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(54) Modular street lighting apparatus

(57)  Astreetlighting apparatus comprising LED light
sources and being provided to illuminate a street surface,
said street surface having a predetermined width and a
predetermined length, wherein the street lighting appa-
ratus is provided to receive n sets of LED light sources,
n being an integer > 2, and said LED light sources form
m sets of LED light sources, m being an integer > 1 and
m < n, said m sets are received by said apparatus, where-
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by said apparatus is configured in such a manner that
each of said m sets is provided to illuminate a partial
surface of said street surface, said partial surface having
said predetermined length and a fraction of said prede-
termined width, whereby said apparatus is furthermore
configured so that different ones of said m sets are pro-
vided to illuminate different segments within said street
surface.
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Description

[0001] The presentinvention concerns a street lighting
apparatus comprising LED light sources and being pro-
vided to illuminate a street surface, said street surface
having a predetermined width and a predetermined
length.

[0002] Streetlightingis known for along time and rules
have been established regarding the illumination of
streets. An example of such arule is that the street lighting
may not illuminate beyond the width of the streets onto
private property. The reason for such rule is that it is not
acceptable for an owner of a house that the street lighting
shines into its windows. However roads, pavements and
curbs do form part of the street to be illuminated, and the
lighting should illuminate these parts of the street as well.
A further example of such a rule is that there exists a so-
called uniformity requirement, which is a requirement re-
garding the maximal allowed differentiation in light inten-
sity over the illuminated surface. The height and the dis-
tance between adjacent street lighting apparatuses, and
the above mentioned and other rules to be followed, are
defined in standards for illuminating streets.

[0003] Howeverthere are different types of streets, for
which different requirements have been established re-
garding for example uniformity and intensity of the illu-
mination. Furthermore, different types of streets may
have different widths depending on the amount of lanes
and on the presence or absence of pavements and/or
curbs. This forms a problem when designing lighting ap-
paratuses since a different apparatus, illuminating a dif-
ferentwidth and/or a differentintensity, is to be configured
for each different situation.

[0004] To overcome this problem, a conventional
street lighting apparatus is provided with means so that
the width of the illuminated surface can be amended
when installing the street lighting apparatus. Such known
conventional apparatus is therefore provided with a light
source that is moveably mounted with respect to second-
ary optics like mirrors so that by moving the light source
with respect to the optics, the width of the illuminated
surface can be changed. Such street lighting apparatus
is thereby applicable in a wide variety of types of streets,
which economically is an advantage.

[0005] Conventional illumination means have the
drawback that the energy consumption is high with re-
spect to LED light sources. Therefore, several lighting
apparatuses have been designed using LED light sourc-
es. Using LED light sources, appropriate heat manage-
ment is required for preventing the LED light sources
from overheating. Therefore in practice, the LED light
sources are mounted onto a structure with high thermal
conductivity that is thereby capable of transferring the
heat away from the LED light sources. Furthermore, tests
have shown that using a plurality of LED light sources is
economically more interesting than using one LED light
source. These LED light sources are configured to illu-
minate a street surface having a predetermined width
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and a predetermined length.

[0006] A drawback of these lighting apparatuses using
LED light sources is that, since these LED light sources
are mounted in close contact with a substantially rigid
structure for heat management purposes, the means for
amending the width, known from the conventional illumi-
nation means, can not be applied. The LED light sources
can not be mounted in a random position with respect to
secondary optics, and certainly not moveably with re-
spect to secondary optics, because of the requirement
of heat transfer away from the LED light sources. There-
fore, the width, intensity and the uniformity of the illumi-
nation can not be amended on site. Thus for each type
of street and street having a different width, there should
be designed a different lighting apparatus, which is an
economical drawback.

[0007] Itis anobject of the present invention to provide
a lighting apparatus with LED light sources that is pro-
vided so that the width and/or the uniformity of the illu-
minated surface can be amended on site.

[0008] To this end, the street lighting apparatus ac-
cording to the present invention is characterised in that
said LED light sources form M sets, M being an integer
> 1, and the street lighting apparatus is provided to re-
ceive N of said sets, N being an integer>2 and M <N,
said M sets are received by said apparatus, whereby said
apparatus is configured in such a manner that an mth (1
<m<M)setis provided to illuminate an mth partial surface
of said street surface, each partial surface having said
predetermined length and an Nt fraction of said prede-
termined width.

[0009] Because the street lighting apparatus is provid-
ed to receive a number of N sets of LED light sources,
depending on the situation on site, a particular set can
be mounted or not. Thereby, more or less sets can be
mounted on site. This provides the apparatus with a mod-
ular setup whereby modules, in this context being formed
by sets of LED light sources, can be added or removed
upon the requirements of each particular situation. The
width of the street surface to be illuminated is furthermore
fractionedinto N fractions. Thereby, each of the N fraction
can be assigned to each of the N sets.

[0010] A set of LED light sources is configured to illu-
minate a surface which differs from the street surface in
that it is has a smaller width. Thereby, a set of LED light
sources is provided to illuminate an elongated surface
laying parallel to the axe of the street, which elongated
surface only covers a part of the total width of the street
surface but does cover substantially the whole length of
the street surface to be illuminated by that lighting appa-
ratus. Furthermore, the apparatus is provided such that
different ones of said N sets are provided to illuminate
different segments within the street surface. This results
in that the street surface can be illuminated as a whole
by illuminating a combination of segments of that street
surface laying adjacent to each other so that the combi-
nation of segments together result in that the whole of
the street surface is illuminated. In this regard, it is noted
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that the term street surface refers to the maximal surface
which can be illuminated when the number M, represent-
ing the number of sets of LED light sources that are
mounted into the apparatus, is equal to the number N,
representing the amount of sets that can be mounted in
the apparatus. If N is equal to M, the maximal amount of
sets is mounted in the apparatus and thus the maximal
streetsurface can be illuminated. Because of the modular
setup of the apparatus, streets having a different width,
in particular smaller than the width of the above men-
tioned maximal street surface, can be illuminated as well
by the apparatus according to the invention simply by
mounting fewer sets of LED light sources in the apparatus
than the maximal amount of sets N. Also a street where
less uniformity is required than the above mentioned
maximal street surface can be illuminated by the appa-
ratus according to the invention by alternately mounting
the sets of LED lights sources in the apparatus. Thereby,
the apparatus provides in the possibility to amend the
width and uniformity of the light bundle and thus of the
illuminated surface on site. Furthermore the apparatus
is applicable in a plurality of different situations, which is
an economical advantage.

[0011] Preferably, each of said LED light sources com-
prises a lens provided for converging a light beam gen-
erated by the respective LED light source into a prede-
termined direction and with a predetermined divergence.
For LED light sources, the direction and divergence of
the light beam can be designed through the intermediary
of a lens. Using a lens, the light beam can be directed
into a direction which forms an angle with the direction
perpendicular to the supporting surface of the LED light
source. Thereby, the direction of the light bundle can be
amended. Furthermore, the divergence can be amended
via a lens. For example, a spot-shaped light bundle can
be obtained or an elongated light bundle can be obtained
through the intermediary of a lens on a LED light source.
Since the LED light source in practice is mounted onto,
and in close contact with a substantially rigid support,
using lenses for obtaining a predetermined light bundle
is advantageous over other secondary optics like mirrors.
[0012] Preferably, said apparatus comprises a frame
having N connection surfaces upon which said M sets
are respectively mounted. Preferably, said frame is man-
ufactured from a high thermal conductive material, in par-
ticular metal, so that heat produced by the LED light
sources can be transferred away from the LED light
sources via the connection surfaces. In this manner, the
apparatus is provided with a structure that allows heat to
be transferred away from the LED light sources so as to
prevent overheating of the LED light sources. Further-
more, the efficiency of the LED light sources decrease
when temperature increases. Therefore, appropriate
heat managementwhereby heat can be transferred away
from the LED light sources is an advantage.

[0013] Preferably, said apparatus is configured in such
a manner that said mth sets is provided to illuminate said
mth partial surface in one or a combination of the config-
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urations a, b and c:

a. the lenses comprised by the LED light sources in
said mth set are provided to converge their respective
light beams into spot-shaped light beams, and said
mth connection surface is shaped so that different
ones of said LED light sources are inclined with re-
spect to each other thereby directing their respective
spot-shaped light beams onto different segments
within said partial surface so that said partial surface
as a whole is illuminated;

b. the lenses comprised by the LED light sources in
said mth set are provided to converge their respective
light beams into spot-shaped light beams and said
lenses are furthermore configured to direct different
ones of said spot-shaped light beams onto different
segments within said partial surface so that said par-
tial surface as a whole is illuminated; and

c. the lenses comprised by the LED light sources in
said mth set are provided to convert the respective
light beams into a strip-shaped light beam so that
each of said respective light beams is provided to
illuminate substantially the whole of said partial sur-
face.

[0014] Each setis configured to illuminate an elongat-
ed surface laying parallel to the axe of the street which
elongated surface has a width that is smaller than the
width of the street. There are different configurations that
can be applied for a set to illuminate such elongated sur-
face. A first configuration is the so-called spot by spot
configuration, which is applied in the claimed configura-
tion a and b, whereby each LED light source provides a
spot-shaped light bundle directed to a different segment
within the elongated surface. A spot-shaped light bundle
has the advantage that the intensity of the light is high
sothatone spotprovides the respective segment of street
surface to which that spot is directed with a sufficiently
high light intensity. The directing of different light bundles
to different segments can be obtained in two different
ways. In a first way, which is applied in the claimed con-
figuration a, the light bundles are directed by physically
inclining the LED light sources with respect to each other.
In a second way, which is applied in the claimed config-
uration b, the light bundles are directed by providing them
with lenses that deflect the light bundles in different di-
rections. In a second configuration, which is applied in
the claimed configuration c, each LED light source is pro-
vided with a lens so that each light bundle illuminates
substantially the whole of the elongated surface. An ad-
vantage of such configuration is that no further directing
of the light beams in a set is required. However in such
configuration, one LED light source will in most cases
not suffice to obtain a sufficiently high light intensity.
Therefore multiple LED light sources all illuminating sub-
stantially the same surface are provided to obtain the
required intensity.

[0015] Preferably, said apparatus is configured so that
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said mth set is provided to illuminate said mth partial sur-
face in one or a combination of the following configura-
tions:

d. the lenses comprised by the LED light sources in
said mth sets are provided to direct their respective
light beam onto said mth partial surface; and

e. said mth connection surface is inclined so that the
light beams in said mth set are directed onto said mth
partial surface.

[0016] Directing the light bundle of a set, which light
bundle is formed by the combination of all light bundles
coming from the LED light sources in that set, can be
obtained in substantially two different ways. In a first way,
which is applied in the claimed configuration e, the sets
are physically inclined with respect to each other so that
different sets illuminate different segments within the
street surface. In a second way, which is applied in the
claimed configuration d, the sets are not, or only little,
inclined with respect to each other but the LED light
sources indifferent sets are provided with different lenses
that are provided to direct the light bundle coming from
LED light sources in one set to a different segment in the
street surface than the light bundle coming from LED light
sources in another set. In this second way, the lenses
direct the light bundle whereas in the first way, the phys-
ical position directs the light bundle. It will be clear that
combinations of the above mentioned configurations also
fall within the scope of protection of the presentinvention
since it will be possible to obtain the result sought in the
invention by such combinations.

[0017] The invention will now be described in more de-
tails with respect to the drawings illustrating some pre-
ferred embodiments of the invention. In the drawings:

figure 1 shows different types of streets with street
lighting apparatuses;

figure 2 shows a side view of a street lighting appa-
ratus according to the invention illuminating a street
surface;

figure 3 shows a set of LED light sources in the street
lighting apparatus according to the present inven-
tion;

figure 4 shows the different streets of figure 1 both
illuminated with a street lighting apparatus according
to the present invention;

figure 5 shows an upward view of a frame with con-
nection surfaces of the street lighting apparatus ac-
cording to the invention;

figure 6 shows a side view of a frame with inclined
connection surfaces of the street lighting apparatus
according to the invention;

figure 7 shows a side view of a frame with connection
surfaces of the street lighting apparatus according
to a further embodiment of the invention.

[0018] In the drawings a same reference number has
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been allocated to a same or analogous element.

[0019] Figure 1 shows different types of streets. In fig-
ure 1a, a street is shown having two driving lanes L1 and
L2, and a raised pavement on both sides of the street P1
and P2. Infigure 1b, a street is shown having four driving
lanes L1, L2, L3 and L4, and a hard shoulder for emer-
gency stop S1 and S2 on both sides of the street. It will
be clear that the total width to be illuminated in the street
in figure 1a, indicated with W1, is smaller than the street
in figure 1b, indicated with W2. Further street configura-
tions can be formed by one, two, three, four, five or six
driving lanes, having no, one or two pavements, having
no, one or two hard shoulders and having no, one or two
side strips. Preferably the street lighting apparatus ac-
cording to the present invention is provided to illuminate
the street surface of all these street configurations with-
out substantial modifications to the apparatus. Thereby,
it is noted that a street lighting apparatus may not illumi-
nate beyond the width of the street onto for example pri-
vate property because this provides discomfort and pri-
vacy issues to the owner of the illuminated property.
[0020] Streets are illuminated by a series of lighting
apparatuses 1 that are placed along the streets at pre-
determined intervals I. The lighting apparatuses 1 are
mounted onto poles 2 having a predetermined height H.
The height H and interval distance | are determined by
law and/or by established standards. In the further de-
scription, the illumination coming from the apparatus will
be described referring to the illuminated street surface.
Itwill be clear that based on the mathematical relationship
between on the one hand the predetermined height H
and predetermined intervals | and on the other hand the
illuminated surface, the angle and divergence of the light
bundle at the height of the apparatus can be calculated
by a skilled person. A skilled person will therefore be able
to design a lighting apparatus based on the description
given below. Furthermore because of the height H and
interval distance | being predetermined, infringement can
be unambiguously judged.

[0021] In most countries, the predetermined height H
and the interval distance | is independent from the type
of street. Thereby, considering the length of the street,
all street lighting apparatuses should illuminate a same
length L of street surface, the length L being substantially
equal to the interval distance |. However the width of the
street surface to be illuminated can differ from street to
street as explained above in reference to figure 1. Fur-
thermore, different uniformity requirements are pre-
scribed for different types of street.

[0022] Figure 2 shows a side view of a street lighting
apparatus 1 according to the invention, which is mounted
on a pole 2. The street lighting apparatus is provided to
illuminate a street surface having a width W3 and alength
L. The figure 2 shows how the street surface isilluminated
by illuminating adjacent segments within the street sur-
face.

[0023] Each of the different segments 31, 32, 33, 34
and 35 is illuminated by a different set of LED light sourc-
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es 41, 42, 43, 44 and 45 mounted within the lighting ap-
paratus 1. Figure 2 thereby shows a lighting apparatus
where the number of sets M in the apparatus is five. Fur-
thermore, the number of sets N that can be mounted in
the apparatus is also five. Should the apparatus comprise
a smaller number of sets M, the apparatus would still be
provided to illuminate a street surface because there is
the possibility to mount a further set so that M = N.
[0024] Although the figure shows a street lighting ap-
paratus wherein a number N of five sets are mountable,
it will be clear that for the invention, the number N is an
integer equal to or greater than two. Preferably N is an
integer greater than 2, more preferably an integer greater
than 3, most preferably an integer greater than 4. Pref-
erably, N is an integer smaller than 15, more preferably
an integer smaller than 10, most preferably an integer
smaller than 7.

[0025] The number M of sets that are mounted in the
apparatus depends on the situation on site. Thereby, M
is an integer equal to or greater than 1 and equal to or
smaller than n. Preferably M is greater than 1, more pref-
erably greater than two. The configuration shown in figure
2, whereby the maximal amount of sets is mounted in
the apparatus 1, thus whereby Mis equal to N, illuminates
the maximal street surface that can be illuminated by that
lighting apparatus. That maximal street surface has a
length L and a width W3 that is substantially equal to the
sum of the widths W of the M sets that are mounted in
the apparatus.

[0026] Each setis provided to illuminate a segment of
the maximal street surface, which segment has a length
L that is substantially equal to the length L of the maximal
street surface that can be illuminated and a width W that
is a fraction of the width W3 of the maximal street surface
that can be illuminated.

[0027] The apparatus as shown in figure 2 allows to
optimally illuminate streets with different widths and dif-
ferent uniformity requirements. The configuration of the
apparatus can be amended on site depending on the
situation by mounting or not mounting particular sets in
the apparatus. Example 1: a street with a large width and
a high uniformity requirement can be illuminated by
mounting all 5 sets 41, 42, 43, 44 and 45 in the lighting
apparatus so that the maximal street surface is illuminat-
ed by illuminating the segments 31, 32, 33, 34 and 35.
Example 2: a street with a large width and a low uniformity
requirement can be illuminated by mounting three sets
being the 41, 43 and 45 in the apparatus so that the street
segments 31, 33 and 35 are illuminated. Thereby, the
intensity of the light in the segment 32 and 34 will be
lower than in the segment 31, 33 and 35 but the width of
the street surface that is illuminated is substantially equal
to that of the maximal street surface. Example 3: a street
with a smaller width and a high uniformity requirement
can be illuminated by mounting three sets being the 41,
42 and 43 so that the street segments 31, 32 and 33 are
illuminated. Thereby, a street surface having a smaller
width than the width W3 of the maximal street surface is
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illuminated. Example 4: a street with a smaller width and
a low uniformity requirement can be illuminated by
mounting two sets being the 41 and 43 so that the street
segments 31 and 33 are illuminated. Thereby, the width
of the street surface that is illuminated is equal to the
width illuminated in example 3, however the uniformity
is lower since the intensity of light in the segment 32 will
be lower. These examples indicate that very different
streets can be illuminated using the same lighting appa-
ratus, which is an economical advantage.

[0028] Figure 3 shows a set 4 of LED light sources 5,
which set 4 is, when mounted in the apparatus 1, config-
ured to illuminate a partial surface 3 of the street surface,
being a segment of the street surface as shown in figure
2, and being an elongated surface laying parallel to the
street axis and having a length L substantially equal to
the length L of the street surface to be illuminated and a
width W being a fraction of the width W3 of the maximal
street surface that can be illuminated. The set comprises
multiple LED light sources 5 that work together to illumi-
nate the partial surface. To this end, the multiple LED
light sources 5 can be configured in several configura-
tions, each of which will be described hereunder.
[0029] Inafirstconfiguration, as shown on the left hand
side in figure 3, the LED light sources are provided with
a lens to convert the light beams coming from the LED
light sources into spot-shaped light beams. Furthermore,
the LED light sources are mounted onto a connection
surface that is shaped so that different ones of the LED
lightsources are inclined with respect to each otherthere-
by directing their respective spot-shaped light beams on-
to different segments within the partial surface so that
the combination of LED light sources illuminate substan-
tially the whole of the partial surface.

[0030] Inasecond configuration, as shown on the right
hand side in figure 3, the LED light sources are provided
with a lens to convert the light beams coming from the
LED light sources into spot-shaped light beams, similar
to in the first configuration. However in the second con-
figuration, the directing of the light beams is not obtained
by inclining the LED light sources, but by providing the
LED light sources with further lenses 6 that directs the
light beams respectively onto the different segments
within the partial surface. It will be clear that the lens to
obtain the spot-shaped light beam and the further lens
to direct the light beam can be formed into one lens or
can be formed by two different lenses.

[0031] In athird configuration, which is not shown, the
LED light sources are provided with a lens to convert the
light beams coming from the LED light sources into line-
shaped light beams whereby each line-shaped light
beam is provided to illuminate substantially the whole of
the partial surface 3. Using a plurality of LED light sources
in one set in such third configuration increases the inten-
sity of the light in the partial surface.

[0032] Further configurations being combinations of
two or three of the above mentioned configurations can
be designed to have the same result as each of the above
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mentioned configurations.

[0033] In this regard, it is noted that the directing of
light beams into a predetermined direction can be ob-
tained by physically inclining the light source or by pro-
viding the light source with a lens or by a combination of
physically inclining and providing a lens. Furthermore,
the shape of the light beam can be spot-shaped where
substantially no overlap is necessary to obtain the re-
quired intensity, or line-shaped where substantially all
light beams illuminate the same surface area to obtain
the required intensity, or a shape in between the spot-
shape and the line-shape where the light sources are to
be directed to only partially illuminate the same area.
[0034] In figure 3, the set 4 of LED light sources 5 is
shown having a number of twelve LED light sources 5.
This number of twelve LED light sources 5 is only given
as an example, and it will be clear that the number of
LED lightsourcesin asetcanvary from 1to 50, preferably
from4to 40, more preferably from 6 to 30, most preferably
from 8 to 20. In particular configurations, a set of LED
light sources can be formed by only one or two LED light
sources.

[0035] Figure 4 shows street surfaces similar to figure
1, and shows how one apparatus according to the inven-
tion can be configured to illuminate streets having differ-
ent widths by mounting or mounting not particular sets
of LED light sources. Figure 4a shows a street surface
having a width W1 that is smaller than the maximal width
W3 that can be illuminated by the apparatus. Therefore
in figure 4a, the apparatus is not provided with the max-
imum amount N of sets, but with only a number M of three
sets. Each of the sets illuminates partial street surface 3
being a segment of the street surface, the partial street
surface having alength L and awidth W. The combination
of the three partial street surfaces together forms sub-
stantially the whole of the street surface to be illuminated.
Thereby, the product of the amount of sets mounted in
the apparatus and the width W of the partial surface is
substantially equal to the width W1 of the street surface.
[0036] Figure 4b shows a street surface having a width
W2 that is substantially equal to the width W3 of the max-
imal street surface that can be illuminated by the appa-
ratus 1. Therefore, the number M of sets mounted in the
apparatus 1 is five and thereby equal to the number N of
sets that can be mounted in the apparatus 1. Each of the
five sets illuminates a partial street surface 3 so that the
combination of partial street surfaces 3 forms the street
surface to be illuminated.

[0037] Figure 5 shows a view from underneath the
street lighting apparatus 1 thereby showing the frame
with the connection surfaces upon which the sets of LED
light sources are mountable. In this context, it should be
noted that although the LED light sources in a set are
configured to work together to illuminate a partial street
surface, there is no need for the LED light sources to be
physically mounted adjacent each other. Inthe apparatus
1 as shown in figure 5, each set of LED light sources is
divided in a so-called extensive part and a so-called in-
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tensive part. The extensive part of the set can be defined
as that part of the set where the LED light sources illu-
minate a part of the street laying further away from the
pole 2. The intensive part of the set can be defined as
that part of the set where the LED light sources illuminate
a part of the street laying more close to the pole 2 and
thereby more underneath the apparatus. Referring to fig-
ure 3, showing one set of LED light sources, the extensive
LED light sources are formed by the three outermost LED
light sources on each side, thus six LED light sources in
total, while the intensive LED light sources are formed
by the six innermost LED light sources.

[0038] In figure 5, the intensive part of the set's are
mounted in a first part 7 of the apparatus while the ex-
tensive part of the set’s are mounted in a second part 8
of the apparatus. By separating the intensive and exten-
sive parts, the layout and shape of the street lighting ap-
paratus can be optimized. The shown apparatus is pro-
vided so that a maximal number N of four set’s can be
mounted. The mounting of the sets on the connection
surfaces is preferably by snap-fit engagement so that on
site, further sets can be easily mounted by snap-fitting
the latter into the apparatus.

[0039] The shown apparatus is provided with a frame
having a number of 16 connection surfaces 9 upon which
LED lightsources can be mounted. The LED light sources
being mounted onto a surface can thereby easily transmit
heat to the frame via the connection surface 9. Therefore,
the connection surfaces provide in an effective manner
to transfer heat away from the LED light sources. Al-
though the connection surfaces are shown in the figure
as elements loosely connected to a structure, the con-
nection surfaces can be formed in many ways including
separate elements and a rigid fixed structure. Preferably,
the frame comprises the connection surfaces and the
frame is manufactured from a high thermal conducting
material such as steel. Preferably, the frame comprises,
atits exterior, cooling fins which are configured to transfer
the heat coming from the LED light sources via the con-
nection surfaces and via the frame to the air surrounding
the frame via the cooling fins.

[0040] Infigure 5, a first set that can be mounted com-
prises four parts, each part to be connected to a respec-
tive connection surface 11, 12, 13 and 14. Thereby, the
LED light sources mounted to the connection surfaces
11 and 14 will be the extensive LED light sources while
the LED light sources mounted to the connection surfac-
es 12 and 13 will be the intensive LED light sources. The
connection surfaces are inclined with respect to each oth-
er and are thereby formed to direct the light bundle of the
LED light sources by inclining the LED light sources with
respect to each other. Thereby, the apparatus as shown
in figure 5 is applicable in a configuration as described
above with reference to the first configuration.

[0041] A second set can be mounted, analogue to the
first set, on the connection surfaces 21, 22, 23 and 24.
These connection surfaces are inclined with respect to
the respective connection surfaces 11, 12, 13 and 14
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about an axis laying substantially parallel to the axis of
the street. Thereby, the second set is directed to a partial
street surface that lays further away from the pole of the
apparatus, and adjacent the partial street surface that is
illuminated by the first set. Each further set in the appa-
ratus is further inclined so that the mth setin the apparatus
is provided to illuminate the mth partial surface in the max-
imal street surface, as also shown in the figure 4.
[0042] In figure 5, each of the shown surfaces is pro-
vided to receive three LED light sources so that a set,
being a combination of LEDs on four surfaces, comprises
12 LED light sources. The surfaces are preferably
shaped so that the three LED light sources are somewhat
inclined with respect to each other so that they illuminate
adjacent segments in the partial surface, thereby apply-
ing the teaching as explained in relation to the left part
of figure 3.

[0043] Figure 6 shows an embodiment which is appli-
cable with a configuration of the sets of LED light sources
as described above with reference to the second and
third configuration. The mth set of LED light sources 4 is
in this embodiment directed to the mth partial surface by
physically inclining the set towards this mth partial sur-
face. In this configuration, the individual LED light sourc-
es in the set are directed to illuminate the partial surface
using lenses, and the directing of the sets with respect
to each other is obtained by physically inclining the sets
with respect to each other.

[0044] Figure 7 shows an embodiment which is appli-
cable with a configuration of the sets of LED light sources
4 as described above with reference to the second and
third configuration. The mth set of LED light sources 4 is
in this embodiment directed to the mth partial surface by
providing a lens 6 to each LED light source 4 in the mth
setwhich lens directs the light onto the mth partial surface.
In this configuration, the individual LED light sources in
the set are directed to illuminate the partial surface using
lenses, and the directing of the sets with respect to each
other is also obtained by using lenses. These lenses can
be different lenses or can be integrated into one lens.
[0045] Regarding the figure 6 and 7, it is noted that the
figure only shows one LED light source 4 per set. How-
ever the set preferably comprises a plurality of LED light
sources.

Claims

1. A street lighting apparatus comprising LED light
sources and being provided toilluminate a street sur-
face, said street surface having a predetermined
width and a predetermined length, characterised
in that said LED light sources form M sets, M being
an integer > 1, and the street lighting apparatus is
provided to receive N of said sets, N being an integer
> 2 and M < N, said M sets are received by said
apparatus, whereby said apparatus is configured in
such a manner that an mth (1 <m < M) set s provided
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to illuminate an mth partial surface of said street sur-
face, each partial surface having said predetermined
length and an N fraction of said predetermined
width.

The street lighting apparatus according to claim 1,
wherein each of said LED light sources comprises a
lens provided for converging a light beam generated
by the respective LED light source into a predeter-
mined direction and with a predetermined diver-
gence.

The street lighting apparatus according to claim 1 or
2, wherein said apparatus comprises a frame having
at least N connection surfaces upon which said M
sets are respectively mounted.

The street lighting apparatus according to claim 2
and claim 3, wherein said apparatus is configured in
such a manner that said mt sets is provided to illu-
minate said mth partial surface in one or a combina-
tion of the configurations a, b and c:

a.thelenses comprised by the LED light sources
in said mth set are provided to converge their
respective light beams into spot-shaped light
beams, and said mth connection surface is
shaped so that different ones of said LED light
sources are inclined with respect to each other
thereby directing their respective spot-shaped
light beams onto different segments within said
partial surface so that said partial surface as a
whole is illuminated;

b. thelenses comprised by the LED light sources
in said mth set are provided to converge their
respective light beams into spot-shaped light
beams and said lenses are furthermore config-
ured to direct different ones of said spot-shaped
light beams onto different segments within said
partial surface so that said partial surface as a
whole is illuminated; and

c.the lenses comprised by the LED light sources
in said mth set are provided to convert the re-
spective light beams into a strip-shaped light
beam so that each of said respective lightbeams
is provided to illuminate substantially the whole
of said partial surface.

The street lighting apparatus according to claim 2
and 3, or according to claim 4, wherein said appa-
ratus is configured so that said mth set is provided
to illuminate said mt" partial surface in one or a com-
bination of the following configurations:

d. the lenses comprised by the LED light sources
in said mth sets are provided to direct their re-
spective light beam onto said mth partial surface;
and
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e. said mth connection surface is inclined so that
the light beams in said mth set are directed onto
said mth partial surface.

The street lighting apparatus according to any of the
previous claims and claim 3, wherein said frame is
manufactured from a high thermal conductive mate-
rial, in particular metal, so that heat produced by the
LED light sources can be transferred away from the
LED light sources via the connection surfaces.
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Fig. 1b



EP 2 405 181 A1

41 42 43 /44 45

~ .
~ -~
£ -
e -
- -
- -~ -~
~ ~ -
-
S -
- -
= S =
~ ~ -
~ - e
~ -~
~ ~ -
~ -
n ~
-~
~ ~
~ -
~ ~
~
S ~
- ~
-
~ ~
~
-~
~
~
~
~
~
~
~
-~

1
T

8
N

1

X

i

XXX

Fig. 3

10



EP 2 405 181 A1

11



EP 2 405 181 A1

Fig. 5
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Fig. 6
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