischen Vorgaben durch Einstellen des Win-
kels jedes vieleckigen oder runden Flächenabschnit-
tes gegenüber der optischen Achse der Signalleuch-
te einstellbar sind.

13. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Kom-
binationslinse (6) Antireflex-�Flächen (32) aufweist,
die in unterschiedlicher Weise auf der Innenseite
oder Außenseite der Oberfläche hinsichtlich der
Form, der Größe und der Position der Antireflex-�Flä-
chen ausgebildet sind.

14. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Anti-
reflex-�Flächen durch Aufrauen, Mattieren, Einfärben
oder Bedrucken der Linsenoberfläche ausgebildet
sind.

15. Signalleuchte mit einem Grundträger (2) und elek-
trischen Leuchtmitteln (3), die eine quasi-�zentrale
Lichtquelle darstellen und mit einem geringen Ab-
stand voneinander auf dem Grundträger (2) in einer
Ebene (5) derart angeordnet sind,� dass die von den
Leuchtmitteln (3) eingenommene Fläche eine maxi-
male Seitengröße aufweist, und mit einer Linsenein-
richtung (6), die in einem vorbestimmten Abstand
vor den Leuchtmitteln (3) derart angeordnet ist, dass
der vorbestimmte Abstand wesentlich größer als die
maximale Seitengröße ist, und wobei das zumindest
eine Leuchtmittel (3) auf einer einzigen Leiterplatte
(10) angeordnet ist, wobei die Leiterplatte auch die
elektrischen Schaltungen zur Ansteuerung und Lei-
stungsversorgung der Leuchtmittel aufnimmt und
ein aus einem lichtabsorbierenden Material, vor-
zugsweise aus Kunststoff, hergestelltes Formteil
(14) die Leiterplatte (10) vollständig überdeckt.

16. Signalleuchte nach Anspruch (15), dadurch ge-
kennzeichnet, dass das Formteil (14) einen sich
nach außen erstreckenden Flügelteil (15), einen Mit-
telteil (16) und einen geneigten Wandteil (17) um-
fasst, der den Flügelteil (15) und den Mittelteil (16)
verbindet, wobei die Teile (15, 16, 17) des Formteils
(14) alle reflektierenden Teile auf dem Grundträger
(2) oder der Leiterplatte (10) gegenüber uner-
wünschten Lichtreflexionen abschirmen.

17. Signalleuchte nach Anspruch 16, dadurch gekenn-
zeichnet, dass das Formteil (14) Bohrlöcher oder
Öffnungen (18) aufweist, in die die Leuchtmittel (13)
eingesetzt sind.

18. Signalleuchte nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die
Leuchtmittel (3) Lumineszenzdioden, insbesondere
Hochleistungs-�Lumineszenzdioden sind.

Revendications

1. Feu de signalisation avec un support de base (2) et
des moyens d’illumination électriques (3), qui repré-
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sentent une source quasi - centrale d’illumination et
qui sont disposés, avec une faible distance entre
chacun d’eux sur ledit support de base (2) dans un
plan (5), de sorte que la zone délimitée par lesdits
moyens d’illumination (3) présente une dimension
latérale maximale, et avec un dispositif lenticulaire
(6) qui est disposé devant les moyens d’illumination
(3) à une distance prédéterminée de sorte que ladite
distance prédéterminée soit sensiblement supérieu-
re à la dimension latérale maximale, et dans lequel,
dans le cas d’un moyen d’illumination (3) unique, la
position, et, dans le cas de plusieurs moyens d’illu-
mination (3) la position et les distances des moyens
d’illumination, sont ajustables sur le support de base
(2) en fonction de variables spécifiques à l’utilisateur.

2. Feu de signalisation selon la revendication 1, carac-
térisé par  un circuit imprimé ou une carte de circuit
imprimé (10) qui soutient les moyens d’illumination
(3), ledit circuit imprimé comprenant, sur sa zone de
surface de contact, plusieurs patins préfabriqués
pour connecter lesdits moyens d’illumination (3).

3. Feu de signalisation selon la revendication 1 ou 2,
caractérisé en ce que  plusieurs patins préfabriqués
sont disposés de sorte que tout nombre et disposi-
tion des moyens d’illumination (3), dépendant de la
puissance d’illumination totale, de l’efficacité d’illu-
mination et des caractéristiques d’illumination spé-
cifiées par l’utilisateur soient satisfaits par ledit feu
de signalisation.

4. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  ladite carte de
circuit imprimé (10) comprend plusieurs taraudages
préfabriqués pour fixer le circuit imprimé (10) au sup-
port de base (2), par des moyens d’assemblage tels
que des connexions par vis, ou des goujons, ou
d’autres moyens, et ledit support de base (2) com-
prend plusieurs trous pour l’introduction desdits
moyens d’assemblage.

5. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce qu’ une entretoise
est fournie entre la carte de circuit imprimé (10) et
le support de base (2) pour une disposition variable
des moyens d’illumination (3) en fonction de la hau-
teur des moyens d’illumination (3).

6. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  le support de
base (2) comprend un élément de refroidissement
(12) sur le côté arrière dudit support de base (2),
ledit côté arrière étant sur le côté opposé aux moyens
d’illumination (3).

7. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  ledit un ou les-

dits quelques moyens d’illumination (3) et un câblage
électrique (9) correspondant à un moyen d’entraîne-
ment, et une alimentation efficace des moyens d’il-
lumination (3) sont disposés sur une seule carte de
circuit imprimé (10), dans lequel ladite carte de circuit
imprimé (10) est couplée avec ledit élément de re-
froidissement (12) à travers un matériau thermo -
conducteur.

8. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  l’élément de
refroidissement (12) est formé par un corps à refroi-
dissement passif ou par un élément accumulant la
chaleur.

9. Feu de signalisation avec un support de base (2) et
des moyens d’illumination électriques (3), qui repré-
sentent une source quasi - centrale d’illumination et
qui sont disposés avec une faible distance entre cha-
cun d’eux sur ledit support de base (2) dans un plan
(5), de sorte que la zone délimitée par lesdits moyens
d’illumination (3) présente une dimension latérale
maximale, et avec un dispositif lenticulaire (6) qui
est disposé devant les moyens d’illumination (3) à
une distance prédéterminée de sorte que ladite dis-
tance prédéterminée soit sensiblement supérieure
à la dimension latérale maximale, et dans lequel le
dispositif lenticulaire (6) comprend une seule lentille
combinée simple, constituée d’une pluralité de len-
tilles uniques, chacune possédant une distribution
différente d’intensité angulaire optique.

10. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  la lentille com-
binée possède une première zone de surface (27),
qui fait face à la source d’illumination et qui comprend
une structure interne, et une deuxième zone de sur-
face (28), qui est courbe et tournée à l’opposée de
la source d’illumination.

11. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  la structure in-
terne de ladite première zone de surface (27) de la
lentille combinée (6) est formée par des pièces po-
lygonales ou rondes et, en particulier, est formée par
des pièces de section à 4 - ou 6 - côtés ou par des
pièces de section circulaire ou ovale.

12. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  la lumière émi-
se par la source d’illumination est distribuée dans
des directions prédéterminées, qui sont ajustées
grâce aux ordres spécifiques de l’utilisateur, en ré-
glant l’angle de chaque pièce de section polygonale
ou ronde par rapport à l’axe optique du feu de signa-
lisation.

13. Feu de signalisation selon l’une des revendications

13 14 



EP 1 533 774 B1

9

5

10

15

20

25

30

35

40

45

50

55

précédentes, caractérisé en ce que  la lentille com-
binée (6) comprend des zones anti - reflets (32), qui
sont formées différemment sur l’intérieur ou l’exté-
rieur de la surface en fonction des formes, des tailles
et des positions desdites zones anti - reflets.

14. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  les zones anti
- reflets sont formées par dégrossissage, matage,
coloration ou impression de la surface lenticulaire.

15. Feu de signalisation avec un support de base (2) et
des moyens d’illumination électriques (3), qui repré-
sentent une source quasi - centrale d’illumination et
qui sont disposés suivant une faible distance entre
chacun d’eux sur ledit support de base (2) dans un
plan (5), de sorte que la zone délimitée par lesdits
moyens d’illumination (3) possède une valeur laté-
rale maximale, et avec un dispositif lenticulaire (6)
qui est disposé devant les moyens d’illumination (3)
selon une distance prédéterminée de sorte que la-
dite distance prédéterminée soit substantiellement
supérieure à la valeur latérale maximale, et dans le-
quel le au moins un moyen d’illumination (3) est dis-
posé sur une carte de circuit unique (10), ladite carte
de circuit logeant également les circuits électriques
pour contrôler et alimenter lesdits moyens d’illumi-
nation en électricité, et comprenant une pièce de for-
me (14) fabriquée dans un matériau absorbant la
lumière, de préférence un matériau synthétique, la-
dite pièce de forme couvrant entièrement la carte de
circuit imprimé (10).

16. Feu de signalisation selon la revendication 15, ca-
ractérisé en ce que  ladite pièce de forme (14) com-
prend une portion d’aile (15) s’étendant vers l’exté-
rieur, une portion médiane (16) et une portion de
paroi inclinée (17) reliant la portion d’aile (15) avec
la portion médiane (16), lesdites portions (15, 16,
17) de la pièce de forme (14) protégeant toutes les
pièces réfléchissantes du support de base (2) ou du
circuit imprimé (10) des réfléchissements lumineux
indésirables.

17. Feu de signalisation selon la revendication 16, ca-
ractérisé en ce que  la pièce de forme (14) com-
prend des perçages ou des ouvertures (18), dans
lesquels lesdits moyens d’illumination (3) sont insé-
rés.

18. Feu de signalisation selon l’une des revendications
précédentes, caractérisé en ce que  les moyens d’il-
lumination (3) sont des diodes luminescentes, en
particulier des diodes luminescentes à haute puis-
sance.
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