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(54) Lighting device

(57)  Alighting device (10), of the LED type for exam-
ple, to be mounted on a mounting surface (S) comprises
a planar solid state lighting module (12) having a light
radiation emission region (12b) and a frame-like housing
(14) for the lighting module (12). The housing (14) can
be fixed, with screws (V) for example, to the mounting
surface (S), and has a window (14a) to expose the light
radiation emission region (12b) of the lighting module
(12). The housing (14) has arecess (14d) for the insertion

of the lighting module (12) into the housing (14) whereby,
with the housing (14) applied to the mounting surface
(S), the lighting module (12) is insertable into housing
(14) and removable therefrom by sliding over the mount-
ing surface (S). A set of elastic assemblies (20) acting
between the housing (14) and the lighting module (12)
enables the lighting module (12) to be urged to bear on
the mounting surface (S) and enables it to be held in an
inserted position in the housing (14).

FIG. 1
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Description
Technical field

[0001] The present description relates to lighting de-
vices. Various embodiments may relate to solid state
lighting devices, for example lighting devices using LED
sources as light radiation sources.

Prior art

[0002] Inordertomountlighting devices on a mounting
surface (for example, the surface of a heat sink), fixing
elements such as screws can be used.

[0003] Although they enable the outer structure of the
device to be fixed to the mounting surface, these fixing
elements do not resolve certain critical problems asso-
ciated with the fixing of lighting modules.

[0004] For example, in various solutions, the fixing
(and replacement, where necessary) of the lighting mod-
ule may prove to be difficult, for example when the avail-
able space is limited.

[0005] The operation of replacing the module, when
necessary, may be complicated by the need to dismantle
the whole device (by slackening a set of screws, for ex-
ample).

[0006] Furthermore, operations such as the tightening
and/or slackening of screws may require the use of tools
which could accidentally damage the module.

Object and summary

[0007] In the context outlined above, it has been ob-
served that there is a requirement for a simple solution
for mounting a lighting module, of the LED type for ex-
ample, on a mounting surface such as the surface of a
heat sink, using fixing elements, such as screws, solely
for fixing the outer structure.

[0008] Various embodiments have the purpose of
meeting this requirement.

[0009] Various embodiments achieve this object by
means of a lighting device having the characteristics
claimed in the appended claims.

[0010] The claims form an integral part of the technical
teachings provided herein in relation to the invention.
[0011] Various embodiments enable the lighting mod-
ule, of the LED type for example, to be fixed by means
of an outer housing.

[0012] In various embodiments, the outer housing can
provide a constant uniform contact pressure of the mod-
ule on the mounting surface (a heat sink, for example),
such that correct and effective mechanical and thermal
contact is provided.

[0013] Various embodiments enable one or more of
the following advantages to be obtained:

- optimal mechanical contact between the lighting
module and the mounting surface (a heat sink, for
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example),

- rapid and speedy installation of the module, of the
LED type for example, on the corresponding lighting
device, by using a sliding support for example,

- asimplified operation for replacing the lighting mod-
ule, since it is possible, for example, to avoid the
need to slacken screws in order to disconnect the
lighting module electrically and/or mechanically,

- a standardized mounting structure which is stable
and reliable in terms of its thermal and other aspects,

- an entirely uniform contact pressure between the
lighting module and the mounting surface (a heat
sink, for example), such that an optimal thermal con-
nection is provided while the lighting module is held
securely in position,

- easy provision of arrays of modules,

- the possibility of easy adjustment and/or absorption
of any manufacturing tolerances of components dur-
ing mounting,

- areduced risk of damage to the lighting module dur-
ing installation and/or replacement.

Brief description of the drawings

[0014] Various embodiments will now be described,
purely by way of non-limiting example, with reference to
the appended drawings, of which:

- Figure 1 is a perspective view of an embodiment,

- Figure 2 is a perspective view of an embodiment
shown in partial cutaway form for the sake of clarity,

- Figure 3 is a view on an enlarged scale of the part
indicated by the arrow Ill in Figure 2,

- Figure 4 is a front view of parts of embodiments,

- Figure 5 is a view of an embodiment, and

- Figure 6 illustrates, from a viewpoint similar to that
of Figure 1, operations which can be carried out in
some embodiments.

Detailed description

[0015] The following description illustrates various
specific details intended to provide a deeper understand-
ing of various exemplary embodiments. The embodi-
ments may be produced without one or more of the spe-
cific details, or with other methods, components, mate-
rials, etc. In other cases, known structures, materials or
operations are not shown or described in detail, in order
to avoid obscuring various aspects of the embodiments.
[0016] The reference to "an embodiment" in this de-
scription is intended to indicate that a particular configu-
ration, structure or characteristic described in relation to
the embodiment is included in at least one embodiment.
Therefore, phrases such as "in an embodiment”, which
may be present in various parts of this description, do
not necessarily refer to the same embodiment. Further-
more, specific formations, structures or characteristics
may be combined in any suitable way in one or more
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embodiments.

[0017] Thereferences used herein are provided purely
for convenience and therefore do not define the scope
of protection or the extent of the embodiments.

[0018] In the figures, the reference numeral 10 indi-
cates a lighting device which can be mounted on a mount-
ing surface S.

[0019] In various embodiments, the lighting device 10
may comprise a planar solid state lighting module indi-
cated by 12.

[0020] Invarious embodiments, the lighting module 12
can comprise a substrate 12a "populated" by one or more
light radiation sources 12b.

[0021] In various embodiments, there may be, for ex-
ample, an array (in a matrix, quincuncial, or other ar-
rangement) of LED light radiation sources.

[0022] Invarious embodiments, the substrate 12a may
carry a circuit module 12¢, mounted at an end position
for example, for supplying power to the light radiation
sources 12b, and, ifappropriate, for carrying out process-
ing operations of various kinds (for example, for the ex-
change of control signals from and to the array of light
radiation sources 12b).

[0023] In various embodiments, the module 12 can be
made in accordance with Zhaga specifications. The
name "Zhaga" has been given to a collaborative consor-
tium of companies in the lighting technology industry, set
up with the aim of facilitating the interchangeability of
solid state light sources, for example LED sources, made
by different manufacturers, in order to facilitate, for ex-
ample, general lighting technology applications.

[0024] In various possible applications, the mounting
surface S may be formed by the surface of a heat sink
HS, which has fins F, more clearly visible in Figure 4, in
a position opposite the surface S.

[0025] In various embodiments, the planar lighting
module 12 may have a rectangular shape, as shown by
way of example inthe drawings. In various embodiments,
the planar lighting module 12 may have a different shape,
such as a square, round, elliptical, mixtilinear or other
shape.

[0026] Invarious embodiments, the module 12 may be
mounted on the surface S by means of a housing 14
substantially resembling a frame, which can indeed
"frame" the module 12 and keep it pressed against the
surface S with a constant uniform pressure. In various
embodiments, this may ensure that thermal and mechan-
ical contact is made between the module 12 and the sur-
face S, thus facilitating heat dissipation.

[0027] In various embodiments, the housing/frame 14
may therefore enable the mechanical connection to be
made while also protecting the module 12 from accidental
contact and the ingress of particles.

[0028] In various embodiments, the housing 14 may
have a central opening 14a which, according to the prin-
ciples described more fully below, leaves the region of
generation/emission of light radiation, that is to say the
region containing the array of LEDs 12b acting as light
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radiation sources, uncovered when the module 12 is in-
serted into the housing 14.

[0029] In various embodiments, the protective action
against additional contact or the ingress of particles may
be improved further by providing for the window 14a to
be sealed by a cover of "light permeable” (that is to say,
transparent) material. In various embodiments, the cover
may be a screen of transparent glass or plastic material,
applied to the housing 14 (for example by gluing onto the
contour of the window 14a) or made in one piece with
the housing 14.

[0030] Itwill be appreciated that the shape of the hous-
ing/frame can be adapted (that is to say, "customized")
to the shape and dimensions of the module 10 without
encountering any particular limitations.

[0031] In various embodiments, the housing/frame 14
(referred to hereafter as a "frame" for the sake of sim-
plicity) may be fixed to the mounting surface S by means
of screws V screwed into corresponding holes (not visible
in the drawings) provided in the surface S.

[0032] In various embodiments, the fixing elements
(for example the screws V) may be intended to pass
through openings formed in a plurality of projecting ap-
pendages 16 approximately resembling feet, which ex-
tend laterally from the frame 14.

[0033] In the embodiments shown by way of example
in the drawings, where the frame 14 is of rectangular
shape, the appendages 16 extend along the longer sides
of the rectangular shape.

[0034] In various embodiments, the appendages 16
may be distributed in any way along the contour of the
frame. In various embodiments, the spatial distribution
of the appendages 16 may be chosen so as to provide
a substantially uniform distribution along the peripheral
extension of the frame 14.

[0035] Various embodiments may provide a constant
uniform distribution of the pressure with which the frame
14, fixed to the surface S (by means of the screws V for
example), presses the substrate 12a of the module 12
onto and against the surface S, as can be seen more
clearly in the views of Figures 2, 3 and 4.

[0036] In various embodiments, the module 12 can be
inserted into the frame 14 applied to the surface S by
causing it to slide- in practice, to rub - over the surface
S from one side of the frame 14, for example from the
side in the lower lefthand position as seen from the view-
point of Figures 1 and 6.

[0037] Invarious embodiments, as can be more clearly
seen in Figure 4, the aforesaid sliding insertion move-
ment can be achieved by inserting the module 12 into
the frame 14 through a recess 14d in the frame 14 such
that an insertion slot is formed with respect to the surface
S.

[0038] In various embodiments, the recess 14d may
have a height or depth (that is to say, a dimension in a
direction orthogonal to the direction of the surface S)
which is slightly greater than the homologous dimension
of the module 12, that is to say slightly greater than the
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thickness of the substrate 12a of the module 12.

[0039] In various embodiments, the recess 14d may
have a central portion with a greater height or depth, in-
dicated by 140d, intended to act in such a way that, on
completion of the movement of insertion of the module
12 into the frame 14, the component 12¢c mounted on the
substrate 14 is received in the portion of the recess indi-
cated by 140d.

[0040] In various embodiments, by means of the coor-
dinated selection of the height/depth of the recess 14d
and the thickness of the substrate 12a (combined, if ap-
propriate, with the equally coordinated selection of the
height and depth of the recess portion 140d and the ho-
mologous dimension of the circuit element 12c¢), the mod-
ule 12 inserted into the frame 14 can "seal" the frame at
the position of the recess 14d, thus causing the module
12 to be protected from the penetration of particles.
[0041] An example of the operation of inserting the
module 12 into the frame 14 is visible in Figure 5 (viewed
in association with Figure 1).

[0042] The frame 14 applied to the surface S resem-
bles, approximately at least, a pocket into which the mod-
ule 12 can be inserted by sliding, causing the module to
penetrate into the frame through the recess 14d. The
whole arrangement is such that the module 12 can be
extracted from the frame 14 (in order to replace the mod-
ule 12, for example) by making the module slide back-
wards so that it can be extracted from the aforesaid in-
sertion pocket formed by the frame 14.

[0043] In various embodiments, in order to facilitate
the movement for extracting the module 12, itis possible
to provide in the frame 14, in a position opposite the in-
sertion recess 14d for example, an oscillating lever 18
acting as an ejector, this lever being pivoted on the body
of the frame 14 and having one end projecting outside
the frame 14.

[0044] When inserted into the frame 14, the module 12
can keep the lever 18 pressed (against the body of the
frame 14, for example). If the end of the lever 18 project-
ing outside the frame 14 is acted on (as shown schemat-
icallyin Figure 6), the lever 18, in turn, pushes the module
in the direction of ejection from the frame 14. The move-
ment for extracting the module 12 from the frame 14 can
thus be facilitated while avoiding the need to act directly
on the module itself, and particularly on the array of light
radiation sources 12b (which, in various embodiments,
may in any case be inaccessible from outside the frame
14 owing to the presence of the transparent protective
cover or screen applied to seal the window 14a).
[0045] As regards the choice of materials, the frame
14 can be made, for example, from a plastic material
(such as a polymer), while the module 12 can be made
according to the current technology in this field, particu-
larly by making the substrate 12a with a structure sub-
stantially resembling the structure of a printed circuit
board (PCB).

[0046] In various embodiments, the use of a plastic
material (such as a polymer) for the frame 14 can impart
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electrical insulation properties to the device 10.

[0047] The reference 20 indicates elastic assemblies
which, in various embodiments, can provide a double
function, namely that of:

- ensuring that the module 12, for example the sub-
strate 12a of the module, is pressed elastically
against the mounting surface S with an elastic force
capable of being distributed in a constant and uni-
form way over the whole extension of the module
12, and

- retaining the module 12 in its inserted position in the
frame 14, while preventing it from sliding out of the
frame 14 in an accidental and undesired manner.

[0048] Invarious embodiments, the assemblies 20 can
each comprise an engagement element, formed for ex-
ample by a ball 20a (see in particular the enlarged view
of Figure 3), which can engage a cavity 20b (which may
be bowl-shaped, for example) formed in the substrate
12a.

[0049] In various embodiments, the ball 20a, acting as
an element for engaging the cavity 20b, can be elastically
biased by a spring 20c inserted into a cavity 20d formed
in the body of the frame 14 on the side of the frame in-
tended to face towards the substrate 20a.

[0050] Invarious embodiments, the assemblies 20 can
be distributed along the contour of the module 12 and of
the frame 14, for example in positions at least approxi-
mately corresponding to (that is to say, in the proximity
of) the appendages 16 by means of which the frame 14
is fixed to the surface S.

[0051] Invarious embodiments, the assemblies 20 can
exert an elastic pressure on the module 12, this pressure
being distributed over the contour of the module 12 with
a uniform elastic force which presses the module 12
against the surface S. At the same time, the snap-fitting
engagement of the balls 20a in the cavities 20b provides
the desired action of locking the module 12 in the inserted
position in the frame 14.

[0052] In various embodiments, when the module 12
is inserted into the frame 14 (see Figure 5), the balls 20a
are slightly raised and run over the surface of the sub-
strate 12a of the module 12 which slides under them. On
completion of the movement of inserting the module 12
into the frame 14, the cavities 20b are aligned with the
balls 20a and the balls 20a are pushed by the springs
20c into engagement with the cavities 20b so as to pro-
vide the desired retaining action.

[0053] In various embodiments, when the module 12
has been inserted into the frame 14, the springs 20d can
therefore provide a constant uniform contact pressure of
the module 12 on the surface S described above.
[0054] When action is taken to extract the module 12
from the frame 14, for example by acting on the lever
ejector 18 as described above (see Figure 6), the force
exerted in the direction of extraction is able to overcome
the elastic force of the springs 20d, causing the balls 20a
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to rise slightly with respect to the cavities 20, thus disen-
gaging them and allowing the sliding movement of the
module 12in the direction of extraction from the frame 14.
[0055] Various embodiments may be used in applica-
tions in which the operation of mounting the module 12
would otherwise be difficult.

[0056] In various embodiments, the outer structure,
that is to say the frame 14, may be the only part which
has to be mounted on the surface S, by means of the
screws V for example.

[0057] The operation of mounting the module 12 (as
well as the operation of replacing it) is simplified and does
not have large requirements in terms of space.

[0058] In various embodiments, in fact, the module 12
may be coupled to the frame 14 only in a step which
follows the step of mounting the frame 14 on the surface
S.

[0059] The elastic retaining action provided by the as-
semblies 20 may be beneficial in the case of devices 10
subject to vibration (in the case of exterior mounting, for
example, as in road lighting applications).

[0060] In this context it will be appreciated that various
embodiments facilitate the mounting and replacement
operations even when it is necessary to work at a certain
height, for example on lighting devices mounted on
standards or suspended on cables several meters above
the ground.

[0061] The operations of mounting and replacing the
module do not require the use of special tools.

[0062] In various embodiments, the elastic pressure
exerted on the module 12 by the springs 20d is substan-
tially constant and invariable, regardless of any thermal
expansion effects on the parts concerned: this is because
the elastic force is essentially determined by the elastic
constants of the springs.

[0063] In various embodiments, the kinematic config-
uration of the elastic assemblies 20 may be complemen-
tary to that which is illustrated, in other words with the
balls 20a (or other engagement elements) provided on
the module 12 and the cavities 20b provided in the frame.
These kinematic arrangements, and other kinematic ar-
rangements not explicitly exemplified herein, make it pos-
sible to provide the double action of retaining the module
12 in the frame 14 and providing a regular and constant
elastic force for the application of the module 12 against
the surface S.

[0064] Provided that the principle of the invention re-
mains the same, the details of construction and the forms
of embodiment may therefore be varied to a more or less
significant extent with respect to those which have been
illustrated purely by way of non-limiting example, without
thereby departing from the scope of protection, this scope
of protection being defined in the attached claims.

Claims

1. A lighting device (10) for mounting on a mounting
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surface (S), the device including:

- a planar solid state lighting module (12) having
a light radiation emission region (12b),

- a frame-like housing (14) for the lighting mod-
ule (12), the housing (14) being fixable (V) to the
mounting surface (S) and having a window (14a)
to expose the light radiation emission region
(12b) of the lighting module (12); the housing
(14) having a recess (14d) for the insertion of
the lighting module (12) into the housing (14)
whereby, with the housing (14) applied to the
mounting surface (S), the lighting module (12)
is insertable into housing (14) and removable
therefrom by sliding over the mounting surface
(S), and

- a set of elastic assemblies (20) acting between
the housing (14) and the lighting module (12) to
urge the lighting module (12) towards the mount-
ing surface (S) and hold the lighting module (12)
in an inserted position in the housing (14).

The device as claimed in claim 1, wherein the elastic
assemblies (20) include an engagement element
(20a) elastically biased (20d) towards an engage-
ment cavity (20b).

The device as claimed in claim 2, wherein the en-
gagementelement (20a) and the engagement cavity
(20b) are provided, respectively, in the housing (14)
and in the lighting module (12).

The device as claimed in claim 2 or 3, wherein the
engagement element (20a) is a ball.

The device as claimed in any of the preceding claims,
wherein the housing (14) has projecting appendages
(16) for fixing to the mounting surface (S).

The device as claimed in claim 5, wherein the pro-
jecting appendages (16) have passage openings for
elements, preferably screws (V), for fixing to the
mounting surface (S).

The device as claimed in any of the preceding claims,
wherein said elastic assemblies (20) are distributed
over the perimeter of the housing (14).

The device as claimed in claim 7 and one of claim 5
and claim 6, wherein the elastic assemblies (20) are
located at the position of the appendages (16) of the
housing (14).

The device as claimed in any of the preceding claims,
wherein the housing (14) includes, in a position op-
posite said insertion recess (14d), an ejector (20)
operable to eject the lighting module (12) from the
housing (14).
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10. The device as claimed in claim 9, wherein the ejector
(20) is a lever ejector.
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