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(67)  The present invention is directed to a flat lumi-
naire (1), like a flat outdoor luminaire, comprising a flat,
three-dimensional luminaire body (2) being made of a
metal sheet (2’), a lighting electronic (3), a light source
(4) being operably connected to the lighting electronic
(3), and a luminaire cover (5) having a light transmission
section (50) to allow light to pass through and a receiving

Fig. 1

section (51) for at least partially receiving the lighting
electronic (3), wherein the luminaire cover (5) is attached
to the luminaire body (2) such that the light transmission
section (50) covers the light source (4) so that light of the
light source (4) can emit through the light transmission
section (50). The invention is further directed to a method
of manufacturing such a flat luminaire (1).
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Description

[0001] The present invention is directed to a flat lumi-
naire having a luminaire body, a lighting electronic, a light
source and a luminaire cover. The invention is also di-
rected to a method of manufacturing such a flatluminaire.
[0002] Such flat luminaires are known in the prior art
and usually used as outdoor luminaires in many applica-
tions, lighting road infrastructures, public areas and many
more. The current flat luminaire solutions are typically
composed of die casted parts, particularly the luminaire
housing. Such die casted parts are expensive and require
global shipment, which thus make further impact to the
environment. Due to the vast range of requirements, this
often results in many tools and components needed to
fulfil the marked needs. Moreover, die casted parts for
luminaires, particularly for outdoor use, are prone to
cracking, e.g., when being tightly fastened to a street light
pole which requires, due to air streams and other external
influences, a tight fit.

[0003] It is thus an object of the present invention to
provide low-cost but flexible flat luminaires, e.g. for out-
door use, as well as a comparably simple method of man-
ufacturing the same.

[0004] This object is obtained by the subject-matter of
the independent claims. The dependent claims study fur-
ther the central idea of the present invention.

[0005] Accordingto afirstaspect, the presentinvention
is directed to a flat luminaire, like a flat outdoor luminaire.
The luminaire comprises a flat, three-dimensional lumi-
naire body being made of a metal sheet. The luminaire
further comprises a lighting electronic and a light source
being operably connected to the lighting electronic. Fur-
ther, the luminaire comprises a luminaire cover having a
light transmission section to allow light to pass through
and a receiving section for at least partially receiving the
lighting electronic. The luminaire cover is attached to the
luminaire body such that the light transmission section
covers the light source so that light of the light source
can emit through the light transmission section.

[0006] Theluminaire bodybeing made of a metal sheet
allows for an easy, flexible and economic production of
the luminaire body. As the luminaire body is made of a
metal sheet, smooth and flat outer surfaces are provided
for an easier surface enhancement. These flat surfaces
allow for an easy wrapping or branding by simply painting,
printing or attaching stickers or the like. Due to its three-
dimensional layout, even though being made of a metal
sheet, the luminaire body still has sufficient form stability.
As the luminaire body still has a flat layout, its exposure
to external influences, like wind, can be minimized. As
metal sheets can be easily machined, any flat but three-
dimensional layout can be easily obtained to allow for
production of a wide range of desired shapes to fulfil cus-
tomer’s technical and aesthetical needs. Hence, a form
factor flexibility can be obtained with minimal investment,
i.e. at low costs. Also, the use of a metal sheet versus
die casted parts enables greater torques without bending
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or cracking. The components made of a metal sheet are
also easier to store and transport, thus having a reduced
environmental impact than die casted parts.

[0007] The luminaire body may comprise a base sec-
tion substantially extending parallel to a plane. Such a
base section allows for a flat layout of the luminaire while
providing sufficient space for providing or attaching com-
ponents, like the lighting electronic, the light source
and/or the luminaire cover.

[0008] Further, the luminaire body may comprise at
least one side wall section extending from the base sec-
tion preferably obliquely or perpendicularly to the plane.
Ina most preferred embodiment, the luminaire body com-
prises at least two side wall sections laterally flanking the
base section. The side wall(s), particularly in connection
with the base section, preferably give the luminaire body
an advantageous but simple three-dimensional layout to
give the luminaire body a desired form stability.

[0009] The luminaire body may have a substantially U-
shaped cross-section or even a U-shaped layout. Thus,
the luminaire body can be easily manufactured when be-
ing made of a metal sheet, it comprises a simple and thus
easily producible layout, and still gives the luminaire body
a sufficient form stability.

[0010] The luminaire cover, preferably the light trans-
mission section, and the luminaire body, preferably the
base section, delimit a lighting space for receiving the
light source, preferably sealing enclosing the lighting
space. Hence, the light source can be securely provided
within the lighting space and can thus be protected
against external influences, like wind or any impacts.
When being sealingly enclosed, the light source can fur-
ther be protected against dust and water.

[0011] The luminaire cover, preferably the receiving
section, and the luminaire body, preferably the base sec-
tion, delimit a receiving space for receiving the lighting
electronic, preferably sealingly enclosing the lighting
electronic. Like for the lighting space with respect to the
light source, the same advantages can be obtained for
the lighting electronic with the corresponding receiving
space.

[0012] The lighttransmission section and the receiving
section can be separately or integrally formed. If being
provided separately, higher flexibility, e.g. for mainte-
nance purposes, can be given. When being integrally
formed, manufacturing costs can be reduced and assem-
bly facilitated.

[0013] The lighting space and the receiving space, if
present, can preferably be connected. They thus can
form a connected luminaire space which may result in
production as well as assembly be facilitated. When be-
ing provided so as to sealing enclose the housed parts
(i.e. light source and/or lighting electronic), a connected
and sealed luminaire space for receiving both the lighting
electronic and the light source can be provided.

[0014] Theluminaire cover may comprise arim section
at least partially and preferably circumferentially sur-
rounding the light transmission section and/or the receiv-
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ing section. Hence, the luminaire cover can comprise a
kind of flange-like section, e.g. for easily attaching the
luminaire cover to the luminaire body. Also, the rim sec-
tion may give the luminaire cover more form stability. In
a preferred embodiment, the luminaire cover also has a
flat, three-dimensional layout.

[0015] The rim section may extend within a plane.
Hence, attachment to the luminaire body can be facilitat-
ed; particularly in a case where the luminaire body com-
prises the base section substantially extending in parallel
to a plane. The planes can thus be identical.

[0016] The luminaire cover, preferably the rim section,
on the one side and the luminaire body, preferably the
base section, on the other side can sandwich a sealing
element. Therefore, the luminaire cover and/or the lumi-
naire body may comprise a (circumferential) groove for
receiving the sealing element. The sealing element can,
for instance, be a cord seal or the like. By providing a
sealing element accordingly, sealing between the lumi-
naire body and the luminaire cover can be easily provid-
ed. Thus, a corresponding lighting space and/or receiving
space, preferably in the form of a connected luminaire
space, if present, can be easily sealed.

[0017] The luminaire body can be made of a material
having a high thermal conductivity, like aluminium.
Hence, the luminaire body can function as a heat sink
and additional heat sink elements or structures are not
required. Due to the flat layout, air can easily stream
along the outer surface of the luminaire body, thus facil-
itating the heat dissipation especially during operation of
the luminaire. The use of aluminium is also favourable
with respect to corrosion issues.

[0018] Theluminaire body can be made by deep-draw-
ing and/or punching and/or cutting, like laser-cutting,
and/or bending of the metal sheet. Hence, the metal
sheet can be transferred into many desired shapes thus
increasing the flexibility of the luminaire and allow for
fulfilling many aesthetical demands.

[0019] The luminaire cover, preferable the receiving
section, comprises an electronics cover section for se-
lectively opening and closing, preferably sealingly clos-
ing, the receiving section, preferably the receiving space.
In a similar manner, also the luminaire cover, preferable
the light transmission section, comprises a lighting cover
section for selectively opening and closing, preferably
sealingly closing, the light transmission section, prefer-
able the lighting space. Hence, the respective section
can be easily accessed, e.g. for maintenance reasons.
Also, components can be easily exchanged. If desired,
also the light emission can be adjusted if the replaceable
lighting cover section comes along with optical features,
like (e.g. integrally formed) lenses, (e.g. integrated) op-
tical materials (e.g. light defusing materials or light con-
version materials) or (e.g. applied) optical structures and
the like.

[0020] The luminaire cover, at least the light transmis-
sion section or the light cover section, can be made of a
translucent material, preferably plastic, glass or any other
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optical material. If desired, any parts of the luminaire cov-
er which should not allow light passing through can, for
instance, be opaque, e.g. by being provided with an
opaque (e.g. black) coating or the like.

[0021] The luminaire cover can at least partially be
made by injection moulding. Hence, the luminaire cover
can be produced easily and economically. Moreover,
when being made by injection moulding, the luminaire
cover can be made, for instance, by a lightweight mate-
rial, like plastic. Hence, the overall weight of the luminaire
can be minimized. Also, the overall costs for such a lu-
minaire can be reduced and assembly be facilitated.
[0022] Thelightsource maycomprise anLED and pref-
erably is or comprises an LED-module. Hence, a low-
cost, efficient and long-lasting light source can be used.
[0023] The light source can be provided to be in flat
contact with the luminaire body, preferably its base sec-
tion. This allows for good heat dissipation from the light
source to the luminaire body, the latter preferably being
exposed to the surrounding air and, if provided as outdoor
luminaire, preferably being exposed to strong air streams
thus further increasing the heat dissipation.

[0024] The flat luminaire may further comprise an at-
tachment element for attaching the luminaire to a mount-
ing feature, like a pole/post, preferably a lamppost for a
street light. Hence, the luminaire can be easily attached
to any desired mounting feature or mounting area.
[0025] The attachment element can be made by die
casting or, like the luminaire body, of a metal sheet. If
made by die casting, commonly used attachment ele-
ments can be used to thus increase the number of same
parts. If being made of a metal sheet, the same advan-
tages as described for the luminaire body being made of
a metal sheet also apply for the attachment element, e.g.
being easily producible, lightweight but form stable and
can be easily formed into various aesthetical and tech-
nically desired shapes.

[0026] The attachment element may comprise a fixing
section forming a mounting opening for receiving a
mounting feature (like the mentioned pole) to attach the
luminaire. The luminaire can thus be easily attached to
a mounting feature by simply inserting the mounting fea-
ture into the mounting opening. The luminaire can thus,
for instance, be easily fixed to the mounting feature by
tightening screws or even simply by frictional connection.
[0027] The fixing section may comprise a stepped sec-
tion facing towards the mounting opening, preferably to
at least partially circumferentially delimit the same. This
design allows for mounting feature (e.g. pole) flexibility
in terms of diameter and position (top, side, etc.). The
stepped section can be formed by providing steps or
waves or any other kind of irregular edge forming of the
metal sheet so that the respective irregularity faces to-
wards the mounting opening to thus allow for different
diameters be provided by the mounting opening.

[0028] The fixing section can be adjustable, preferably
by a clamping element being even more preferred posi-
tioned opposite to the stepped section, to adjust a diam-
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eter or cross-section of the mounting opening. Hence,
the mounting flexibility of the luminaire can be further
increased.

[0029] In a preferred embodiment, the attachment el-
ement may further comprise a hinge element so that the
luminaire body can be pivoted relatively to the fixing sec-
tion (i.e. to a mounting feature if being attached thereto).
Hence, the luminaire can be adjusted in its mounting an-
gle thus increasing the flexibility of use of the luminaire
with respect to its light emission direction. The hinge el-
ement is preferably provided between and further pre-
ferred connecting the fixing section and the luminaire
body.

[0030] Accordingtoanotheraspect, the presentinven-
tion is directed to a method of manufacturing a flat lumi-
naire comprising the steps of:

a) Providing a metal sheet,

b) Producing a flat, three-dimensional luminaire
body from the metal sheet, e.g. by deep-drawing
and/or punching and/or cutting, like laser-cutting,
and/or bending of the metal sheet,

c) Providing a lighting electronic and a light source
and operably connecting the light source to the light-
ing electronic,

d) Attaching a luminaire cover having a light trans-
mission section to allow light to pass through and a
receiving section to the luminaire body such that the
light transmission section covers the light source so
that light of the light source can emit through the light
transmission section and such that the receiving sec-
tion at least partially receives the lighting electronic.

[0031] By using a metal sheet for producing the lumi-
naire body, the latter can be produced easily and cost-
efficiently. Also, the so produced luminaire body with its
three-dimensional but still flat layout allows for the form
stable luminaire body which can easily carry the luminaire
cover, the lighting electronic and the light source while
still having a flat layout so that the luminaire can be easily
used as an outdoor luminaire with increased flow prop-
erties.

[0032] Further aspects, advantages and features of
the present invention will now be described with refer-
ence to the drawings of the enclosed Figures.

Fig. 1 shows five different perspective views of a flat
luminaire according to a first embodiment of
the present invention,

Fig. 2 shows five different perspective views of a flat
luminaire according to a second embodiment
of the present invention,

Fig. 3 shows a schematic view (Fig. 3A) of a func-
tional use of the luminaire according to a third
embodiment of the present invention being
shown in a perspective bottom view in Fig. 3B,
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shows a perspective view of a part of the lu-
minaire cover of the luminaire according to
Fig. 2,

Fig. 4

Fig. 5 shows a bottom view of the luminaire body of
the flat luminaire according to Fig. 2 with the

part of the luminaire cover according to Fig. 4,

shows a top view of a metal sheet for produc-
ing a luminaire body of the flat luminaire ac-
cording to Figs. 1 and 2,

Fig. 6

Fig. 7 shows the flat, three-dimensional luminaire
body of the flat luminaire according to Fig. 1
and 2 being made of a metal sheet according

to Fig. 6,

shows a top view of a metal sheet for produc-
ing at least part of an attachment element of
the luminaire according to Fig. 1,

Fig. 8

shows five different views of the part of the
attachment element produced from the metal
sheet according to Fig. 8,

Fig. 9

shows a top view of a metal sheet for produc-
ing the hinge element of the attachment ele-
ment of the flat luminaire according to Fig. 1,

Fig. 10

Fig. 11 shows five different views of the hinge element
ofthe luminaire according to Fig. 1 beingmade

from the metal sheet according to Fig. 10,

shows a perspective view of the attachment
element of the flat luminaire according to Fig.
1 based on the parts of the attachment ele-
ment according to Figs. 9 and 11.

Fig. 12

[0033] Figures 1 to 3 show flat luminaires 1 and par-
ticularly flat outdoor luminaires according to the present
invention. Figures 4 to 12 show different components at
different steps of manufacturing of the flat luminaire 1 as
described in the present application.

[0034] The flat luminaire 1 according to the present
invention is particularly made for outdoor use. It can, for
instance, be used as a streetlight. Therefore, the flat lu-
minaire 1 may be attached to a lamppost 8 or the like as
will also be described herein below.

[0035] The flat luminaire 1 comprises a flat, three-di-
mensional luminaire body 2 as shown, for instance, in
Figure 7. The luminaire body 2 is made of a metal sheet
2’ as exemplarily shown in Figure 6. The luminaire body
2 is preferably made of a material having a high-thermal
conductivity, like aluminum. Such a material is also light-
weight.

[0036] As can be seen with reference to Figures 6 and
7, the luminaire body 2 can be made by deep-drawing
and/or bending of the metal sheet 2’; here to produce its
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general three-dimensional layout. Moreover, the lumi-
naire body 2 can be made by punching and/or cutting,
like laser-cutting, to produce contours and/or through-
holes 20, 21 in the metal sheet 2’ or the luminaire body
2. The through holes 20, 21 can be used for different
purposes, e.g., insertion of screws for fixture reasons or
insertion of other elements, like sensors, or leading-
through external cables or the like for electrical purposes,
and many more.

[0037] Moreover, as can be clearly seen in Figure 7,
additional fixing elements 22 can be provided to the lu-
minaire body 2 to allow for attachment of luminaire fea-
tures within the luminaire body 2. The fixing elements 22
can, for instance, be bolts or stud bolts attached to the
luminaire body 2, e.g., by stud welding or the like.
[0038] The luminaire body 2 may comprise, as exem-
plarily shown in Figure 7, a base section 23 here prefer-
ably substantially extending parallel to a plane (i.e. hav-
ing a flat or plane or laminar layout). The luminaire body
2 may further comprise at least one side wall section (in
the shown embodiments there are shown two side wall
sections) 24 extending from the base section 23 prefer-
ably obliquely (as shown in the embodiments of Figures
1 to 7) or perpendicularly to the plane. As can be seen
in Figure 7, the here shown two side wall sections 24 are
laterally flanking the base section 23. In cross-section
the luminaire body 2 may have a substantially U-shape
or even a U-shape at all.

[0039] The luminaire 1 further comprises a lighting
electronic 3 as can be seen, for instance, in Figure 2A.
The lighting electronic 3 may comprise a driver 31 or any
other means for driving the luminaire 1. The lighting elec-
tronic 3 may also comprise any other electronic means
like sensors 30 (e.g. light sensors, motion sensors, and
the like). The lighting electronic 3 can be supplied with
power by a battery and/or external power supply.
[0040] Moreover, the luminaire 1 further comprises a
light source 4 being operably connected to the lighting
electronic 3. Therefore, the light source 4 and the lighting
electronic 3 can, for instance, be connected by wiring to
allow for operation of the light source 4 by the lighting
electronic 3.

[0041] The light source 4 may comprise an LED (light-
emitting diode) 41 and preferably is an LED-module 40
usually being made up of a PCB (printed circuit board)
42 carrying one or a plurality of LEDs 41 as, for instance,
shown in Figures 1A, 2A or 3B.

[0042] The luminaire 1 further comprises a luminaire
cover 5 as can be seen, for instance, in Figure 4. The
luminaire cover 5 has a light transmission section 50 to
allow light to pass through and a receiving section 51 for
atleast partially receiving the lighting electronic 3. As can
be clearly seen in Figure 5, the luminaire cover 5 is at-
tached to the luminaire body 2 for the mentioned purpose.
With reference also to Figures 1 to 3, the luminaire cover
5 is attached to the luminaire body 2 such that the light
transmission section 50 covers the light source 4 so that
light of the light source 4 can emit through the light trans-
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mission section 50 and, as mentioned, such that the light-
ing electronic 3 is at least partially received by/in the re-
ceiving section 50. This can be seen, for instance, in Fig-
ures 1A, 2A and 3B. "Emit through" is to be understood
in the sense of the present invention, that the light trans-
mission section 50 comprises an opening 52 through
which the light may exit the luminaire 1 for light emission.
This opening 52 can, for instance, be closed by a lighting
cover section 53 through which the light of the light source
4 can emit. The luminaire cover 5, at least the light trans-
mission section 50 or the lighting cover section 53, can
be made of a translucent material, preferably plastic,
glass or another optical material. The luminaire cover 5
can at least partially be made by injection moulding, if
made of a corresponding material. The light transmission
section 50, preferably the lighting cover section 53, may
comprise optical features, like (e.g. integrally formed)
lenses, (e.g. integrated) optical materials (e.g. light de-
fusing materials or light conversion materials) or (e.g.
applied) optical structures and the like to allow for a de-
sired light emission.

[0043] Theluminaire cover 5, preferably the lighttrans-
mission section 50, and the luminaire body 2, preferably
the base section 23, may delimit a lighting space 54 for
receiving the light source 4, preferably sealingly enclos-
ing the lighting space 54. This can be seen, for instance,
in Figures 1A, 2A, 3B and 5. By the use of LEDs as light
source 4, a very flat layout of the flat luminaire 1 can be
obtained.

[0044] The luminaire cover 5, preferably the receiving
section 51, and the luminaire body 2, preferably the base
section 23, can delimit a receiving space 56 for receiving
the lighting electronic 3, preferably sealingly enclosing
the lighting electronic 3. This can be seen, for instance,
in Figures 5 and 2A. To allow for external power supply,
the receiving section 51 may comprise a cable guiding
section or element 57 through which wiring for external
power supply or even data transfer can be led through.
The cable guiding section 57 can comprise a sealing el-
ement for sealingly receiving the cable to provide a seal-
ing of the receiving space 56 to the outside even in case
wiring is provided from the outside.

[0045] The light transmission section 50 and the re-
ceiving section 51 can be separately provided or formed.
Alternatively, the light transmission section 50 and the
receiving section 51 can also be integrally provided or
formed as, for instance, shown in Figures 4 and 5. In
either case, the lighting space 54 and the receiving space
56 can be connected. If so, the lighting space 54 and the
receiving space 56 may thus form a connected luminaire
space 500 in which preferably the whole electricand elec-
tronic 3 of the luminaire 1 can be housed.

[0046] The luminaire cover 5 may comprise a rim sec-
tion 58 at least partially surrounding the light transmission
section 50 and/or the receiving section 51. In the shown
embodiment, the rim section 58 completely (i.e. circum-
ferentially) surrounds the light transmission section 50
and the receiving section 51. The rim section 58 may
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extend within a plane. In case the base section 23 also
substantially extends parallel to a plane, a flat contact
between the luminaire cover 5 via the rim section 58 and
the luminaire body 2 via the base section 23 can be ob-
tained to thus allow for a tight and secure fit between
these two elements. The fixing elements 22 can be used
to cooperate with corresponding fixing elements 59 of
the luminaire cover 5 for secure attachment of the lumi-
naire cover 5 to the luminaire body 2 (see Fig. 4 and 5).
[0047] Theluminaire cover5, preferably the rim section
58, on the one side and the luminaire body 2, preferably
the base section 23, on the other side may sandwich a
sealing element (not shown). Therefore, a sealing receiv-
ing section 6, like a circumferential groove, can be pro-
vided at the luminaire cover 5 and/or the luminaire body
2, as exemplarily shown in Figure 4. By means of the
sealing element, the lighting space 54 and/or the receiv-
ing space 56 can be sealingly enclosed as described
herein above.

[0048] Inthe preferred embodimentand as exemplarily
shown in Figure 2, the luminaire cover 5, preferably the
receiving section 51, may comprise an electronics cover
section (here a cover element) 55 for selectively opening
and closing, preferably sealingly closing, the receiving
section 51, preferably the receiving space 56. A sealing
element (not shown) may be provided to allow for the
receiving section 51 be sealingly enclosed. The sealing
element may be provided to be sandwiched between the
electronics cover section 55 and the corresponding part
of the receiving section 51 cooperating with each other
for closing the receiving space 56. Therefore, a corre-
sponding (circumferential) groove 61 may be provided
to receive the sealing element in a manner similar to the
sealing element as described herein above.

[0049] Inasame way like the electronics cover section
55, the luminaire cover 5, preferably the light transmis-
sion section 50, may comprise a lighting cover section
53 for selectively opening and closing, preferably seal-
ingly closing, the lighttransmission section 50, preferably
the lighting space 54. As already described herein above,
the lighting cover section 53 is preferably made of a light
translucent material, while the other parts of the luminaire
cover 5 can be made of any type of material and are
preferably opaque. Therefore, the luminaire cover 5 can
be coated with an opaque material. A sealing element
(not shown) may be provided to allow for the light trans-
mission section 50 be sealingly enclosed. The sealing
element may be provided to be sandwiched between the
lighting cover section 53 and the corresponding part of
the light transmission section 50 cooperating with each
other for closing the lighting space 54. Therefore, a cor-
responding (circumferential) groove 60 may be provided
to receive the sealing element in a manner similar to the
sealing elements as described herein above.

[0050] With reference to Figures 1 and 2 as well as
Figures 8 to 12, the luminaire 1 may further comprise an
attachment element 7 for attaching the luminaire 1 to a
mounting feature 8, like a pole/post, preferably a lamp-
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postfor a street light, awall or any other mounting feature.
The attachment element 7 can be made by die-casting
in a common way as, for instance, shown by the embod-
iment of Figure 2. In an alternative and preferred embod-
iment (see Figure 1), the attachment element 7 can also
be made of a metal sheet 70, 71’ (see Figures 8 and 10)
in a similar manner as the luminaire body 2.

[0051] With reference to Figures 1, 9 and 12, the at-
tachmentelement7 comprises afixing section 70 forming
amounting opening 72 for receiving the mounting feature
8 to attach the luminaire 1. As can be clearly seen in
Figures 9 and 12, the fixing section 70 preferably com-
prises a stepped section 73 facing towards the mounting
opening 72 to (at least partially circumferentially) delimit
the same. This stepped section 73 allows for receipt of
mounting features 8 (e.g. lampposts) having different di-
ameters.

[0052] In a preferred embodiment as exemplarily
shown in Figure 1 and best seen in Figure 12, the fixing
section 70 can be adjustable to adjust a diameter or
cross-section of the mounting opening 72. The fixing sec-
tion 70 being adjustable is preferably obtained by a
clamping element 74 also delimiting the mounting open-
ing 72 at least partially so that due to its adjustable at-
tachment the diameter or cross-section of the mounting
opening 72 can be varied. In a preferred embodiment,
the clamping element 74 is positioned opposite to the
stepped section 73 as can be clearly seen in Figure 12.
The clamping element 74 as well as the stepped section
73 may thus together circumferentially delimit the mount-
ing opening 72. The combination of the adjustable fixing
section 70, e.g. by the clamping element 74, and the
stepped section 73 allows for a most flexible mounting
of the luminaire 1.

[0053] In a preferred embodiment, the attachment el-
ement 7 may allow for a pivotable attachment of the lu-
minaire 1 to a mounting feature 8. In this regard, the at-
tachment element 7 can comprise a hinge or pivoting
section 75 to be positioned between the luminaire body
2 and the mounting feature 8. Preferably, the attachment
element 7 further comprises a mounting section 71 to be
attached to the luminaire body 2 and which is pivotally
connected to the fixing section 70 in a pivotable manner.
The hinge or pivoting section 75 is then provided between
the mounting section 71 and the fixing section 70 to allow
for the pivoting connection. The hinge or pivoting section
75 may allow for the luminaire body 2 to be pivoted with
respect to the fixing section 70 in a stepless or stepwise
manner. The hinge or pivoting section 75 can be obtained
by a screw connection as shown in Figure 12 according
to which the fixing section 70 and the mounting section
71 are connected and pivotable about the rotating axis
being coaxially arranged to the screw connection, here
the fixing screws 78. It is, however, also possible to pro-
vide another hinge or pivoting section 75 as exemplarily
shown in Figures 2 and 3B, in which the fixing section 70
and the mounting section 71 have a rounded connection
surface 77 in a manner that the cooperating surfaces of



11 EP 3 855 066 A1 12

the rounded connection surface 77 can be adjusted along
the surface to thus obtain different attachment angles of
the luminaire body 2 with respect to the fixing section 70.
Fixing screws 79 here extend through elongated slots 76
which extend along the rounded connection surface 77
to form the hinge or pivoting section 75.

[0054] The fixing section 70 and the mounting section
71 of the attachment element 7 are preferably provided
as separate elements (i.e. fixing element 70, mounting
element 71), as can be seen in Figures 9, 11 and 12.
[0055] Ascan alsobe seen with respect to Figures 1E,
2B and 2C, the luminaire 1 may further comprise addi-
tional lighting electronics, like sensors 30, here being at-
tached on top of the luminaire body 2, i.e. on an outer
surface thereof, particularly of the base section 23. The
sensor 30 can be any type of sensor, like a light sensor
oramotion sensor or any other kind of sensor. The sensor
30 is preferably operably connected to the lighting elec-
tronic 3 for operating the luminaire 1. Therefore, the sen-
sors 30 can be attached to the luminaire body 2 and con-
nected to the lighting electronic 3 via the through-hole 21
in the luminaire body 2, here in the base section 23. The
sensor 30 is preferably sealingly connected to the
through-hole 21 to provide a sealed connection of the
cooperating elements.

[0056] The luminaire body 2 being made of a metal
sheet 2’ results in smooth and flat outer surfaces of the
luminaire 1 which allows for an easier surface enhance-
ment. These flat surfaces allow for an easy wrapping or
branding by simply painting, printing or attaching stickers
or the like.

[0057] Moreover, the luminaire 1 and preferably the
lighting electronic 3 can be further provided with wireless
technology like NFC (near field communication) technol-
ogy preferably operably coupled to the lighting electronic
3 to thus allow for an easy wireless communication with
the luminaire 1, e.g. for configuration of the lighting elec-
tronic 3. For instance, NFC drivers enable an installer to
program the luminaire 1 - e.g. by an external NFC device
32 or smartphone 33 - without the need to open the lu-
minaire 1, as is exemplarily shown in Figure 3A.

[0058] In the following, a method of manufacturing a
flat luminaire 1 is described.

[0059] In a first step, a metal sheet 2’ is provided. The
metal sheet 2’ is preferably made of a heat-conductive
material, like aluminum.

[0060] Fromthe metal sheet2’, aflat, three-dimension-
al luminaire body 2 is produced as exemplarily shown in
Figure 7, e.g., by deep-drawing and/or punching and/or
cutting, like laser-cutting and/or bending of the metal
sheet?2'. Ifan attachmentelement 7 is provided, the same
can be made by die-casting or made of a corresponding
metal sheet 70°, 71°, as exemplarily shown in Figures 8
and 10, thus obtaining the elements (fixing section 70,
mounting section 71) as shown in Figures 9 and 11.
[0061] In a third step a lighting electronic 3 and a light
source 4 are provided and operably connected to each
other. The lighting electronic 3 can be supplied with pow-
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er by an integrated battery and/or by an external power
supply as described here in the above.

[0062] In a fourth step, a luminaire cover 5 having a
lighttransmission section 50 to allow light to pass through
and a receiving section 51 is attached to the luminaire
body 2 such that the light transmission section 50 covers
the light source 4 so that light of the light source 4 can
emit through the light transmission section 50 and such
that the receiving section 51 at least partially receives
the lighting electronic 3. The light transmission section
50 and the receiving section 51 can be integrally formed
and may delimit and preferably sealingly enclose a light-
ing space 54 and receiving space 56, respectively, to-
gether with the luminaire body 2.

[0063] The so manufactured flat luminaire 1 can be
attached to a mounting feature 8, like a lamppost 8, by
means of an attachment element 7, if present. Therefore,
the attachment element 7 can comprise the fixing section
70 being preferably adjustable to allow for a flexible at-
tachment of the luminaire 1 to any desired mounting fea-
ture 8, e.g. having any desired diameter or cross-section.
Therefore, the mounting feature 8 can be inserted into
the mounting opening 72 and then fixed by any desired
fixing means, like the clamping element 74 to firmly attach
the luminaire 1 to the mounting feature 8. If the attach-
ment element 7 comprises a hinge or pivoting section
75, the luminaire body 2 can be pivoted in the desired
orientation and then fixed in this pivoting angel, e.g. by
tightening corresponding screw members 78, 79 be-
tween the fixing section 70 and the corresponding mount-
ing section 71. Different fixing angles are exemplarily
shown in Figures 1C and 1D. In Figure 1C, the top end
of the mounting feature 8 extends horizontally which re-
quires the luminaire body 2 to extend from the fixing sec-
tion 70 also in a horizontal manner. In Figure 1D, the top
end of the mounting feature 8 extends vertically, so that
the luminaire body 2 here is pivoted in an orientation with
respect to the fixing section 70 to extend orthogonally
therefrom, so that in each of the two before-mentioned
cases the light source 4 is directed to emit light down-
wards, e.g. towards a ground G, like a sidewalk or a
street, as exemplarily shown in Figure 3A.

[0064] The present invention is not limited by the em-
bodiments as described herein above as long as being
covered by the appended claims.

Claims

1. Flat luminaire (1), like a flat outdoor luminaire, com-
prising:

a flat, three-dimensional luminaire body (2) be-
ing made of a metal sheet (2’),

a lighting electronic (3),

a light source (4) being operably connected to
the lighting electronic (3),

aluminaire cover (5) having a light transmission
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section (50) to allow light to pass through and a
receiving section (51) for at least partially receiv-
ing the lighting electronic (3),

wherein the luminaire cover (5) is attached to
the luminaire body (2) such that the light trans-
mission section (50) covers the light source (4)
so that light of the light source (4) can emit
through the light transmission section (50).

Flat luminaire (1) according to claim 1, wherein the
luminaire body (2) comprises a base section (23)
substantially extending parallel to a plane and at
least one side wall section (24) extending from the
base section (23) preferably obliquely or perpendic-
ularly to the plane, and/or

wherein the luminaire body (2) has a substantially
U-shaped cross-section.

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the luminaire cover (5), pref-
erably the light transmission section (50), and the
luminaire body (2), preferably the base section (23),
delimit a lighting space (54) for receiving the light
source (4), preferably sealingly enclosing the lighting
space (54).

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the luminaire cover (5), pref-
erably the receiving section (51), and the luminaire
body (2), preferably the base section (23), delimit a
receiving space (56) for receiving the lighting elec-
tronic (3), preferably sealingly enclosing the lighting
electronic (3).

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the light transmission section
(50) and the receiving section (51) are separately or
integrally formed, wherein preferably the lighting
space (54) and the receiving space (56) are connect-
ed.

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the luminaire cover (5) com-
prises a rim section (58) atleast partially surrounding
the light transmission section (50) and/or the receiv-
ing section (51), wherein the rim section (58) prefer-
ably extends within a plane, and/or wherein the lu-
minaire cover (5), preferably the rim section (58), on
the one side and the luminaire body (2), preferably
the base section (23), on the other side sandwich a
sealing element.

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the luminaire body (2) is
made of a material having a high thermal conductiv-
ity, like aluminum, and/or wherein the luminaire body
(2) is made by deep-drawing and/or punching and/or
cutting, like laser-cutting, and/or bending of the metal
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10.

1.

12.

13.

14.

15.

sheet (2').

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the luminaire cover (5), pref-
erably the receiving section (51), comprises an elec-
tronics cover section (55) for selectively opening and
closing, preferably sealingly closing, the receiving
section (51), preferably the receiving space (56),
and/or

wherein the luminaire cover (5), preferably the light
transmission section (50), comprises a lighting cover
section (53) for selectively opening and closing, pref-
erably sealingly closing, the light transmission sec-
tion (50), preferably the lighting space (54).

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the luminaire cover (5), at
least the light transmission section (50) or the lighting
cover section (53), is made of a translucent material,
preferably plastic, glass or another optical material,
and/or wherein the luminaire cover (5) is at least par-
tially made by injection molding.

Flat luminaire (1) according to any one of the pre-
ceding claims, wherein the light source (4) comprises
an LED (41) and preferably is an LED-module (40),
and/or wherein the light source (4) is in flat contact
with the luminaire body (2), preferably the base sec-
tion (23).

Flat luminaire (1) according to any one of the pre-
ceding claims, further comprising an attachment el-
ement (7) for attaching the luminaire (1) to a mount-
ing feature (8), like a pole.

Flat luminaire (1) according to claim 11, wherein the
attachment element (7) is made by die casting or
made of a metal sheet (70, 71°).

Flat luminaire (1) according to claim 11 or 12, where-
in the attachmentelement (7) comprises a fixing sec-
tion (70) forming a mounting opening (72) for receiv-
ing a mounting feature (8) to attach the luminaire (1),
wherein the fixing section (70) preferably comprises
a stepped section (73) facing towards the mounting
opening (72).

Flat luminaire (1) according to claim 13, wherein the
fixing section (70) is adjustable, preferably by a
clamping element (74) being positioned opposite to
the stepped section (73), to adjust a diameter or
cross-section of the mounting opening (72).

Method of manufacturing a flat luminaire (1), com-
prising the steps of:

a) Providing a metal sheet (2°),
b) Producing a flat, three-dimensional luminaire
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body (2) from the metal sheet (2’), e.g. by deep-
drawing and/or punching and/or cutting, like la-
ser-cutting, and/or bending of the metal sheet
@),

c) Providing a lighting electronic (3) and a light
source (4) and operably connecting the light
source (4) to the lighting electronic (3),

d) Attaching a luminaire cover (5) having a light
transmission section (50) to allow light to pass
through and a receiving section (51) to the lumi-
naire body (2) such that the light transmission
section (50) covers the light source (4) so that
light of the light source (4) can emit through the
light transmission section (50) and such that the
receiving section (51) at least partially receives
the lighting electronic (3).
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