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DESCRIPTION

Field of invention

[0001] The invention relates to a lighting device, in particularly a modular lighting device.

Background of the Invention

[0002] Different systems for mounting armatures in e.g. sealing's exists, however these
systems all have disadvantages. Some of these disadvantages may be that the armatures can
only be mounted from above the sealing or that the method of mounting armature itself and a
bulb in the armature can be very challenging.

[0003] Further as new and more energy optimized light sources are introduced to the market
old systems may become obsolete leaving the owner faced with a need to change existing
armatures - which in e.g. in the case of light sources and armatures in larger hotels may be a
significant expense as well as it from an environmental point of view is highly undesirable.

[0004] Thus, there is a need for armatures which may be mounted in sealing's from below and
which in general may be easier to handle and provide a simplified method of mounting the
bulb. Further there is a need for systems and methods enabeling reuse and/or refitting of
existing armatures to receive new light sources. Document DE 10 2010 054 677 A1 discloses a
lighting device comprising a finned body wherein part of the body has a threaded outer
surface.

Summary of the invention

[0005] The invention is a cooling element for a modular lighting device according to claim 1.

[0006] According to a first aspect of the present invention is provided a lighting device enabling
an improved method of mounting, in particularly mounting into existing building structures,
more particularly to be mounted into the holes in the building structures when replacing old-
fashioned lighting devices.

[0007] In a second aspect of the present invention is provided a lighting device which can be
used on its own as-is or as a part for refitting existing armatures.

[0008] In a third aspect of the present invention is provided a lighting device which prevents
entanglement of views for a light source during mounting.
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[0009] These and other advantages are achieved by a modular lighting device comprising: a
main body having a section for receiving a light source and an outer surface, wherein the outer
surface has a first thread along at least part of said outer surface for securing the lighting
device in a building part through a receiving element, and a receiving element for receiving
said main body, said receiving element having a threaded receiving part corresponding to the
first thread of the main body.

. l.e. the lighting device comprises a first thread which enables that the lighting device may be
screwed into the receiving element which is insertable into a building structure. Thus by the
present invention is provided a lighting device which is insertable into building structures by a
simple process which is in contrast to the known methods including mounting via spring forced
clips and the like which can be challenging to work with.

[0010] The inner surface of the lighting device at least in part is arranged to receive a light
source such as a LED bulb or other known light sources. Depending on for example the size of
the lighting device and the intended use of the lighting device the inner surface e.g. provides a
section which is only large enough to contain a light source and wherein this section constitutes
all of or close to all of the lighting device. It is also possible that the light source extends out of
the lighting device and is only partly contained in said lighting device.

[0011] The lighting device also comprises a first open end through which e.g. the part of the
light source ensuring electric connection is extending, and a second open part through which
the light from the lighting device is shining.

[0012] In several embodiments the main body is a cylindrical element whereby the lighting
device may have the shape of a small or large cylinder wherein the inner cylinder surface may
be the inner surface and the outer cylinder surface may be the outer surface. A cylinder shape
or a partly cylinder shape may provide a versatile lighting device.

[0013] In another embodiment the main body comprises a plurality of fins extending radially,
such as extending radially from a central cylinder. In this embodiment the first thread is
provided at the outer surface of the fins as shown in the figures. The main body in this
embodiment thereby serves an additional purpose as being able to function as a cooling
element for the light source.

[0014] The first thread may extend along a majority of the outer surface which for example can
be advantageous where the lighting device is for example a cylinder shape with a height similar
to the thickness of the building parts wherein it is to be secured. Also a relatively broad
threaded section can be used to ensure a good grip between e.g. lighting device and building
structures and may be used with or without a reinforcement of the backside of the building
structure. For example if the lighting device is mounted in a relatively thin loft panel an extra
plate or reinforcement can be added to the loft panel so that the first thread engage both loft
plate and reinforcement. Such a reinforcement can advantageously in some embodiments be
a large plate-like nut receiving the first thread and distributing the force over a larger area than
a small nut would.
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[0015] Thus in some situations it is preferred that the first thread extends over substantially the
entire outer surface. In other embodiments the first thread can also extend over several areas
if the first thread needs to engage in different plates, structures or the like.

[0016] Alternatively the thread may extend over only a minor section of the outer surface. For
example a large lighting device may have a thread along a one or more sections of the outer
surface enabeling the lighting device to be inserted into e.g. a panel in a sealing. Depending on
how the lighting device is supposed to be arranged - if the lighting source is to be countersunk
or protruding from the building structure - the thread can be arranged along a section near an
end part of the lighting or in a more central region of the outer surface of the lighting device.

[0017] It is also possible that a basic lighting device e.g. in the form of a mainly cylindrical
armature according to the present invention can be used as-is for directly for receiving a light
source or can be used to refit existing armatures to enable the use of e.g. LED light bulbs
instead of outdated light sources.

[0018] If the inner surface comprises means for fastening the light source the known methods
for fastening the light source such as a halogen bulb in a sealing armature by means of spring
retainer can be avoided. These means for fastening may e.g. be different type of locks or
spring loaded ball locks.

[0019] In some preferred embodiments the inner surface comprises at least one second
thread allowing engagement of various insertion elements with the inner surface. This second
thread can cover the full inner surface or one or more sections of the inner surface.

[0020] If the first thread is self-trapping the lighting device may be screwed into different
building elements such as a sealing panel without any pre-cut thread in said building element.

[0021] In several embodiments the inner surface at least in part forms a reflector i.e. part of
the inner surface forms a section for receiving the light source and another part of the inner
surface forms a reflector. When the inner surface forms a reflector specific types of lighting
devices can be achieved such as lighting device providing an indirect light and/or a light cone
with an increased angle. Reflector type lighting devices may thus be used to increase both
comfort and practical issues.

[0022] In another embodiment the modular lighting device comprises a reflector comprising a
thread for connecting the reflector to the main body, wherein the reflector comprises a thread
engageable with either the first or the second thread of the main body. The reflector may have
any suitable shape as discussed below.

[0023] Furthermore, it is preferred that the control units, cables and/or connectors are
attached directly or indirectly to the main body to facilitate a simple and fast installation of the
light device. Accordingly, in one embodiment the lighting device also comprises an attachment
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means for attaching a control unit, cable and/or a connector to the main body.

[0024] In one embodiment the lighting device comprises attachment means for attaching a
control unit etc. for the light source where said attachment means enables rotation of the
control unit relatively to the main body of the lighting device it can be possible to insert the
lighting device into e.g. e sealing or wall panel without entanglement or twisting of the wires.
Especially when the lighting device is inserted through of the first tread which requires rotation
of the lighting device it is advantageous that the lighting device can rotate relatively to e.g. a
control unit and/or wires and cables thereby avoiding that connections, wires, cables etc. gets
twisted and/or entangled.

[0025] For example the attachment means comprises a first part in form of a circumferential
recess in the outer surface of the main body which recess can receive a part of the control
means or a holder attached to e.g. the control means. If the part or holder etc is received in the
circumferential recess in a way which allows the part, holder etc. to slide along the recess the
lighting device can be rotated while whatever is attached to it is unaffected by the movement of
the lighting device thereby avoiding that cables etc. becomes twisted.

[0026] The attachment means can comprise a second part in form of a clip for movably
engaging said first attachment means allowing a control unit or other devices to be movably
attached to the lighting device. The clips can have the shape of an open circular structure
which can be made to encircle at least a part of the main body of the lighting device.

[0027] In another embodiment the attachment means may be a plate capable of being
attached to the main body either fixed or rotatably, such as a plate having a hole being
adapted to fit over the main body. A connector may be attached to the plate for example by
being screwed onto the plate.

[0028] In a preferred embodiment, the main body may comprise a slit extending from the first
end of the main body, the slit having a size allowing a cable powering the light source to pass
through. Thereby, the cable is in a fix position in relation to the main body . Preferably the slit
extends more than half way down the main body,

[0029] Thus a lighting device according to the present invention can have numerous shapes
based on the modules engaged with the at least one first thread on the outer surface, which
enable the fitting of the lighting device into a building element.

[0030] In some embodiments the lighting device is basically a simple cylinder for containing a
light source, which cylinder for example can have a circumferential shoulder or cover plate if
desired. The inner diameter of the cylinder depends on the light source which it is intended to
receive and thus can e.g. be 5, 10, 15, 20 cm. If this type of lighting device is arranged to be
inserted into a loft or wall panel the height of the cylinder may advantageously be 1.5-8 cm in
order to reach through the hole in the building element if it is required that a nut is used to
fasten the lighting device.
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[0031] In other embodiments the lighting device is of a reflector type comprising a receiving
section in form of a basically a simple cylinder for containing a light source. The inner diameter
of the cylinder depends on the light source which it is intended to receive and thus can e.g. be
5, 10, 15 or 20 cm. The reflector part is often some type of cone either simple or e.g. with a
shoulder. The diameter of the second opening of a reflector type lighting device according to
the present invention preferably depends on the diameter of the light source and/or of the
diameter of the receiving part. Thus, the reflector may provide for any shape of the emitted
light from a diffuse light cone to a very focused light spot. For example the diameter of the
second opening can be 7, 10, 15, 20, 25 or 30 cm.

[0032] The height of a lighting device depends generally of its intended use, type and
requirements for mounting. For example the height can be between 1.5 cm - 12cm or between
4 and 35 cm.

[0033] The lighting devices can be of one or materials including e.g. steel, metal, rubber,
plastic or glass. For example the main body can be of metal and the first and/or second thread
is of rubber. In particularly, if the main body comprises a cooling element, the main body or at
least the cooling part of it may be made of a metal, such as aluminium.

[0034] The materials can be chosen to satisfy e.g. safety, materials and/or cost issues.

[0035] Also asymmetric embodiments of the lighting device exists which for example can be
used for soft illumination of wall decorations, paintings etc.

[0036] The invention also relates to an insertion arranged to engage the second thread of a
lighting device. Such an insertion may provide various features to a lighting device according to
the invention.

[0037] For example the insertion can be a protective cover used to avoid contact with the light
source inside the lighting device or e.g. prevent dust and the like to enter the lighting device.
The insertion can also be a frame masking of at least a part of the light source.

[0038] The insertion can be an ornament which may be either solely decorative or alternatively
provide a defined feature e.g. a specific tint to the light or filter a specific wave length of the
light from the lighting device enabling a lighting device to be used | various situations. Thus
depending on the insertion the lighting device can for example be optimal for both work spaces
requiring strong light and a bedroom needing night light and/or a softer omni light provided by
a light diffuser.

[0039] The insertion may also comprise a plug or other type of power connection.

[0040] In some embodiments the insertion is a "tilting element” allowing that the direction of
light from the lighting source is changeable. Such a tilting element can have different
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embodiments wherein the light source is kept in or by the tilting element and thus can be tilted
and/or rotated to achieve a specific angel of the light cone from the light source. The tilting
element may be comprised of an inner tilting element and an inner element connected in a way
that provides for the tilting mechanism.

[0041] If the insertion is arranged to retain a light source in the lighting device a simple and
effective way of holding the light source in the lighting device can be achieved. Using an
insertion for retaining e.g. a LED bulb in the lighting device makes it possible to avoid the
known system of using spring forced clips and instead keeping the bulb in place by simply
allowing it to rest against the retainer. The retainer may have different embodiments but for
example the retainer can provide a circumferential shoulder or a number of protrusions on
which the bulb rests.

[0042] In some embodiments more than one insertion can be used e.g. to provide additional
stabilisation to the light source. For example if the light source is an LED chip, an insertion may
prevent the LED chip from tilting by keeping the chip in the centre.

[0043] The present invention further relates to a receiving element preferably comprising

» Means for attaching said receiving element in a building structure
+ Means for receiving a lighting device as described herein.

[0044] Such a receiving element can advantageously be used if e.g. the lighting device is to be
inserted into a building part which on its own does not provide enough stability or a sufficient
grip between building part and lighting device.

[0045] Preferably the means of the insertion for receiving the lighting device is a threaded
receiving part corresponding to the first thread of the lighting device which provides a
connection between receiving element and lighting device which is reversible so that a lighting
device and be mounted and remounted more than once if required.

[0046] For example the receiving element is at least in part a hollow cylinder wherein the
lighting device is received in the hollow of said hollow cylinder whereby a simple and cost
efficient receiving element can be provided.

[0047] The receiving element can be provided with means for fastening into a building
structure. Such means can be different type of grips, collars, threads and the like. For example
the receiving element can have a rubber collar along at least one of the ends ensuring a
secured fit preventing that the receiving element unintentionally is pulled or pushed out of the
hole in the building element into which the receiving element is inserted. A receiving element
can also be a metal cylinder with a thread on the inside for receiving a lighting device
according to the present invention and further having a number of slits extending from one end
and along the longitudinal direction of the cylinder. These slits allow segments of the receiving
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element to be pushed outwards after the receiving element has been inserted into the hole,
thereby fastening the receiving element. The segments may comprise protrusions, pins or the
like which can catch the surface of the building element and thus secure that the receiving
element does not rotate as the lighting device is inserted.

[0048] In several embodiments the receiving element is arranged for one or more lighting
devices. Depending on shape and size of the receiving element said receiving element can be
arranged to receive one or more lighting devices in configurations chosen based on form
and/or function.

[0049] The receiving element can be made of rubber, plastic, wood, foam and/or metal
depending on its intended use. For example a rubber receiving elements may be pressed into
a new or existing hole and the first thread of a lighting device may engage in the rubber
material to make a secure but easily obtained connection between receiving element and
lighting device.

[0050] Lighting devices according to the present invention can be fitted in a building part by
various methods depending on armature design and material of the building part.

[0051] For example lighting devices with a substantially cylindrical main body wherein the light
bulb is received can advantageously be fitted into soft type loft panels by using the first thread
on the outer surface to engage with a nut (indirectly securing via first thread). Here the lighting
device is inserted into a matching hole in the building part e.g. loft panel. If the lighting device
has a circumferential shoulder the lighting device is inserted so that the circumferential
shoulder abuts the loft panel from one side of the panel and a part containing a part of the first
thread of the lighting device protrude from the hole on the other side of the panel. Anutis then
screwed onto the first thread of the protruding part thereby securing the lighting device in the
loft panel.

[0052] For example lighting devices with a substantially cylindrical main body wherein the light
bulb is received can advantageously be fitted into building parts such as hard type loft panels
by using the first thread on the outer surface to engage with either the building part (directly
securing via first thread) or via a receiving element (indirectly securing via first thread). l.e. in
building parts which on its own can hold a lighting device according to the present invention, a
lighting device can simply be attached by screwing the lighting device into a matching hole in
the building part.

[0053] If a receiving element is used it can be an advantage if the hole is adapted to retain the
receiving element in a way which allows a flush fit of building element and receiving element on
at least one side of the receiving element.

[0054] Existing reflector type armatures can be refitted by a method either using existing small
armatures or lighting devices of the present invention.
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[0055] According to the refitting method an existing reflector type armature is provided and an
opening for receiving a small armature is created in said reflector type armature. The small
armature can be secured in the hole in the reflector type armature by means of clips e.g. when
the small armature is of an existing type. Alternatively the small armature is a lighting device
according to the present invention having an outer first thread which is used to secure the
small armature by means of a nut.

[0056] In particularly the present invention provides for a modular lighting device wherein a
main body may be combined with one or more of the other modules depending on the
requirements to the lighting device.

[0057] The modular lighting device according to the invention may comprise one or more of
the parts described above connected to form a suitable lighting device for a specific purpose
and location in a building.

[0058] In one embodiment the lighting device comprises a main body, at least one receiving
element, and a reflector. This embodiment is particularly relevant when the main body
comprises a cooling element for cooling a light source in the form of a LED chip.

[0059] In another embodiment the lighting device comprises a main body, at least one
receiving element, a reflector as well as at least one insertion as defined above. Accordingly,
the lighting device may comprise an insertion for retaining the light source, and another
insertion providing a tilting mechanism.

[0060] The modular lighting device also provides for different spot designs, such as a spot
design comprising a main body having a cooling element, a reflector and a lamp element
connected thereto, and the main body further being connected to a top and bottom element
through a tilting element, and a spot design comprising a cylindrical main body secured
through two nuts and further having a reflector and a cover plate.

[0061] Either of these lighting devices may comprise a lamp element in addition to the other
elements. The lamp element may be the main body secured through the receiving element to
the building structure. In such embodiment the lighting device may comprise a further main
body for engaging with other elements, such as insertions, and/or for providing a cooling
element.

[0062] Accordingly, the present invention provides a modular lighting device capable of being
mounted in a much easier way than prior lighting devices, and furthermore capable of
providing a variation of lighting devices through the combination of the various parts described
herein. Thereby, the present invention has provided lighting devices for most purposes in
offices, shops, airports and other buildings where multiple lighting devices are built into the
walls or ceilings of the buildings.

Description of the drawings
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[0063] The invention will in the following be described in greater detail with reference to the
accompanying drawings. The drawings are provided as exemplary embodiments and are not
to be construed as limiting to the invention.

Fig. 1 shows a mainly cylindrical lighting device,

Fig. 2 shows a cross section of the lighting device of fig 1 taken along the line Il-II,
Fig. 3 shows a cross section of a reflector type lighting device,

Fig. 4 illustrates a refitting method,

Fig. 5 shows a cross section of a first embodiment of a receiving element,

Fig. 6 shows a second embodiment of a receiving element,

Fig. 7a and 7b shows a third embodiment of a receiving element,

Fig. 8a and 8b shows the receiving element from fig 6 inserted in a building element together
with a special tool,

Fig. 9 shows an insertion arranged to receive three lighting devices

Fig. 10a and 10b show a light source in a lighting device inserted into a building element
Fig. 11 shows a lighting device with first and second attachment means

Fig. 12a and 12b show special tools for mounting and releasing lighting devices.

Fig. 13a, 13b, and 13c show different views of a mainly cylindrical main body,

Fig. 14a and 14b show an insertion element,

Fig. 15a and 15b show a nut

Fig. 16a and 16b show a top part and a bottom part for the main body

Fig. 17 shows an assembled lighting device comprising main body, two nuts, insertion element
and cover plate

Fig. 18 shows a plate for attaching a connector
Fig. 19 shows a stabilising insertion element for stabilising an LED chip or the like

Fig. 20a shows a main body in the form of a cylinder comprising fins extending radially
functioning also as a cooling element according to the invention, and Fig. 20b shows a
reflector.

Fig. 21a and 21b shows a tilting element comprising inner tilting part and inner part
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Fig. 22 shows another main body in the form of a lamp part

Fig. 23a and 23b show two different forms of receiving elements.
Fig. 24 shows an assembled lighting device

Fig. 25 shows an assembled lighting device having a spot design

Fig. 26 shows an assembled lighting device having another spot design

Detailed description of the invention

[0064] Fig. 1 shows a lighting device 1 comprising a cylindrical main body 2 having an outer
surface 4 and an inner surface 3. The cylindrical main body 2 of the lighting device 1 has a first
open end 5 opposing a second open end 6. Along the edge of the second open end 6 is a
circumferential shoulder 7 along the outer surface 3. This shoulder provides a cover for the
edges of the hole in the building structure into which the lighting source is inserted. On the
majority of the outer surface is a first thread 8. Along a section of the inner surface is a second
thread 9.

[0065] The main body also comprises two through going holes 10a arranged to engage with a
conventional retainer to keep e.g. a halogen light bulb in place in the lighting device and holes
10b for mounting traditional clips if desired. However both 10a and 10b are optional.

[0066] Fig. 2 shows a sectional view of fig 1 taken along the line II-11.

[0067] In this view is also seen an indent 11 in the edge/shoulder of the second open end 6 of
the main body. This indent can be used to engage with a specially developed tool for mounting
and releasing the lighting device.

[0068] In both fig 1 and 2 the inner surface defines a receiving section 12 wherein a light
source (not shown), such as a LED bulb, can be received.

[0069] Fig. 3 shows a lighting device 1 wherein the inner surface forms receiving section 12 for
receiving a light source and another section 13 forming a reflector. l.e. this embodiment is a
reflector type lighting device.

[0070] For illustrative purposes the outer surface is shown with two different first threads both
arranged to allow the fastening of the lighting device in e.g. a loft panel. Depending on the

intended use of the lighting device the outer surface may comprise one or more first threads.

[0071] Fig. 4 shows a lighting device 1 according to the present invention used to refit an
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existing reflector 14.

[0072] Here the apex part of the existing reflector has been removed and a lighting device 1
according to the present has been inserted in the created hole in the apex. The lighting device
1 can for example be secured in its position via a nut arranged to engage the first thread of the
lighting device. Alternatively the lighting device can be secured via traditional clips 16 used for
mounting e.g. halogen fittings in loft panels - the latter option can also be used to refit existing
reflectors with existing small armatures. Existing reflector type armatures can be refitted by a
method either using existing small armatures or lighting devices of the present invention.

[0073] According to the method an existing reflector type armature is provided and an opening
for receiving a small armature is created in said reflector type armature. The small armature
can be secured in the hole in the reflector type armature by means of clips e.g. when the small
armature is of an existing type. Alternatively the small armature is an armature according to the
present invention having an outer first thread which can engage with a nut 15 and thereby
fasten the small armature to the reflector.

[0074] Fig 5 shows a receiving element 17 for receiving a lighting device 1 according to the
present invention in means for receiving a light source in form of hollow 18. The receiving
element 17 in this embodiment is a mainly cylindrical body with receiving means in form of a
thread 19. The thread 19 is arranged to engage with the first thread 8 of a lighting device 1.
The outer side 20 of the receiving element 17 is in the present embodiment smooth but may
be arranged with various means for inserting in a building structure. The receiving element has
a circumferential collar 21 which may be used to secure or stabilize the receiving when it is
inserted in a building element or part.

[0075] Fig 6 shows a receiving element 17 with a mainly cylindrical shape similar to what is
shown in fig 5. In this embodiment the receiving element 17 also has a circumferential collar 21
at both ends.

[0076] Fig. 7a shows another embodiment of a receiving element 17 having a number of
longitudinal slits 22 thus defining a number of segments 23 each having a hook 24.

[0077] Fig 7b shows the receiving element 17 from fig 7a mounted in a board 25. The function
of the segments 23 is illustrated by the arrows A indicating how each segments can be bend
outwards allowing the hooks 24 to engage with the surface of the board 25 thereby securing
the receiving element further to the board.

[0078] Fig. 8a shows a cross section of the receiving element 17 from fig. 6 engaged in a
building element 25. Fig. 8b shows a special tool for drilling special holes for the receiving
elements 17. The tool comprises a main cylinder 27 for drilling the main part of the hole and a
rasp like section 28 for making the recession in which the collar 21 can be contained.

[0079] Fig 9 shows an insertion 29 with three means 30 for receiving a lighting device, i.e.
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three circular holes with threads for engaging in first threads 8 of a lighting device 1. The
insertion 29 is in the present example inserted in a large lighting device 1 with a circular cross
section.

[0080] If the insertion 29 is inserted directly into a building element the insertion can be
regarded as a receiving element 17 for holding more than one lighting device 1.

[0081] In some embodiments the insertion 29, or other type of insertions, may further
comprise ventilation, speaker, alarm system etc. as indicated in the centre C by a dotted circle.

[0082] Fig. 10a shows a sectional view of a lighting device 1 with an insertion 29 engaged in
the second thread 9. The insertion 29 this way forms a circumferential shoulder of the inner
surface, which shoulder is used to retain a light source 31 in the lighting device 1. Fig 10 also
shows how lighting devices 1 can be inserted into e.g. a loft panel, wall structure etc. 25 by
means of the first thread 8.

[0083] Fig. 10b shows a lighting device 1 mounted in a building element by means of a plate-
like nut 15a engaging the first thread 8.

[0084] Fig. 11 shows a lighting device 1 with attachment means 32, 33 for movably fastening a
control unit 34 to via a holder 35. In this example the attachment means is a circumferential
recess 32 in the outer surface and a clip 24 arranged to grip around the lighting device in the
recess 32. The unit control is attached to a main cable 36 and two cables 37 for connecting to
a fitting. Other elements such as a transformation can be movably attached in a similar way.

[0085] This way the attachment means allows the control unit, or other device 34 to rotate with
respect to the lighting device 1 a feature which can be highly relevant when the lighting device
is mounted in the building part via the first thread.

[0086] Fig 12a and 12b show two different embodiments of a special tool 38 for inserting and
releasing a lighting device according the present invention. The tool comprises means for
engaging with the indents 11 of a lighting device.

[0087] Fig. 13a shows a lighting device 1 comprising a cylindrical main body 2 having an outer
surface 3 and an inner surface 4. The cylindrical main body 2 of the lighting device 1 has a first
open end 5 opposing a second open end 6. A slit 40 is shown from the first open end
extending more than half of the length of the main body 2. On the majority of the outer surface
is a first thread 8. The slit 40 is provided to allow a cable into the main body 2 towards a light
source positioned within the main body 2.

[0088] Fig. 13b shows the same main body 2 seen from below. Along a section of the inner
surface is a second thread 9.

[0089] Fig. 13c shows a cross-section of the main body 2 in Fig. 13a.
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[0090] Fig. 14a shows an insertion element 6 to be inserted into the main body 2. The
insertion element 6 has a shoulder 7 for covering edges of the hole in the building structure,
and Fig. 14b shows the insertion element 6 of Fig. 14a positioned in the main body 2. When
the insertion element 6 is positioned in the main body 2 it may also provide a seat for the light
source, in particularly when the light source is an LED chip that may rest on the circumference
of the insertion element 6:

[0091] Fig. 15a and 15b shows a receiving element in the form of a nut 15 for securing a main
body 2 in the building structure. In some embodiments one nut 15 is enough to secure the
main body 2. However, it may be preferred, as seen in Fig. 17 to provide at least two nuts 15,
for example for attaching a cable attachment or for securing the main body 2 on both sides of
the building structure. In the drawings the nut 15 is shown as a hexagonal nut or a star-formed
nut, however the nut may have any other suitable shape capable of performing the function,
such as a square, or triangle.

[0092] Fig. 16a shows a top 41 for example for closing the upper part of the main body. The
top 41 is shown with a hole allowing any heat to disappear, however the top may have any
suitable form. Fig. 16b shows a bottom 42 that may be used with top 41, for example for
housing cables and/or drivers for the light source.

[0093] Fig. 17 shows the modular lighting device comprising a main body 2, two nuts 15, an
insertion element 6 with its shoulder 7 as well as a cover plate 43 assembled into the modular
lighting device. The cover plate 43 may be used for decorative purposes as well as for
covering any holes in the existing building structure.

[0094] Fig. 18 shows an attachment plate 44 capable of holding connector and/or cable for the
lighting device. The plate 44 may be attached to the main body 2 by any suitable means, such
as by sliding it over the main body 2 or by screwing it onto the main body. In the present
embodiment the plate 44 has a circular hole 45 in one end, said hole being adapted to fit over
the main body 2. The plate 44 may be secured to the main body 2 through the use of one or
more nuts 15 as shown in Fig. 15. When the connector and/or the cable is attached to the
main body 2 then it is easy to install and repair both, since the cable and connector is arranged
together with the main body 2.

[0095] Fig. 19 shows an insertion stabiliser 46 for stabilising a light source within a main body
2. The shown insertion stabiliser 46 is especially suited for stabilising an LED chip, such as a
GUI LED chip. The extending parts 47 may for example rest against the inner surface of the
main body 2 when in use, and heat may pass from the LED chip through the holes in the
insertion stabiliser 46.

[0096] Fig. 20a shows another embodiment of a main body 2 comprising fins 48 extending
radially functioning also as a cooling element. On the outer surface of the fins 48 is a first
thread 8. This type of main body 2 is particularly suited for light sources emitting substantial



DK/EP 3242071 T3

amounts of heat. Such a light source may be attached to the main body 2, for example
screwed to the main body 2. The main body may be used in any of the modular lighting
devices discussed herein, such as replacing the cylindrical main body 2 of Fig. 1 and Fig. 13.
In particularly, the main body 2 with fins 48 may be used in a lighting device as shown in Fig.
20b wherein a reflector 13 is attached to the main body 2. The reflector 13 may be screwed
onto or into the main body 2, or it may be made as an integrated part of the main body 2.

[0097] Fig. 21a shows an inner tilting element 49 to engage the inner element 50 in Fig. 21b
thereby forming a tilting element. The inner tilting element 49 may be attached to the main
body 2 through inner threads 51. The inner tilting element 49 is engaged with inner element 50
through protrusions 52 into recesses 53 thereby forming a tilting element that allows for
changing the direction of light from the light source.

[0098] Fig. 22a shows a lamp element 54 that may be used as a main body 2 on its own or
attached to a main body 2. When being used on its own the lamp element 54 may be secured
to the building structure through the use of for example nuts 15 as discussed herein. Fig. 22b
shows the lamp element 54 more clearly showing the threads 55 for allowing the lamp element
54 to be received into a receiving element as described herein.

[0099] Fig. 23a and Fig. 23b show two different receiving elements 17 having protrusions 55
for engaging the building structure into which the lighting device 1 is to be inserted. The
receiving elements 17 comprises a thread 56 on the inner surface. The receiving elements 17
may be used as an alternative to the nuts described above. However, the receiving elements
17 may also be used in connection with the nuts described above, for example when the nut is
used for securing attachment means for the cable and/or the connector.

[0100] Fig. 24 shows an assembled modular lighting device according to the invention
comprising receiving element 17 for receiving a lamp element 54 and further comprising a
tilting inner element 49 and an inner element 50 for tilting the cylindrical main body 2 housing
the light source. Furthermore, an insertion 6 is positioned inside the main body 2 for providing
a retaining position for the light source on the upper part of the insertion 6.

[0101] Fig. 25 shows an assembled modular lighting device according to the invention wherein
a main body 2 comprising a cooling element is connected to a reflector 13 and a lamp element
54 having external threads 57. To the other end of the main body 2 is connected a top and
bottom element through a tilting element having an inner tilting element 49 and an inner
element 50. The assembled modular lighting device may be used as a spot wherever tiltable
spots are required.

[0102] Fig. 26 shows an assembled modular lighting device according to the invention wherein
a cylindrical main body 2 is connected to a reflector 13. A cover plate 43 is arranged above the
reflector 13. Two nuts 15 are provided towards the other end of the main body 2 for securing
the modular lighting device to a building part.
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PATENTKRAV

1. Keleelement til en moduleer belysningsindretning omfattende et hovedlegeme (2),

som omfatter
- en cirkuleer bundsektion pa en nedre ende af hovedlegemet, og

- et antal finner (48), der straekker sig radialt for at matche diameteren af bund-
sektionen; idet hver finne (48) straekker sig i leengderetningen fra bundsektio-
nen til en gvre ende af hovedlegemet (2), hvor hovedlegemet (2) har en gevind-
skaret ydre overflade (8), saledes at hele den ydre overflade af bundsektionen

og finnerne (48) er gevindskaret.

2. Kgleelement ifslge krav 1, hvor keleelementet yderligere omfatter en spalte (40), der
streekker sig fra enden af hovedlegemet (2), hvilket tillader et kabel, der driver lyskil-

den, at passere igennem.

3. Keleelement ifelge et hvilket som helst af de foregaende krav, hvor finnerne (48)

streekker sig radialt fra en central cylinder.

4. Keleelement ifslge et hvilket som helst af de foregaende krav, hvor keleelementet er

fremstillet af aluminium.

5. Moduleer belysningsindretning, der omfatter et ksleelement ifglge et hvilket som

helst af de foregaende krav, og som omfatter:

- et modtageelement til modtagelse af hovedlegemet (2), hvor modtageelemen-
tet har en gevindskaret modtagedel svarende til gevindet i hovedlegemet af ke-

leelementet; og
- en lyskilde.

6. Modulaer belysningsindretning ifglge krav 5, hvor lyskilden er i form af en LED-chip.

7. Moduleer belysningsindretning ifslge et hvilket som helst af kravene 5-6, hvor den

moduleere belysningsindretning yderligere omfatter en top (41) til lukning af en gvre del
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af hovedlegemet (2).

8. Moduleer belysningsindretning ifslge krav 7, hvor den modulaere belysningsindret-
ning yderligere omfatter en bund (42) til anvendelse sammen med toppen (41) til at

huse drivere og/eller kabler til lyskilden.

9. Moduleer belysningsindretning ifslge et hvilket som helst af kravene 5-8, hvor modta-

geelementet er monteret i et bygningselement.
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FIG. 3
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FIG. 4
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FIG. 8b
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FIG. 10b
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