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(54) FLAT LUMINAIRE BODY WITH INTEGRAL MOUNTING SECTION

(67)  The present invention is directed to a flat,
three-dimensional luminaire body (2) for a flat luminaire
(1), like an outdoor luminaire, the luminaire body (2) being
made from a single metal sheet (2’) by forming and com-
prises: a lighting section (3) which defines a flat three-di-
mensional lamp space (LS) for receiving lighting ele-
ments (5) atleast comprising a light source (6) for emitting
light, the lighting section (3) extending substantially along
an extension plane (P), and a mounting section (4) which

extends integrally from the lighting section (3) along an
extension axis (X), wherein the mounting section (4) has
a circumferentially closed cross-section (C) when viewed
along the extension axis (X), to delimit an attachment
space (AS) for receiving a support structure to attach the
luminaire body (2). The present invention is further di-
rected to a flatluminaire (1) comprising the said luminaire
body (2), and a method for manufacturing the said lumi-
naire body (2).
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Description

[0001] The present invention is directed to a flat lumi-
naire body for a flat luminaire, like an outdoor luminaire,
e.g. for streetlights, a flat luminaire comprising said lumi-
naire body, and a method for manufacturing said lumi-
naire body.

[0002] Flat luminaires having flat luminaire bodies are
known in the prior art and usually used as outdoor lumi-
naires in many applications, lighting road infrastructures,
public areas and many more. The current flat luminaire
solutions are typically composed of die casted parts, par-
ticularly including the luminaire housing. Such die casted
parts are expensive and require global shipment. As they
are difficult to stack or not stackable at all, they require
quite a lot of volume for shipping, which makes further
impact to the environment. Due to the vast range of re-
quirements, luminaire bodies made by die casting often
result in the requirement to provide many tools and com-
ponents needed to fulfil the market 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 though require a tight fit due
to air streams and other external influences. There also
exist luminaire bodies made from metal sheets. These
luminaire bodies are, however, usually limited to their
protection function. For fixing such luminaire bodies, ad-
ditional fixing components often made by die casting are
needed, which are then supplementary attached to the
luminaire body in an additional assembly step.

[0003] It is thus an object of the present invention to
provide low-cost but robust flat luminaire bodies, e.g. for
outdoor luminaires, and flat luminaires comprising such
luminaire bodies which are easy to assemble, as well as
a comparably simple method of manufacturing such lu-
minaire bodies.

[0004] These and other objects, which will become ap-
parent from the following description, are obtained by the
subject-matter of the independent claims. The depend-
ent claims study further the central idea of the present
invention.

[0005] Accordingtoafirstaspect, the presentinvention
is directed to a flat, three-dimensional luminaire body for
a flat luminaire, like an outdoor luminaire. The luminaire
body is made from a single metal sheet by forming. The
luminaire body comprises a lighting section which defines
a flat three-dimensional lamp space for receiving lighting
elements at least comprising a light source for emitting
light. The lighting section extends substantially along an
extension plane (i.e. having a generally flat but three-
dimensional layout; see "flat" definition herein below).
The luminaire body further comprises a mounting section
which extends integrally from the lighting section along
an extension axis. The mounting section has a circum-
ferentially closed cross-section when viewed along (i.e.
in) the extension axis, to delimit an attachment space for
receiving a support structure (e.g. a top end of a street
pole) to attach the luminaire body or the flat luminaire
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equipped with said luminaire body.

[0006] The luminaire body is thus easily made from
(i.e. also of) a metal sheet. The raw material of the blank
is thus in sheet form, which takes up minimal space when
compared to a directly finished three-dimensional casting
body.

[0007] The luminaire body being made from/of a metal
sheet simply by forming allows for an easy, flexible and
economic production of the luminaire body. As the lumi-
naire body is made from/of a metal sheet, smooth and
flat outer surfaces are provided for an easier surface en-
hancement. These flat surfaces allow for an easy wrap-
ping or branding by simply painting, printing or attaching
stickers or the like. Due to its three-dimensional layout,
even though being made from/of a metal sheet, the lu-
minaire body still has sufficient form stability. As the lu-
minaire body still has a flat layout, its exposure to external
influences/forces, can be minimized, thus reducing, e.g.,
influence of drag forces effected by wind. On the other
hand, the flat luminaire body provides a large area for
heat dissipation - this being even more increased by the
integral mounting section - while also providing a large
area for lumen output. 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 customer’s technical and aesthet-
ical needs. Hence, a form factor flexibility can be obtained
with minimal investment, i.e. at low costs. The luminaire
body can thus be easily made to order, which has key
advantages for economic production; not least because
no excess stock is needed. The metal sheet can be easily
configured to the specification of the desired product (i.e.
luminaire body), thus minimizing waste.

[0008] The production by forming compared to die
casting not only requires less material, but is also less
energy intensive. Moreover, the use of a metal sheet ver-
sus die casted parts enables greater torques without
bending or cracking. The luminaire body being made
from/of a metal sheet is also easier to store and transport,
thus having a reduced environmental impact than die
casted parts. In addition, a luminaire body made from/of
metal sheet can be better optimized regarding the
amount of material used when compared to die cast prod-
ucts, which in turn reduces the weight of the product and
this reduces the carbon impact of shipping. The use of
sheet metal over casting may also provide better corro-
sion resistance because of the possible use of other ma-
terials, e.g. a purer aluminium alloy. Also, metal sheet
components are usually less prone to porosity issues
compared to parts being made by casting.

[0009] Asthe mounting section (e.g. spigot)is integral-
ly made with the lighting section (e.g. main housing),
mounting stability can be enhanced, while the number of
parts and assembly steps can be reduced. The luminaire
body (or a luminaire equipped with said luminaire body)
can thus be easily attached to a support structure - like
apole or post, e.g. alamppost for a street light - by simply
inserting the support structure into the attachment space.
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The luminaire body can thus be easily mounted without
the need of providing a separate fixing area/device at the
luminaire body. Also, due to the integral layout with the
mounting section, the overall heat dissipation area of the
luminaire body can be enhanced, so that heat can be
more easily and more effectively be transferred. This pos-
itively affects the life span of the luminaire body itself due
to reduced material stresses, as well as of the luminaire
due to conservative operation of the electric or electronic
components.

[0010] The term "flat" as understood in the present ap-
plication means that the related element/device has two
of its dimensions (say length and width) being significant-
ly larger (say at least two-times or preferably even atleast
five-times or at least ten-times) than its third dimension
(say height). The related element/device (e.g. the lumi-
naire body or its lighting section) extending substantially
along an extension plane thus means that the two larger
dimensions generally define the extension plane.
[0011] The circumferentially closed cross-section can
have any shape, and preferably is circular, oval, angular,
square, rectangular, and the like.

[0012] The extension axis preferably extends straight,
but may also extend in any other way, e.g. along a curve
as being arched or the like.

[0013] The mounting section may be made from two
wing sections of the single metal sheet, which wing sec-
tions extend away from each other and are formed
around the extension axis into a tube shape having the
circumferentially closed cross-section. Hence, the metal
sheet can be easily provided, while the overall layout of
the blank and the resulting luminaire body can be facili-
tated. The mounting section can thus be easily made,
while having a high form stability.

[0014] Opposite end sections of the respective wing
sections, when being formed into the tube shape, may
overlap with each other when viewed in a radial direction
with respect to the extension axis to form an overlapping
region. This overlapping region may even increase the
form stability of the luminaire body, and particularly of
the mounting section. Also, this overlapping region allows
for creating a mounting section or its tube shape with
differing dimensions or diameters, dependent on how far
the end sections overlap. This allows for easily providing
luminaire bodies individually according to the customer’s
needs.

[0015] The end sections may be connected to each
other. They can, for instance, be connected at front face
regions thereof. Alternatively or additionally, they may
also be connected at the overlapping region. This results
in a high form stability of the mounting section, and thus
of the luminaire body as such. Moreover, a permanently
stable connection via the mounting section can be en-
hanced.

[0016] The end sections can be connected, e.g., tem-
porarily or permanently. A temporary connection can be
obtained, e.g., by frictional connection and/or form fit con-
nection, for instance by use of a clamping means or a
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screw connection. A permanent connection can be ob-
tained, e.g., by material bonding. In the latter case, the
end sections can be connected to each other by material
bonding, for instance by fusing or welding or soldering.
While temporary connections allow for more flexibility in
assembly and maintenance, permanent connections re-
sult in a more stable connection and thus overall lumi-
naire body.

[0017] The mounting section may comprise a fixing
section adapted to receive and/or support a fixing ele-
ment for fixing the luminaire body to the support structure
received in the attachment space. The fixing section may
be a support surface of the mounting section, e.g. on its
inside facing towards the attachment space. The fixing
section may also be a section for holding the fixing ele-
ment, e.g. a through hole or a screw hole for receiving a
screw or stud as the fixing element. The fixing element
may thus be arranged moveably towards and away from
the attachment space, preferably along a radial direction
with respect to the extension axis. The fixing element can
thus be positioned at any desired extension into the at-
tachment space, which allows for a secure and firm con-
nection with different sizes and shapes of the support
structure (partially) received inside the attachment
space. Hence, the luminaire body can be easily fixed to
the support structure by easily and effectively providing
a fixing element; e.g. by tightening screws.

[0018] The inner surface of the mounting section may
alternatively or additionally comprise a connection area
which at least partially delimits the attachment space,
and which connection area may be adapted to connect
to the support structure, e.g., by simple frictional connec-
tion when inserting the support structure into the attach-
ment space. The connection area may preferably be a
roughened surface area.

[0019] The mounting section may comprise a bulged
section formed into the metal sheet (material) to be
bulged away from the extension axis so as to define a
fixing space between the attachment space and the fixing
section for receiving at least part of the fixing element.
This allows for providing a larger fixing element, which
results in a more effective fixing ability. For instance, the
fixing element may comprise a screw or stud, which car-
ries a pressure plate facing the attachment space. The
pressure plate can thus be securely housed. By screwing
action of the screw or stud, the pressure plate can ap-
proach the attachment space to get in frictional and/or
form fit connection with a support structure (partially) re-
ceived inside the attachment space. This connection may
be reversible, e.g. by simple screwing action in a counter-
direction.

[0020] The fixing section and/or the bulged section on
the one hand and the overlapping region on the other
hand may be arranged opposite to each other with re-
spect to the attachment space. This results in an effec-
tively increased stability of the mounting section and thus
the overallluminaire body. Alternatively, the fixing section
and/or the bulged section may also be arranged at the
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overlapping region. For instance, the end sections may
comprise the or part of the fixing section and/or the bulged
section.

[0021] The extension axis may extend parallel to the
extension plane (i.e. o = 0°). Hence, the luminaire body
may have an overall compact layout. Alternatively, the
extension axis may also be inclined relative to the exten-
sion plane by a defined angle a. This allows for applying
any desired mounting angle to the luminaire body.
Hence, a high mounting flexibility of a luminaire equipped
with said luminaire body can be obtained. As the lumi-
naire body is simply made by forming a single metal
sheet, the respective mounting angle can be easily pro-
vided; preferably during a single forming step. The angle
may, for instance, be in a range of 0° < a < 110°, prefer-
ably 0° < a. < 90°, while the application is not limited to a
specific angle a. For instance, in case the luminaire body
shall be attached to a substantially horizontally extending
support structure (so-called (post) side entry), the angle
o may be in arange of 0° < o < 20°, preferably 0° < o <
15°, to both sides of the extension plane. For instance,
in case the luminaire body shall be attached to a sub-
stantially vertically extending support structure (so-called
(post) top entry), the angle oo may be in a range of 60° <
o < 110°, preferably 75° < o < 105°, most preferred 90°
to both sides of the extension plane but preferably below
the extension plane. It is thus possible that the angle o
can be factory set, e.g., based on customer’s needs and
request.

[0022] The lighting section may comprise a base sec-
tion substantially extending parallel to the extension
plane. Such a base section allows for a flat layout of the
luminaire body while providing sufficient space for receiv-
ing - e.g. providing or attaching - the lighting elements,
or other components.

[0023] The lighting section may further comprise at
least one or a plurality of side wall sections, each extend-
ing from the base section so that the base section and
the side wall section(s) together define the lamp space.
Hence, the lighting section has a simple and compact
but form stable layout. The respective layout can also be
easily obtained by the forming of the metal sheet.
[0024] The atleastone or plurality of side wall sections
each preferably extend from the base section obliquely
or perpendicularly to the extension plane and/or parallel
to the extension axis. Hence, the luminaire body can be
designed according to the technical and aesthetical
needs of the customer. For instance, the lighting section
may have two side wall sections extending from opposite
sides of the base section and/or the extension section.
The (at least) two side wall sections are thus laterally
flanking the base section. These two side wall sections
may extend parallel to each other and/or parallel to the
extension axis. This results in a very simple but form sta-
ble layout of the luminaire body. The side wall section(s),
particularly in connection with the base section, thus pref-
erably give the luminaire body an advantageous but sim-
ple three-dimensional layout resulting in a desired/high
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form stability.

[0025] In a preferred embodiment, the lighting section
may have a substantially U-shaped cross-section or even
a U-shaped layout. Hence, the luminaire body can be
easily manufactured upon simply forming the single met-
al sheet, while resulting in a simple and thus easily pro-
ducible layout, which still gives the luminaire body a high
form stability.

[0026] The luminaire body can be made of a metal
sheet material having a high thermal conductivity. Pref-
erably, the luminaire body is made of aluminium or an
aluminium alloy, like 1050 aluminium alloy. Hence, the
luminaire body can effectively function as a heat sink.
This even more as the luminaire body extends into the
mounting section, thus even further increasing the heat
transfer area. Hence, no additional heat sink elements
or structures are required when equipping a luminaire
with said luminaire body. Due to the flat layout, air can
easily stream along the outer surface of the luminaire
body, thus facilitating the heat dissipation especially dur-
ing operation of a so equipped luminaire. The use of alu-
minium is also favourable with respect to corrosion is-
sues.

[0027] Theluminaire body can be made from the single
metal sheet by bending and/or by deep-drawing of the
metal sheet. Hence, the metal sheet can be transferred
into many desired shapes by use of well-known, easy,
effective and flexible forming methods, thus further in-
creasing the flexibility of the luminaire body and satisfying
many aesthetical demands. The metal sheet (material)
may preferably be further processed by punching and/or
cutting (e.g. stamping or laser-cutting) the metal sheet.
Hence, the aesthetical flexibility can be even more in-
creased. Moreover, functional structures, like through-
holes for attaching components or guiding cabling and
the like, can be easily provided according to the custom-
ers needs.

[0028] According to another aspect, the presentinven-
tion is directed to a flat luminaire, like a flat outdoor lumi-
naire. The luminaire comprises a flat, three-dimensional
luminaire body according to the presentinvention as also
described herein above. The luminaire further comprises
lighting elements at least comprising a light source for
emitting light, wherein the lighting elements are at least
partially or completely received in the lamp space.
[0029] The advantages of the luminaire body are thus
transferred into a so equipped luminaire. The luminaire
according to the invention thus inter alia being easily pro-
ducible, lightweight but form stable, providing an integral
mounting ability, reducing the number of components,
having an effective heat transfer ability, and being easily
formable into various aesthetical and technically desired
shapes.

[0030] The light source may comprise an LED or pref-
erably is or comprises an LED-module. The LED-module
preferably comprises a PCB (printed circuit board) being
equipped with at least one or a plurality of LEDs or LED
chips. Hence, a low-cost, efficient and long-lasting light
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source can be provided.

[0031] 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 heat dissipation.

[0032] The lighting elements may further comprise a
lighting electronic being operably connected to the light
source for operating the light source. Hence, the lumi-
naire can be equipped with related electronics, so that
preferably a ready-to-operate luminaire can be obtained.
The lighting electronic may be at least partially or com-
pletely received in the lamp space, so that it can be easily
and securely stored while still having an overall compact
andflatlayout of the luminaire. Also the lighting electronic
may be provided to be in flat contact with the luminaire
body, preferably its base section, for an increased heat
dissipation to the luminaire body.

[0033] The luminaire may further comprise a luminaire
cover. The luminaire cover may preferably be attached
to the luminaire body or its lighting section to cover at
least part of the lamp space. Hence, a defined part of the
lamp space can be easily protected.

[0034] The luminaire cover may comprise a light trans-
mission section which delimits or even (e.g. sealingly)
encloses, preferably together with the lighting section, a
lighting space within the lamp space for receiving the
light source, so thatlight of the light source can be emitted
through the light transmission section (i.e. to an outside
of the luminaire for light emission of the luminaire). The
luminaire cover may thus be 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. Hence, light emis-
sion can be optimized. Moreover, the light sources can
be provided in an easy and secure manner. As the light
source can be securely provided within the lighting
space, it can be well protected against external influenc-
es, like wind or any impacts. The lighting space may fur-
ther be sealingly enclosed by the luminaire cover; pref-
erably together with the lighting section. When being
sealingly enclosed, the light source can further be pro-
tected against dust and water.

[0035] Alternatively or additionally, the luminaire cover
may comprise a receiving section which delimits or even
(e.g. sealingly) encloses, preferably together with the
lighting section, a receiving space within the lamp space
for receiving at least part of the lighting elements, like the
lighting electronic if present. Like for the lighting space
with respect to the light source, the same advantages
can be obtained for the lighting electronic with the corre-
sponding receiving space, so that the lighting elements
can thus be provided in an easy and secure and prefer-
ably also well protected manner.

[0036] If both are present, the light transmission sec-
tion and the receiving section can be separately or inte-
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grally formed. If being provided separately, higher flexi-
bility, e.g. for maintenance purposes, can be given. When
being integrally formed, manufacturing costs can be re-
duced and assembly facilitated.

[0037] If both are present, the lighting space and the
receiving space can be connected to form a connected
luminaire space. This may result in production as well as
assembly be facilitated. When being provided so as to
sealing enclose the housed parts (i.e. light source and/or
other lighting elements), a connected and sealed lumi-
naire space for receiving all lighting elements, e.g. both
the lighting electronic and the light source, can be easily
provided.

[0038] Theluminaire cover may comprise arim section
at least partially and preferably circumferentially sur-
rounding the light transmission section and/or the receiv-
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.

[0039] 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 the extension plane. The planes can thus be identical.
[0040] The luminaire cover may comprise at least one
cover section for selectively closing, preferably sealing
closing, at least part of the lamp space, preferably the
lighting space and/or the receiving space if present. The
luminaire cover, preferable the receiving section, may
comprise a storage cover section for selectively opening
and closing, preferably sealingly closing, the receiving
section, preferably the receiving space. Alternatively or
additionally, the luminaire cover, preferable the light
transmission section, may comprise a lighting cover sec-
tion for selectively opening and closing, preferably seal-
ingly closing, the light transmission section, preferable
the lighting space. These cover sections, if both are
present, are preferably provided as separate parts. It
may, however, also be possible that the light transmis-
sion section and the receiving section share a common
and integral cover section. In any case, the respective
section (i.e. light transmission section and receiving sec-
tion) can be easily accessed, e.g. for maintenance rea-
sons. Also, components can be easily replaced. If de-
sired, also the light emission can be adjusted if the re-
placeable lighting cover section comes along with optical
features, like (e.g. integrally formed) lenses, (e.g. inte-
grated) optical materials (e.g. light defusing materials or
light conversion materials) or (e.g. applied) optical struc-
tures and the like.

[0041] The luminaire cover, at least the light transmis-
sion section or the lighting cover section, can be made
of a translucent material, preferably plastic, glass or any
other optical material. If desired, any parts of the lumi-
naire cover which should not allow light passing through
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can, for instance, be opaque, e.g. by being provided with
an opaque (e.g. black) coating or the like.

[0042] 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 light-weight 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.
[0043] The luminaire may comprise at least one or a
plurality of sealing elements for sealingly enclosing at
least part of the lamp space, preferably at least the light-
ing space and/or the receiving space if present. The seal-
ing elements may be provided, for instance, between the
luminaire cover on the one hand and the luminaire body
on the other hand. More specifically, sealing elements
may be provided, for instance, between the luminaire
cover on the one hand and the lighting section (e.g. its
base section and/or its side wall section(s)) on the other
hand. The sealing elements may also be provided, for
instance, between, the luminaire cover on the one hand
and the mounting section on the other hand. Also, the
sealing elements may be provided between at the cover
section (e.g. the first and/or second cover section) to seal
against the luminaire cover itself and/or the luminaire
body. For example, the luminaire cover, preferably the
rim section, on the one side and the luminaire body, pref-
erably the lighting section or its base section, on the other
side can sandwich a sealing element. Therefore, the lu-
minaire cover and/or the luminaire body may comprise
a (circumferential) groove for receiving the sealing ele-
ment. The sealing element can, for instance, be a cord
seal or the like. By providing a sealing element accord-
ingly, preferably sealing between the luminaire body and
the luminaire cover can be easily provided. Thus, atleast
part of the lamp space, like a corresponding lighting
space and/or receiving space, preferably in the form of
a connected luminaire space, if present, can be easily
sealed.

[0044] Accordingto another aspect, the presentinven-
tionis directed to a method of manufacturing a flat, three-
dimensional luminaire body according to the invention,
as also described herein above. The method comprises
providing a single metal sheet, and forming the single
metal sheet to obtain the lighting section and the mount-
ing section. The forming can preferably be bending
and/or deep-drawing. By forming the single metal sheet,
preferably the bulged section may also be obtained. The
method may preferably further comprise connecting the
end sections to each other, preferably at the overlapping
region and/or preferably by material bonding, to further
increase stability and durability.

[0045] By using a single metal sheet for producing the
luminaire body, the latter can be produced easily and
cost-efficiently. As the so produced luminaire body also
comprises the mounting section, the overall manufactur-
ing method can be facilitated when compared to known
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methods which require a separate and often distinguish-
ing manufacturing for the fixing components. Due to the
three-dimensional but still flat layout, the luminaire body
is made with compact dimensions while still having a high
form stability. This allows for a permanently stable fixing
of the luminaire through the mounting section, and a per-
manently stable carrying of the luminaire components,
like lighting elements and luminaire cover. Hence, the
stable but compact layout allows for a so equipped lumi-
naire to be easily used as an outdoor luminaire with in-
creased flow properties.

[0046] In a preferred embodiment, luminaire bodies
with different lengths may be produced with the same
(forming) tool. This can be achieved, e.g., by providing
the differentluminaire bodies with identical mounting sec-
tions, but different lengths of the lighting section extend-
ing from the mounting section. Particularly in a case in
which the side wall sections extend parallel to the exten-
sion axis, the tool can be easily provided to simply have
lateral bending sections adapted to receive single metal
sheets with different lengths at the to-be-formed mount-
ing section.

[0047] 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 a perspective bottom view of a flat lu-
minaire according to a first embodiment of the
present invention,

shows another perspective bottom view of the
flat luminaire according to Fig. 1,

shows a perspective top view of the flat lumi-
naire according to Fig. 1,

shows a side view of the flat luminaire accord-
ing to Fig. 1,

shows a bottom view of the flat luminaire ac-
cording to Fig. 1,

shows a front view of the flat luminaire accord-
ing to Fig. 1,

shows the perspective bottom view of the flat
luminaire according to Fig. 1 in partial explod-
ed configuration (i.e. with removed first and
second cover),

shows a perspective bottom exploded view of
the flat luminaire according to Fig. 1,

shows a perspective bottom view of a flat lu-
minaire body according to an embodiment of
the present invention of the flat luminaire ac-
cording to Fig. 1,

shows a perspective top view of the flat lumi-
naire body according to Fig. 9,

shows a detail of the flat luminaire body ac-
cording to Fig. 10 in a perspective top view,
shows a comparison of the flat luminaire body
according to Fig. 9 (bottom) and a flat lumi-
naire body according to a second embodiment
ofthe presentinvention with elongated lighting
section, both in bottom view,

Fig. 2
Fig. 3
Fig. 4
Fig. 5
Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10
Fig. 11

Fig. 12
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Fig. 13  shows a perspective bottom view of a flat lu-
minaire according to a third embodiment of the
present invention,

shows a side view of the flat luminaire accord-
ing to Fig. 13,

shows a bottom view of the flat luminaire ac-
cording to Fig. 13,

shows a front view of the flat luminaire accord-
ing to Fig. 13,

shows a perspective side view of a pivot ac-
cessory (in erected configuration) as part of a
support structure for mounting the flat lumi-
naire body, e.g., to a lamppost,

shows a perspective side view of the pivot ac-
cessory of Fig. 17 (in angled configuration),
shows a perspective bottom view of the flat
luminaire according to Fig. 1 being mounted
to a horizontal end of a lamppost by use of the
pivot accessory according to Fig. 17,

shows a perspective bottom view of the flat
luminaire according to Fig. 1 being mounted
to a vertical end of a lamppost by use of the
pivot accessory according to Fig. 18,

shows a side view of the luminaire arrange-
ment of Fig. 19 at different ilt angles upon use
of the pivot accessory, and

shows a side view of the luminaire arrange-
ment of Fig. 20 at different tilt angles upon use
of the pivot accessory.

Fig. 14
Fig. 15
Fig. 16

Fig. 17

Fig. 18

Fig. 19

Fig. 20

Fig. 21

Fig. 22

[0048] Figures 1to 8, 13 to 16 and 19 to 22 show dif-
ferent embodiments of a flat luminaire 1 and particularly
a flat outdoor luminaire 1 according to the presentinven-
tion. The flat luminaire 1 is particularly made for outdoor
use. It can, for instance, be used as a streetlight. There-
fore, the flat luminaire 1 may be attached to a support
structure S, like a lamppost 110 (see, e.g., Fig. 19 to 22),
as will be described in more detail herein below.

[0049] The flat luminaire 1 comprises a flat, three-di-
mensional luminaire body 2 as also shown in Figures 1
to 8, 13 to 16 and 19 to 22 and as further depicted indi-
vidually in Figures 9 to 12. The luminaire body 2 for a flat
luminaire 1, like an outdoor luminaire 1, forms an individ-
ual part of the present invention, and will be discussed
as such in more detail herein below.

[0050] The luminaire body 2 is made from (and thus
of) a single metal sheet 2’ by forming, as exemplarily
shown in Figures 8 to 12. The luminaire body 2 is pref-
erably made of a material having a high thermal conduc-
tivity. Preferably, the luminaire body 2 is made of alumin-
ium or an aluminium alloy, like 1050 aluminium alloy.
Such materials have a high thermal conductivity, high
corrosion resistance, and a high workability, while being
comparably lightweight.

[0051] As can be seen with reference to Figures 8 to
12, the luminaire body 2 can be made from the single
metal sheet 2’ by bending and/or by deep-drawing of the
metal sheet 2’; here to produce its general three-dimen-
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sional layout as being clearly derivable from Figures 9
and 10. The luminaire body 2 or its single metal sheet 2’
(material) can be further processed or machined, e.g.,
by punching and/or cutting the metal sheet 2’ (material).
Cutting can be obtained, e.g., by stamping and/or laser-
cutting. By the said further processing /machining, con-
tours and/or through-holes can be produced in the lumi-
naire body 2 or its metal sheet 2’ (material). The through
holes may be used for different purposes, e.g., for inser-
tion of screws for fixture reasons or insertion of other
elements, like sensors, or leading-through external ca-
bles or the like for electrical (connection) purposes, and
many more.

[0052] The luminaire body 2 being made from or of a
metal sheet 2’ results in smooth and flat outer surfaces
of the luminaire body 2, which in turn allows for an easier
surface enhancement. These flat surfaces allow for an
easy wrapping or branding by simply painting, printing or
attaching stickers and the like.

[0053] Moreover, as can be clearly seen in Figures 8,
9 and 12, additional fixing features 20 can be provided
at the luminaire body 2 to allow for attachment of lumi-
naire features, e.g., within the luminaire body 2. The fixing
features 20 can, for instance, be bolts or stud bolts at-
tached to the luminaire body 2, e.g., by stud welding or
the like.

[0054] The luminaire body 2 comprises a lighting sec-
tion 3 which defines a flat three-dimensional lamp space
LS for receiving lighting elements 5 at least comprising
a light source 6 for emitting light, as is exemplarily shown
in Figure 9. The lighting section 3 extends substantially
flat along an extension plane P, as is derivable from Fig-
ure 12 and also exemplarily shown in Figures 4, 6, 14
and 16.

[0055] As is exemplarily shown in all Figures and in
detail in Figure 11, the luminaire body 2 made from a
single metal sheet 2’ by forming further comprises, thus
as an integral part to the lighting section 3, a mounting
section 4, The mounting section 4 extends integrally from
the lighting section 3 along an extension axis X. The
mounting section 4 has a circumferentially closed cross-
section C when viewed along the extension axis X (see,
e.g., Figures 2, 3, 10, 11, 13 and 15), to delimit an at-
tachment space AS for receiving a support structure S
to attach the luminaire body 2 or the luminaire 1 equipped
therewith (see, e.g., Figures 19 to 22).

[0056] As is exemplarily shown in Figures 1 to 5 and
7 to 12, the extension axis X may preferably extend par-
allel to the extension plane P. In an alternative embodi-
ment, as exemplarily shown in Figures 13 to 16, the ex-
tension axis X may also be inclined relative to the exten-
sion plane P by a defined angle o, wherein the angle
preferably is in a range of 0° < a < 110° or 0° < o < 90°
to both sides of the extension plane P, as desired. With
the luminaire body 2 in an operational position - e.g. with
the lamp space LS facing downwards - the extension axis
X and thus the mounting section 4 may extend from the
lighting section 3 (obliquely) downwards (or upwards).
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This allows obtaining any desired mounting angle. For
instance, in case the luminaire body 2 shall be attached
to a substantially horizontally extending support structure
S (so-called (post) side entry), the angle o may be in a
range of 0° < a < 20°, preferably 0° < a < 15°, to both
sides of the extension plane P, as desired. For instance,
in case the luminaire body 2 shall be attached to a sub-
stantially vertically extending support structure (so-called
(post) top entry), the angle oo may be in a range of 60° <
a < 110°, preferably 75° < o < 105°, most preferred 90°,
to both sides of the extension plane P, as desired, but
preferably below the extension plane P. In the embodi-
ment shown in Figures 13 to 16, the extension axis X is
here exemplarily inclined relative to the extension plane
P by a defined angle o of 90° angled downwards with
respect to the extension plane P.

[0057] A pivot accessory 100 to connect the luminaire
1 or luminaire body 2 to a lamppost 110 may be used.
The lamppost 110 and the pivot accessory 100 together
form the supporting structure S. As exemplarily shown
in Figures 17 and 18, the pivot accessory may have two
opposite assembly sections 101, 102. The firstassembly
section 101 is configured to be received (and preferably
fixed) in the attachment space AS. The second assembly
section 102 is configured to be attached (received in or
put over or otherwise attached), e.g., to a top end section
of a lamppost 110 or the like. The pivot accessory 100
allows for attachment of the luminaire 1 or luminaire body
2 to any kind of support structure S.

[0058] In a preferred embodiment, as exemplarily
shown in Figures 17 to 22, the two assembly sections
101, 102 can be connected by a pivot section 103 ther-
ebetween, to allow the assembly sections 101, 102 be
pivotally adjusted with respect to each other. Hence, a
mounting angle B between the mounting section 4 or the
extension axis X on the one hand and at least part of the
support structure S (here the top end of the lamppost
110) on the other hand can be adjusted, as desired. In
Figures 17, 19 and 21, the mounting angle j is exempla-
rily set at around 180°. In Figures 18, 20 and 22, the
mounting angle B is exemplarily set at around 90°. Any
other desired mounting angle B is possible, as desired.
[0059] As is further exemplarily illustrated in Figures
21 and 22, the pivot section 103 may allow for adjusting
the mounting angle B such that the orientation of the lu-
minaire 1 or luminaire body 2 can be adjusted with re-
spect to the area to be illuminated, to allow for an opti-
mized illumination. This adjustment ability may prefera-
bly applied once the pivot accessory 100 is fixed. In a
preferred embodiment, the adjust ability can be step-
less/continuous or gradual. For instance, the angle § may
be gradually adjusted in 5° steps to both sides of the
extension plane P; e.g. up to 15° or 20° to both sides of
the extension plane P, as exemplarily illustrated in Fig-
ures 21 and 22. The adjustment can be factory set based
on customer’s request or can be done by the customer
itself.

[0060] The extension axis X preferably extends
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straight, but may also extend differently, e.g., in a curved
or arcuate manner.

[0061] The lighting section 3 may comprise, as exem-
plarily shown in Figures 8 to 12, a base section 31 here
preferably substantially extending parallel to the exten-
sion plane P (i.e. having a flat or plane or laminar layout).
The lighting section 3 may further comprise at least one
side wall section (in the shown embodiments there are
shown four side wall sections) 32, 33 extending from the
base section 31 so that the base section 31 and the side
wall section(s) 32, 33 together define the lamp space LS.
The at least one (or here the four) side wall sections 32,
33 preferably each extend from the base section 31 ob-
liquely or, as derivable from all Figures, perpendicularly
to the extension plane P. Alternatively or additionally, the
at least one (or here two of the four) side wall sections
32, 33 preferably each extend from the base section 31
parallel to the extension axis X, as exemplarily derivable
from Figure 12. As can be seen in Figures 8 and 9, the
here shown two lateral of the four side wall sections 32
are preferably laterally flanking the base section 31. The
lighting section 3 may have a substantially U-shaped
cross section or even be U-shaped at all. The other two
of the four side wall sections 33 here integrally connect
the two lateral side wall sections 32 with the mounting
section 4 so as to delimit a rear section of the lamp space
LS.

[0062] The mountingsection4 can made fromtwo wing
sections 4’ of the single metal sheet 2' extending away
from each other and being formed around the extension
axis X into a tube shape having the circumferentially
closed cross-section C, as is exemplarily shown in Fig-
ures 110 5,7 to 16, 19 and 20. Opposite end sections
40’ of the respective wing sections 4’, when being formed
into the tube shape, may preferably overlap with each
other when viewed in a radial direction with respect to
the extension axis X to form an overlapping region 40,
as is exemplarily shown in Figures 2, 11 and 15.

[0063] The end sections 40’ may be connected to each
other, preferably at the overlapping region 40. They can
be temporarily connected to each other, e.g. by frictional
connection and/or form fit connection, like with a screw
penetrating the two end sections 40’ at the overlapping
region 40 to connect and fix them. The end sections 40’
may also be permanently connected to each other, e.g.
by material bonding or riveting and the like. For material
bonding, the end sections 40’ may be connected to each
other by fusing, welding and/or soldering.

[0064] As is exemplarily shown in Figures 3, 4, 10, 11,
14 and 15, the mounting section 4 may comprise a fixing
section 41 adapted to receive and/or support a fixing el-
ement 8 for fixing the luminaire body 2 to the support
structure received in the attachment space AS. There-
fore, the mounting section 4 may comprises a bulged
section 42 as exemplarily shown in detail in Figure 11.
The bulged section 42 is formed into the metal sheet 2’
to be bulged away from the extension axis X so as to
define a fixing space FS between the attachment space
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AS and the fixing section 41 for receiving at least part of
the fixing element 8. Hence, the bulged section 42 is also
an integral part of the luminaire body 2, and easily ob-
tained by correspondingly forming the metal sheet2’ (ma-
terial). The bulged section 42 and the overlapping region
40 may preferably be arranged opposite to each other
with respect to the attachment space AS, as is exempla-
rily shown in Figure 11.

[0065] As mentioned herein above, the flat luminaire
1 according to the present invention comprises the dis-
cussed luminaire body 2, as is exemplarily shown in Fig-
ures 1 to 8.

[0066] Moreover, the flatluminaire 1 further comprises
the lighting elements 5, which at least comprise the light
source 6 for emitting light, as exemplarily shown in Fig-
ures 1, 7, 8, 13, 19 and 20. The lighting elements 5 are
at least partially or, as exemplarily shown in Figures 1,
7,13, 19 and 20, completely received in the lamp space
LS.

[0067] The light source 6 may comprise an LED (light-
emitting diode) 61 or an LED-module 60 usually being
made up of a PCB (printed circuit board) 62 carrying one
or a plurality of LEDs 61, as exemplarily illustrated in
Figures 1, 7, 8 and 13.

[0068] As can be exemplarily derived from Figure 8 in
combination with Figures 1 and 7 and also Figure 13, the
light source 6 preferably is in flat contact with the lumi-
naire body 2 or its lighting section 3 or its base section
31, to allow for an efficient heat dissipation.

[0069] Asis exemplarily shown in Figures 7 and 8, the
lighting elements 5 may further comprise a lighting elec-
tronic 7, which is operably connected to the light source
6 for operating the light source 6. Therefore, the light
source 6 and the lighting electronic 7 can, for instance,
be connected by wiring to allow for operation of the light
source 6 by the lighting electronic 7. The lighting elec-
tronic 7 may comprise a driver 70 or any other means for
driving the luminaire 1. The lighting electronic 7 prefera-
bly is at least partially or, as exemplarily shown for the
driver 70 in Figure 7, completely received in the lamp
space LS.

[0070] The lighting electronic 7 may also comprise any
other electronic means, like sensors (not shown). These
electronic means may be attached, e.g., on top of the
luminaire body 2, i.e. on an outer surface thereof, partic-
ularly of the base section 31. The sensor can be any type
of sensor, like a light sensor or a motion sensor or any
other kind of sensor. The sensor is preferably operably
connected to the lighting electronic 7 for operating the
luminaire 1. Therefore, the sensor can be attached to the
luminaire body 2 and connected to the lighting electronic
7 via a through-hole (not shown) in the luminaire body 2,
e.g.inthe base section 31. The sensor is preferably seal-
ingly connected to the through-hole to provide a sealed
connection of the cooperating elements.

[0071] Moreover, the luminaire 1 and preferably the
lighting electronic 7 can be further provided with wireless
technology like NFC (near field communication) technol-
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ogy preferably operably coupled to the lighting electronic
7 to thus allow for an easy wireless communication with
the luminaire 1, e.g. for configuration of the lighting elec-
tronic 7. For instance, NFC drivers enable an installer to
program the luminaire 1 - e.g. by an external NFC device
or smartphone - without the need to open the luminaire 1.
[0072] The lighting electronic 7 can be supplied with
power by a battery and/or external power supply.
[0073] The luminaire 1 may preferably further com-
prise a luminaire cover 9 as exemplarily shown in Figures
1,2,510 8,13 to 16, 19 and 20. The luminaire cover 9
may be attached to the luminaire body 2 or its lighting
section 3 (here the base section 31) to cover or enclose
at least part of the lamp space LS.

[0074] The luminaire cover 5 may have a light trans-
mission section 90 which delimits or (sealingly) encloses,
preferably together with the lighting section 3, a lighting
space 92 within the lamp space LS for receiving the light
source 6, as exemplarily shown in Figures 1 and 13, so
that light of the light source 6 can be emitted - i.e. pass
- through the light transmission section 90. By the use of
LEDs as light source 6, a very flat layout of the flat lumi-
naire 1 can be obtained.

[0075] Alternatively or additionally, the luminaire cover
5 may have a receiving section 91 which delimits or (seal-
ingly) encloses, preferably together with the lighting sec-
tion 3, a receiving space 93 within the lamp space LS for
receiving at least part of the lighting elements 5, like the
lighting electronic 7 as exemplarily derivable from Fig-
ures 1 and 13 in combination with Figure 7.

[0076] The luminaire cover 9 may comprise at least
one (removable) cover section (here a cover element)
12, 13 for selectively opening and closing, preferably
sealing closing, at least part of the lamp space LS. The
cover section 12, 13 may thus be designed to selectively
close the whole lamp space LS, only part of it, the lighting
space 92, the receiving space 93 and/or both the lighting
space 92 and the receiving space 93.

[0077] In a preferred embodiment, the luminaire cover
9 may comprise a plurality (i.e. two or more) cover sec-
tions. As exemplarily shown in Figures 1 to 8 and 13 to
16, the luminaire cover 9 may, forinstance, comprise two
cover sections, namely a lighting cover section 12 for
selectively opening and closing, preferably sealing clos-
ing, the lighting space 92, and a storage cover section
13 for selectively opening and closing, preferably sealing
closing, the receiving space 93. According to the cus-
tomer’s needs, the luminaire cover 9 may also comprise
only one of the lighting cover section 12 and the storage
cover section 13.

[0078] "Emit through" is to be understood, in the con-
text of the present invention, such that the light transmis-
sion section 90 comprises an opening 94 through which
the light of the light source 6 may exit the luminaire 1 for
light emission. This opening 94 can, for instance, be
closed by the lighting cover section 12 through which the
light of the light source 6 can emit. The luminaire cover
9 or at least its light transmission section 90 or its lighting
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cover section 12, can be made of a translucent material,
preferably plastic, glass or another optical material. The
luminaire cover 9 can at least partially be made by injec-
tion moulding, if made of a corresponding material. The
light transmission section 90, preferably the lighting cover
section 12, may comprise optical features 11, like (e.g.
integrally formed) lenses, (e.g. integrated) optical mate-
rials (e.g. light defusing materials or light conversion ma-
terials) or (e.g. applied) optical structures and the like to
allow for a desired light emission. The optical features
11 may also, as exemplarily shown in Fig. 8, be sepa-
rately provided and, e.g., arranged on the light source 6
(here on the PCB 62 of the LED-module 60) to be posi-
tioned between the light source 6 and the lighting cover
section 12; i.e. in the light path of the light.

[0079] Toallow forexternal powersupply, the receiving
section 91 may comprise a cable guiding section or ele-
ment 97 through which wiring for external power supply
or even data transfer can be led through. The cable guid-
ing section or element 97 can comprise a sealing element
for sealingly receiving the cable to provide a sealing of
the receiving space 93 to the outside even in case wiring
is provided from the outside. As exemplarily shown in
Figure 7 and also derivable from Figure 8, the cable guid-
ing section or element 97 here extends through the lu-
minaire cover 9 and towards the mounting section 4,
more precisely towards and/or into the attachment space
AS. Hence, any cabling which is led through, e.g., a pole
or lamppost 110 or the like and/or the pivot accessory, if
present, as (part of) the support structure S being re-
ceived in the attachment structure AS can directly and
effectively be guided through the (sealed) guiding section
or element 97 into the lamp space LS or -here - the re-
ceiving space 93 to feed the lighting elements 5 and/or
provide data for operating the luminaire 1.

[0080] The light transmission section 90 and the re-
ceiving section 91 can be separately provided or formed.
Alternatively, the light transmission section 90 and the
receiving section 91 can be at least partially integrally
provided or formed as, for instance, shown in Figures 1
to 8 and 13 to 16. In either case, the lighting space 92
and the receiving space 93 can be connected. If so, the
lighting space 92 and the receiving space 93 may thus
form a connected luminaire space 10 in which preferably
the whole lighting elements 5 (i.e. the light source 6 and,
if present, also the lighting electronic 7 and electric parts)
of the luminaire 1 can be housed.

[0081] The luminaire cover 9 may comprise a rim sec-
tion 95 atleast partially surrounding the lighttransmission
section 90 and/or the receiving section 91. In the shown
embodiments, the rim section 95 completely (i.e. circum-
ferentially) surrounds the light transmission section 90
and the receiving section 91, as exemplarily derivable
from Figure 8. The rim section 95 may extend within a
plane. In case the base section 31 also substantially ex-
tends parallel to extension plane P, a flat contactbetween
the luminaire cover 9 via the rim section 95 and the lu-
minaire body 2 via the base section 31 can be obtained
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to thus allow for a tight and secure fit between these two
elements. The fixing elements 20 can be used to coop-
erate with corresponding fixing elements 99 of the lumi-
naire cover 9 for secure attachment of the luminaire cover
9 to the luminaire body 2 (e.g., see Figures 1, 5 and 8 as
well as Figures 13 and 15).

[0082] Theluminaire cover9, preferably the rim section
95, on the one side and the luminaire body 2, preferably
its lighting section 3 or its base section 31, on the other
side may sandwich a sealing element (not shown).
Therefore, a sealing receiving section (not shown), like
acircumferential groove, can be provided at the luminaire
cover 9 and/or the luminaire body 2. By means of the
sealing element, the lighting space 92 and/or the receiv-
ing space 93 can be sealingly enclosed as described
herein above.

[0083] If the luminaire cover 9 comprises the storage
cover section 13 for sealingly closing the receiving sec-
tion 91 or the receiving space 93, a sealing element (not
shown) may be provided to allow for the receiving section
91 be sealingly enclosed. The sealing element may be
provided to be sandwiched between the storage cover
section 13 and the corresponding part of the receiving
section 91 cooperating with each other for closing the
receiving space 93. Therefore, a corresponding (circum-
ferential) groove (not shown) may be provided to receive
the sealing element in a manner similar to the sealing
element as described herein above.

[0084] If the luminaire cover 9 comprises the lighting
cover section 12 for sealingly closing the light transmis-
sion section 90 or the lighting space 92, a sealing element
(not shown) may be provided to allow for the light trans-
mission section 90 be sealingly enclosed. The sealing
element may be provided to be sandwiched between the
lighting cover section 12 and the corresponding part of
the light transmission section 90 cooperating with each
other for closing the lighting space 92. Therefore, a cor-
responding (circumferential) groove (not shown) may be
provided to receive the sealing elementin a manner sim-
ilar to the sealing elements as described herein above.
[0085] In case the light transmission section 90 and
the receiving section 91 are (at least partially) integral,
they may share the same sealing element towards the
luminaire body 2. In case the luminaire cover 9 is integral
for covering different spaces, like the lighting space 92
and receiving space 93 or the whole lamp space LS, one
sealing element may be used to seal all the respective
spaces.

[0086] As already described herein above, the lighting
cover section 12 is preferably made of a light translucent
material, while the other parts of the luminaire cover 9
can be made of any type of material and are preferably
opaque. Therefore, the luminaire cover 9 can, for in-
stance, be coated with an opaque material.

[0087] In the following, a method of manufacturing a
flat, three-dimensional luminaire body 2 is described.
[0088] Inafirststep, asingle metal sheet?2'’is provided.
The metal sheet 2’ is preferably made of a heat conduc-
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tive material, like aluminium or an aluminium alloy.
[0089] In a second step, the single metal sheet 2’ is
formed to obtain the lighting section 3 and the mounting
section 4, i.e. to obtain the flat, three-dimensional lumi-
naire body 2 according to the invention. The step of form-
ing may optionally also obtain the bulged section. The
step of forming can be performed, e.g., by bending and/or
deep-drawing of the single metal sheet 2'.

[0090] The step of forming can be preceded and/or fol-
lowed by an optional step of further processing and/or
machining the metal sheet 2’ (material). This may com-
prise, for instance, punching and/or cutting, like laser-
cutting, of the metal sheet 2’ (material).

[0091] In an optional step, the end sections 40’ may
be connected to each other. They may preferably be con-
nected at the overlapping region 40. The end sections
40’ may be connected by material bonding or other
means.

[0092] As can be derived from Figure 12, the luminaire
body 2 design may be made such that different luminaire
bodies 2 - here having different lengths - can be manu-
factured with the same (forming) tool. Here, the mounting
section 4 is identical for both depicted luminaire body 2
models, while the lighting section 3 simply has different
lengths. As exemplarily shown, as the layout of the light-
ing section 3 is comparably simple by preferably having
straight and parallel side wall sections 32 towards its end
opposite to the mounting section 4, the area of the base
section 31 related to the light transmission section 90
can simply be provided at the required lengths in the met-
al sheet 2'. The tool can then have a length, which at
least corresponds to the largest (i.e. longest) luminaire
body 2. This allows for forming luminaire bodies 2, which
even have a shorter length. Dependent on the lengths of
the metal sheets 2’, the tool then automatically forms the
luminaire body 2 at the desired length according to cus-
tomer’s demands. Hence, different luminaire bodies 2,
e.g. for luminaires 1 with an LED-module 60 having 36
(thirty-six) LEDs 61 (see Figure 12; bottom) or having 72
(seventy-two) LEDs 61 (see Figure 12; top), can be easily
obtained with the same tool. This facilitates manufactur-
ing of different types (e.g. lengths) of luminaire bodies 2
without the need of different forming tools, thus severely
reducing production costs, while still allowing to offer
many different luminaire 1 models.

[0093] The so produced luminaire body 2 can then be
equipped with the luminaire components, like the lighting
elements 5 and the luminaire cover 9, to assemble the
flat luminaire 1.

[0094] The luminaire 1 can then be attached to a sup-
port structure S, like a lamppost 110, by inserting, e.g.,
a top end of the lamppost 110 or an intermediate pivot
accessory 100 into the attachment space AS, and then
preferably fixing the luminaire 1 to the support structure
S by using the fixing means 8. In case of using the pivot
accessory 100, the mounting angle p may additionally
be adjusted, as desired.

[0095] The present invention is not limited by the em-
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bodiments as described herein above as long as being
covered by the appended claims.

Claims

1. Aflat, three-dimensional luminaire body (2) for a flat
luminaire (1), like an outdoor luminaire, the luminaire
body (2) being made from a single metal sheet (2’)
by forming and comprises:

« a lighting section (3) which defines a flat three-
dimensional lamp space (LS) for receiving light-
ing elements (5) at least comprising a light
source (6) for emitting light, the lighting section
(3) extending substantially along an extension
plane (P), and

» amounting section (4) which extends integrally
from the lighting section (3) along an extension
axis (X), wherein the mounting section (4) has
a circumferentially closed cross-section (C)
when viewed along the extension axis (X), to
delimit an attachment space (AS) for receiving
a support structure to attach the luminaire body

).

2. Theluminaire body (2) according to claim 1, wherein
the mounting section (4) is made from two wing sec-
tions (4’) of the single metal sheet (2') extending
away from each other and being formed around the
extension axis (X) into a tube shape having the cir-
cumferentially closed cross-section (C),
wherein preferably opposite end sections (40’) of the
respective wing sections (4’), when being formed into
the tube shape, overlap with each other when viewed
in a radial direction with respect to the extension axis
(X) to form an overlapping region (40).

3. Theluminaire body (2) according to claim 2, wherein
the end sections (40’) are connected to each other,
preferably at the overlapping region (40),
wherein preferably the end sections (40’) are con-
nected to each other by material bonding.

4. The luminaire body (2) according to any one of the
preceding claims, wherein the mounting section (4)
comprises a fixing section (41) adapted to receive
and/or support a fixing element (8) for fixing the lu-
minaire body (2) to the support structure received in
the attachment space (AS).

5. Theluminaire body (2) according to claim 4, wherein
the mounting section (4) comprises a bulged section
(42) formed into the metal sheet (2’) to be bulged
away from the extension axis (X) so as to define a
fixing space (FS) between the attachment space
(AS) and the fixing section (41) for receiving at least
part of the fixing element (8), wherein preferably the
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bulged section (42) and the overlapping region (40)
are arranged opposite to each other with respect to
the attachment space (AS).

The luminaire body (2) according to any one of the
preceding claims,

wherein the extension axis (X) extends parallel
to the extension plane (P), or

wherein the extension axis (X) is inclined relative
to the extension plane (P) by a defined angle a,
wherein the angle preferably is in a range of 0°
<a<110°0r0° < a <90.

The luminaire body (2) according to any one of the
preceding claims, wherein the lighting section (3)
comprises

*abase section (31) substantially extending par-
allel to the extension plane (P), and

« atleast one side wall section (32, 33) extending
from the base section (31) so that the base sec-
tion (31) and the side wall section (32, 33) to-
gether define the lamp space (LS),

wherein the at least one side wall section (32,
33) preferably extends from the base section
(31) obliquely or perpendicularly to the exten-
sion plane (P) and/or parallel to the extension
axis (X), and/or

wherein the lighting section (3) has a substan-
tially U-shaped cross-section.

8. The luminaire body (2) according to any one of the

preceding claims,

wherein the luminaire body (2) is made of alu-
minium or an aluminium alloy, preferably 1050
aluminium alloy, and/or

wherein the luminaire body (2) is made from the
single metal sheet (2’) by bending and/or by
deep-drawing, and preferably further processed
by punching and/or cutting the metal sheet (2’).

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

prising:

the luminaire body (2) according to any one of
the preceding claims, and

lighting elements (5) at least comprising a light
source (6) for emitting light, wherein the lighting
elements (5) are at least partially or completely
received in the lamp space (LS).

10. The flat luminaire (1) according claim 9,

wherein the light source (6) comprises an LED
(61) or an LED-module (60), and/or
wherein the light source (6) is in flat contact with
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the luminaire body (2), preferably in flat contact
with the base section (31) if present.

The flat luminaire (1) according to claim 9 or 10,
wherein the lighting elements (5) further comprise a
lighting electronic (7) being operably connected to
the light source (6) for operating the light source (6),
wherein preferably the lighting electronic (7) is at
least partially or completely received in the lamp
space (LS).

The flat luminaire (1) according to any one of claims
9to 11, further comprising a luminaire cover (9) being
attached to the luminaire body (2) or its lighting sec-
tion (3) to cover at least part of the lamp space (LS),
wherein the luminaire cover (9) comprises:

+ a light transmission section (90) delimiting,
preferably together with the lighting section (3),
a lighting space (92) within the lamp space (LS)
for receiving the light source (6) so that light of
the light source (6) can be emitted through the
light transmission section (90), and/or

* a receiving section (91) delimiting, preferably
together with the lighting section (3), a receiving
space (93) within the lamp space (LS) for receiv-
ing atleast part of the lighting elements (5), pref-
erably the lighting electronic (7) if present.

The flat luminaire (1) according to any one of claims
9 to 12, wherein the luminaire cover (9) comprises
atleastone cover section (12, 13) for selectively clos-
ing, preferably sealing closing, at least part of the
lamp space (LS), preferably the lighting space (92)
and/or the receiving space (93) if present, respec-
tively,

wherein preferably the luminaire cover (9) compris-
es:

« alighting cover section (12) for selectively clos-
ing, preferably sealing closing, the lighting
space (92), and/or

« astorage cover section (13) for selectively clos-
ing, preferably sealing closing, the receiving
space (93).

14. Method of manufacturing a flat, three-dimensional

15.

luminaire body (2) according to any one of claims 1
to 8, comprising:

a) providing a single metal sheet (2’), and

b) forming, preferably bending and/or deep-
drawing, the single metal sheet (2’) to obtain the
lighting section (3) and the mounting section (4),
and optionally also to obtain, if present, the
bulged section (42).

The Method according to claim 14, further compris-
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ing:

c) connecting the end sections (40’) to each other,
preferably at the overlapping region (40) and/or pref-
erably by material bonding, to manufacture the lumi-
naire body (2) according to claim 3.

Amended claims in accordance with Rule 137(2)
EPC.

A flat, three-dimensional luminaire body (2) for a flat
luminaire (1), like an outdoor luminaire, the luminaire
body (2) being made from a single metal sheet (2’)
by forming and comprises:

« a lighting section (3) which defines a flat three-
dimensional lamp space (LS) for receiving light-
ing elements (5) at least comprising a light
source (6) for emitting light, the lighting section
(3) extending substantially along an extension
plane (P), and

» amounting section (4) which extends integrally
from the lighting section (3) along an extension
axis (X),

characterized in that

the mounting section (4) has a circumferentially
closed cross-section (C) when viewed along the ex-
tension axis (X), to delimit an attachment space (AS)
for receiving a support structure to attach the lumi-
naire body (2).

The luminaire body (2) according to claim 1, wherein
the mounting section (4) is made from two wing sec-
tions (4’) of the single metal sheet (2’) extending
away from each other and being formed around the
extension axis (X) into a tube shape having the cir-
cumferentially closed cross-section (C),

wherein preferably opposite end sections (40’) of the
respective wing sections (4’), when being formed into
the tube shape, overlap with each other when viewed
in a radial direction with respect to the extension axis
(X) to form an overlapping region (40).

The luminaire body (2) according to claim 2, wherein
the end sections (40’) are connected to each other,
preferably at the overlapping region (40),
wherein preferably the end sections (40’) are con-
nected to each other by material bonding.

The luminaire body (2) according to any one of the
preceding claims, wherein the mounting section (4)
comprises a fixing section (41) adapted to receive
and/or support a fixing element (8) for fixing the lu-
minaire body (2) to the support structure received in
the attachment space (AS).

The luminaire body (2) according to claim 4, wherein
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the mounting section (4) comprises a bulged section
(42) formed into the metal sheet (2’) to be bulged
away from the extension axis (X) so as to define a
fixing space (FS) between the attachment space
(AS) and the fixing section (41) for receiving at least
part of the fixing element (8), wherein preferably the
bulged section (42) and the overlapping region (40)
are arranged opposite to each other with respect to
the attachment space (AS).

The luminaire body (2) according to any one of the
preceding claims,

wherein the extension axis (X) extends parallel
to the extension plane (P), or

wherein the extension axis (X) is inclined relative
to the extension plane (P) by a defined angle «,
wherein the angle preferably is in a range of 0°
<o <110°0r0° < a £90.

7. The luminaire body (2) according to any one of the

preceding claims, wherein the lighting section (3)
comprises

* abase section (31) substantially extending par-
allel to the extension plane (P), and

« atleastone side wall section (32, 33) extending
from the base section (31) so that the base sec-
tion (31) and the side wall section (32, 33) to-
gether define the lamp space (LS),

wherein the at least one side wall section (32,
33) preferably extends from the base section
(31) obliquely or perpendicularly to the exten-
sion plane (P) and/or parallel to the extension
axis (X), and/or

wherein the lighting section (3) has a substan-
tially U-shaped cross-section.

8. The luminaire body (2) according to any one of the

preceding claims,

wherein the luminaire body (2) is made of alu-
minium or an aluminium alloy, preferably 1050
aluminium alloy, and/or

wherein the luminaire body (2) is made from the
single metal sheet (2’) by bending and/or by
deep-drawing, and preferably further processed
by punching and/or cutting the metal sheet (2’).

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

prising:

the luminaire body (2) according to any one of
the preceding claims, and

lighting elements (5) at least comprising a light
source (6) for emitting light, wherein the lighting
elements (5) are at least partially or completely
received in the lamp space (LS).
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The flat luminaire (1) according claim 9,

wherein the light source (6) comprises an LED
(61) or an LED-module (60), and/or
wherein the light source (6) is in flat contact with
the luminaire body (2), preferably in flat contact
with the base section (31) if present.

The flat luminaire (1) according to claim 9 or 10,
wherein the lighting elements (5) further comprise a
lighting electronic (7) being operably connected to
the light source (6) for operating the light source (6),
wherein preferably the lighting electronic (7) is at
least partially or completely received in the lamp
space (LS).

The flat luminaire (1) according to any one of claims
9to 11, further comprising a luminaire cover (9) being
attached to the luminaire body (2) or its lighting sec-
tion (3) to cover at least part of the lamp space (LS),
wherein the luminaire cover (9) comprises:

+ a light transmission section (90) delimiting,
preferably together with the lighting section (3),
a lighting space (92) within the lamp space (LS)
for receiving the light source (6) so that light of
the light source (6) can be emitted through the
light transmission section (90), and/or

* a receiving section (91) delimiting, preferably
together with the lighting section (3), a receiving
space (93) within the lamp space (LS) for receiv-
ing at least part of the lighting elements (5), pref-
erably the lighting electronic (7) if present.

The flat luminaire (1) according to any one of claims
9 to 12, wherein the luminaire cover (9) comprises
atleastone coversection (12, 13)for selectively clos-
ing, preferably sealing closing, at least part of the
lamp space (LS), preferably the lighting space (92)
and/or the receiving space (93) if present, respec-
tively,

wherein preferably the luminaire cover (9) compris-
es:

« alighting cover section (12) for selectively clos-
ing, preferably sealing closing, the lighting
space (92), and/or

astorage coversection (13)forselectively clos-
ing, preferably sealing closing, the receiving
space (93).

Method of manufacturing a flat, three-dimensional
luminaire body (2) according to any one of claims 1
to 8, comprising:

a) providing a single metal sheet (2’), and
b) forming, preferably bending and/or deep-
drawing, the single metal sheet (2’) to obtain the
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lighting section (3) and the mounting section (4),
and optionally also to obtain, if present, the
bulged section (42).

15. The Method according to claim 14, further compris-

ing:

c) connecting the end sections (40’) to each other,
preferably at the overlapping region (40) and/or pref-
erably by material bonding, to manufacture the lumi-
naire body (2) according to claim 3.
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