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(54) Signal lamp

(57)  The present invention relates to a signal lamp
having an LED light (LED = light emitting diode) which
is in particular used in traffic signal devices or display
devices like traffic lights or road signs. The signal lamp
comprises an optical lens for directing the radiation emit-
ted by a single LED or a number of LEDs efficiently at
predetermined angles or in predetermined directions.
The Signal lamp has a basis support (2) and at least one
light means (3), preferably two or a few more electric
light means (3), which together represent a quasi central
light source, and which are arranged with a small dis-
tance between them on the basis support (2) within a

plane, such that the area enclosed by light means (3)
comprises a maximum side value, and has a lens device
(6), which is arranged in a predetermined distance in
front of the light means (3) such, that said predetermined
distance is greater, and especially substantially greater
than the maximum side value. The light means (3) are
arranged on one single circuit board (10), said circuit
board housing also the electric circuits for controlling
and power supplying said light means, and comprising
a form part (14) fabricated of a light absorbing material,
preferably synthetic material, said form part covering the
circuit board (10) completely.
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Description

[0001] The presentinvention 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
other light sources: a long life duration guarantees func-
tion in case of emergency and with no maintenance ne-
cessity. Power consumption is significantly low, i.e. a
longer emergency supply with batteries is possible. The
temperature of an LED light is low, i.e. longer function
in case of fire. It is possible to realize a very flat assem-
bly having high operational areas. A connection with
several control circuits or supervision systems is possi-
ble. Strong and contrastful light colours are possible for
backside enlightening or illuminating. Among the disad-
vantages of LED lights are the poor angle light distribu-
tion, as usual LED light sources have only a narrow ra-
diation angle. For enabling a significant spatial distribu-
tion of the light a broad divergence of the outputted light
is necessary. Further, as LEDs are heat sensitive, addi-
tional means are necessary for transferring the heat pro-
duced during the operation of the LED sources and the
operation of the corresponding circuit components, or
alternatively, to ensure 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 con-
ventional 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 second-
ary 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 pro-
vides for the external light area, the secondary optical
device has to transfer an essential part of the light radi-
ated from the light source into useful light. Furthermore,
there are means provided for suspending external light
sources, in particular the so-called phantom light stem-
ming from the sunlight; for such purposes it is known to
use optical lamella or other aperture devices which are
inserted between 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. €. a fresnel
lens. In most cases, there is provided in addition also a
primary optical device.

[0005] 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
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within traffic lights and road signs, and which is capable
to efficiently radiate the light of the LEDs within user spe-
cific predetermined angle directions, and which can be
fabricated easily and with low cost.

[0006] This object is solved by a signal lamp accord-
ing to claims 1, 9 or 15.

[0007] 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 dis-
tance between each of them on said basis support within
aplane, 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 max-
imum 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.

[0008] Following the principles of the invention, the
signal lamp has a circuit board supporting the light
means, said circuit board comprising on its contact sur-
face area several prefabricated pads for connecting said
light means. The several prefabricated pads can be ar-
ranged 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
fulfilled by the signal lamp.

[0009] 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
fastening means.

[0010] Depending on user specifications or for fulfill-
ing 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.

[0011] 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
intensity distribution.

[0012] Following the principles of this aspect of the
invention, 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
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first surface area of the combination lens is formed by
polygonal 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 distrib-
uted in predetermined directions, 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.

[0013] 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,
coloring or printing of the lens surface.

[0014] 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 max-
imum side value, and with a lens device, which is ar-
ranged in a predetermined distance in front of the light
means such, that said predetermined distance is great-
er, and especially substantially greater than the maxi-
mum 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 com-
prises a form part fabricated of a light absorbing mate-
rial, preferably synthetic material, said form part cover-
ing the circuit board completely.

[0015] 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.

[0016] In all aspects and embodiments of the present
invention, the light means are luminescent diodes, es-
pecially high power luminescent diodes. The lumines-
cent diodes can be single semiconductor elements, or,
alternatively, can be integrated parts of a semiconductor
on-board unit.

[0017] Further details and features of the signal lamp
according to the invention are disclosed in the further
subclaims.

[0018] 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;
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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.
[0019] Inaccordance 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.

[0020] The Figures show a signal lamp 1 having a ba-
sis support 2 and with at least one light means 3, pref-
erably 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 max-
imum side value s, and with a lens device 6, which is
arranged in a predetermined distance b in front of the
light means 3 such, that said predetermined distance b
is greater, and especially substantial greater than the
maximum side value s.

[0021] The signal lamp 1 of the embodiment is closed
atall 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.

[0022] The one orfew 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 ele-
ment 12 through a layer 11 made from a suitable heat
conducting material for transferring the heat generated
during the operation of the signal lamp. In the disclosed
embodiment, the cooling element 12 is formed by cool-
ing body which comprises a number of cooling ribs 13.
[0023] 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
cooling elements are possible, i. e. peltier elements.
[0024] 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
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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 reflec-
tions. The middle part 16 comprises drill holes or open-
ings 18, in which said light means 3 are inserted. With
the inventive 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 phantom 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 de-
vice 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 ap-
prox. 5 % of the external light inputted in the lens device
6 is not absorbed and is reflected to extern as light 25.
[0025] According to Figure 2, the inventive lens de-
vice 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 combination lens 6 includes and combines the op-
tical features 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 struc-
ture, and a second surface area 28, which is curved, but
has no structured surface, and is turned away with re-
spect 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 Fig-
ures) 6-cornered area parts or (not shown) by circular
or oval area parts.

[0026] 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 individu-
ally directed into specific directions on the basis of user
specified orders. Therefore, the LED light is directed ac-
cording to the predetermined angular intensity distribu-
tion due to the angle and position of every polygonal sur-
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face. 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 inten-
sity distribution is fulfilled. Consequently, as less as pos-
sible lightis wasted, therefore the efficiency is increased
significantly. Moreover, a good uniformity concerning
the light density is achieved, as every honeycomb like
single lens 26 generates individual the wished angular
intensity distribution, wherein additionally also the mix-
ing of colors is generated 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.

[0027] By combining the afore-said optical features
with a further detailed design of the internal lens struc-
ture 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 device 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, mat-
ting, coloring or printing), and in particular individual for
each single lens. With such anti reflection areas 32, re-
flections stemming 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.

[0028] 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.

[0029] A specific feature of the present invention is
further 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. Fur-
thermore, the position of the circuit board 10 on the basis
support 2 can be set with predetermined position limits,
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
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pads 33 for contacting the light means or LEDs 3. In the
disclosed 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.

[0030] The circuitboard 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
35israther 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 cir-
cuit 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. Signallamp with 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 ar-
ranged with 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 predeter-
mined distance is greater, and especially substan-
tial greater than the maximum side value,
characterized in that, in case of only one light
means (3), the position, and in case of 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, character-
ized in that several prefabricated pads are ar-
ranged in such way, that any number and arrange-
ment 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. Signallamp according to any of the previous claims,
characterized in that said circuit board (10) com-
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10.

11.

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 fasten-
ing means.

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).

Signal lamp according to any of the previous claims,
characterized in that the basis support (2) com-
prises 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).

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).

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.

Signal lamp with a basis support (2) and a light
source arranged on the basis support (2), said light
source being a central or quasi central light source,
and at least forming a spot like light source, and with
a lens device (6) which is arranged at a predeter-
mined distance in front of the light source,
characterized in that the lens device (6) comprises
only one single combination lens consisting of a plu-
rality of single lenses, each having differing optical
angular intensity distribution.

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.

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
formed especially by 4-or 6-cornered area parts or
by circular or oval area parts.
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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 spe-
cific orders, by setting the angle of each polygonal
or round area part with respect to the optical axis of
the signal lamp.

Signal lamp according to any of the previous claims,
characterized in that the combination lens (6)
comprises anti reflex areas (32), 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.

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.

Signal lamp with a basis support (2) and at least one
light means (3), preferably two or a few more elec-
tric light means (3), which together represent a qua-
si central light source, and which are arranged with
a small distance between them on the basis support
(2) within a plane, such that the area enclosed by
light means (3) comprises 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 predetermined distance is great-
er, and especially substantially greater than the
maximum side value,

characterized in that the one or few light means
(3) are arranged on one single circuit board (10),
said circuit board housing also the electric circuits
for controlling and power supplying said light
means, and comprising a form part (14) fabricated
of a light absorbing material, preferably synthetic
material, said form part covering the circuit board
(10) completely.

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.

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.

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