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(57) Abstract: A mounting arrangement for a light source
(L) having associated a Printed Circuit Board, wherein said
mounting arrangement includes: - a housing (H) with an
exit opening for light from the source (L), - a reflector (R)
to reflect light from the source (L) towards the opening, -
an at least partly transparent cover (1) to close the opening
of the housing (H). The cover (1) includes a set of retaining
elements (12A) for retaining the cover (1) to the housing
(H), and a set of holding elements (12B) for holding the as-
sociated Printed Circuit Board (D) within the housing (H).
Such configuration is capable of exerting a pressure on the
reflector (R) when the cover (1) is coupled to the housing
(H), and wherein the reflector (R) in turn urges the light
source (L) against the housing (H), providing thus thermal
coupling between the light source (L) and the housing (H).
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“A mounting arrangement for lighting devices,

corresponding lighting device and method”
* *x %

Field of the invention

This disclosure relates to mounting arrangements
for lighting devices.

More specifically, this disclosure was devised
with specific attention paid to its possible use in
lighting devices comprising at 1least one LED (Light
Emitting Diode) module.

Description of the related art

Lighting devices comprising LED modules are
increasingly used for lighting applications, such as
for home environments. Such 1lighting devices are
usually produced by assembling a plurality of
components having different functions, such as a high
power LED module (i.e. the 1light source), a Printed
Circuit Board (PCB) containing e.g. an electronic
driver for the LED module, optics, housing, and heat-
sink if required.

A good thermal coupling between the LED module und
the housing or the heat-sink is one of the key
requirements 1in order to achieve a good thermal
behavior of the ILED module. In fact, in wusual LED
modules efficiency decreases for increasing operating
temperature, because the forward voltage may decrease
with increasing Jjunction temperature. Moreover, the
lifetime of the LED modules may be longer for lower
operating temperatures, because aging usually depends

strongly on the junction temperature.
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A good mechanical contact between the LED module
and the housing or the heat-sink is beneficial in order
to achieve a good thermal coupling.

In some prior-art arrangements such thermal
contact between the LED module and the housing or heat-
sink 1is achieved by assembling the components with
screws. Such screws fix and urge the PCB of the light
source against the housing or heat-sink in order to
ensure thermal contact. However, such arrangements may
provide additional costs, because additional mechanical
components (e.g. screws or washers) may be required,
and a complex manual or automatic assembling process

with its associated assembling time may be necessary.

Object and summary of the invention

The object of the invention 1s to provide a
mounting arrangement for lighting devices, which may be
produced and assembled with lower costs compared to
prior art solutions.

According to the present invention, that object is
achieved by means of an mounting arrangement having the
features set forth in the claims that follows. The
invention also relates to a corresponding device and a
corresponding method.

The claims form an integral part of the disclosure
of the invention as provided herein.

In an embodiment, the arrangement as described
herein is an mounting arrangement for lighting device,
which uses a minimum number of components, wherein some
of the components may have multiple functions.

In an embodiment, a mounting arrangement is
provided which, while not regquiring any screws, still

provides a stable mounting structure integrating
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optical and mechanical sub-systems, and can be
assembled with an easy and fast assembling process.

In an embodiment, the mounting arrangement
comprises a housing, a reflector, and a cover. These
components can be used in connection with a 1light
source, such as a LED module, and a driver PCB, which
contains an electronic driver for the light source, to
assemble a lighting device.

In an embodiment, the cover comprises two snap-in
systems. The primary snap-in system ensures the
mechanical and thermal coupling with the housing via a
simple pressure insertion, avoiding any screws, and the
secondary snap-in system holds the driver PCB.

In an embodiment, both the housing and the 1light
source have no direct mechanical contact to the driver
PCB.

In an embodiment, the light source is mounted on a
PCB. In this case, the cover may perform a vertical
pressure on the reflector, which in turn may push the
PCR of the light source against the housing, providing
thus the necessary thermal coupling without the need of
any screws.

In an embodiment, the cover is made of a single
piece of plastic and contains also optics, such as a
lens. The choice of separate optics or a single unigue
cover may depend on the product requirements. For
example, a separate lens might be more suitable if
different optic versions or high quality optics have to
be supported.

In an embodiment, a separate lens 1is provided,
wherein the cover and the lens may be coupled.

In this way, no additional mechanical components
are required for the connections between the components
and the assembling process may be simplified and

automated, thus reducing production time and costs.
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Brief description of the annexed representations

The invention will now be described, by way of
example only, with reference to the annexed
representations, including four figures, numbered 1 to
4, which schematically show the components of the

mounting arrangement described herein.

Detailed description of exemplary embodiments

In the following description, numerous specific
details are given to provide a thorough understanding
of embodiments. The embodiments can be practiced
without one or more of the specific details, or with
other methods, components, materials, etc. In other
instances, well-known structures, materials, or
operations are not shown or described in detail to
avoid obscuring aspects of the embodiments.

W

Reference throughout this specification to one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in
connection with the embodiment is included in at least
one embodiment. Thus, the appearances of the phrases
“in one embodiment” or “in an embodiment” in wvarious
places throughout this specification are not
necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or
characteristics may be combined in any suitable manner
in one or more embodiments.

The headings provided herein are for convenience
only and do not interpret the scope or meaning of the

embodiments.
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The figures herein illustrate a mounting
arrangement for a lighting source such as a LED
lighting source L. The exemplary mounting arrangement
illustrated herein comprises a housing H, a reflector
R, and a cover 1.

In the embodiment shown, the housing H has a
“distal” opening for emitting the light generated by
the source L. The reflector R reflects light emitted by
the light source L into the direction of the opening of
the housing. The cover 1 is used to close the opening
of the housing H, e.g. in order to protect the device
or to fix an optic component, such as a lens, in the
opening.

In the embodiment shown, the cover 1 comprises an
optical component 14, such as a lens, and a support
structure 10 for supporting the optical component 14
and retaining it in the opening of the housing.

In an embodiment, the cover is made of a single
piece of plastic comprising both the optical component
14 and the support structure 10, which may result in
lower production and assembly costs.

In an embodiment, the cover may include separate
components, e.g. if different lenses are supported or
if glass lenses are used.

The mounting arrangement illustrated herein can be
used in connection with a light source and a driver PCR
to produce a complete lighting device. No specific
limitations are imposed on these components: for
example, the light source may be a LED module mounted
on an additional PCB, and no limitations exist as to
the possible distribution of the electronic components
between these circuits.

In the embodiment illustrated in Figure 1, the
support structure 10 comprises a plurality of snap-in

elements 12.
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In an embodiment, the structure 10 comprises a
first set of snap-in tongue elements 12A to retain the
cover 10 against the housing H. The structure 10 also
comprises a second set of snap-in formations 12B to
hold a PCB, such as a driver PCB D, in a fixed vertical
and axial position.

For example, the PCB may have a form ensuring that
the PCB has no direct contact with the housing H, when
the circuit D 1is supported by the snap-in tongue
elements 12B. In this way, the PCB is thermally
insulated from the housing (i.e. the heat-sink) that
usually operates at high temperatures. The circuit may
thus operate at lower temperature with improved
reliability. Moreover, the PCB 1is also electrically
insulated from the housing thus improving also the
safety of the device.

In an embodiment, the snap-in elements 12A and 12BR
act as flexural springs and absorb possible production
tolerances of the other parts of the mounting
arrangement or the PCB circuits.

In an embodiment, the snap-in elements 12A and 12BR
are arranged 1in sets (to the number of four in the
embodiment shown) angularly distributed - e.qg.
uniformly, at 90° from each other. Each set includes a
relatively longer snap-in element 12B interposed
between a pair of relatively shorter snap-in element
12A.

The distal end of the snap-in element 12B has a
groove (or a similar retain formation for the driver
PCB D) opening “inwardly” of the generally ring-shaped
structure 10.

The distal end of each snap-in element 12A carries
a hook-like formation pointing “outwardly” of the

structure 10.
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The elements 12A and 12B operate as flexural
springs and absorb possible production tolerances of
the other parts of the mounting arrangement or the PCB
circuits.

Figure 2 shows a possible embodiment of a two-
piece <cover 1 including the support structure 10
described in the foregoing and an optical component 14,
such as a lens.

In the exemplary embodiment, the support structure
10 and the optical component 14 exhibit complementary
formations (e.g. ~cavities and/or ©protrusions) for
coupling therebetween.

Figure 3 shows a 3D view of the assembled system,
wherein a driver circuit D 1is mounted inside the
lighting device by inserting the driver circuit D into
the snap-in elements 12B.

The 1light source L can be e.g. a LED module
mounted on an additional PCB at the bottom of the
reflector R.

In an embodiment, the structure 10 exerts a
vertical (“downward” with reference to the viewpoint of
the figures) pressure on the reflector R, with in turn
urges the light source (e.g. the PCB of the LED module)
against the housing H, thus providing thermal coupling
without the need of any screws.

In an embodiment, the housing comprises a heat-
sink in the wvicinity of the light source in order to
improve heat transfer from the 1light source L.
Moreover, thermal paste or e.g. a PCBR with metal core
may be used to improve the thermal coupling and heat
dissipation.

The following description is exemplary of a desing
approach which provides a good thermal coupling between

the light source and the heat sink.
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Experiments show that the following simple model
applies to the thermal contact between the light source
and the heat-sink:

Rth:Rthw‘l‘kF’_Z

where R., 1s the thermal resistance in °K, F is the
applied force in Newton, and Rinwe and k are two
constants. For example, in a typical application Rine
may be 0.2 °K, and k may be 60°K/N.

In an embodiment, the force F is created by means
of the snap-in elements 12A when the cover 1 is fixed
to the housing H. For example, the “optimum” force Fipt
may be chosen according to application requirements
based on a trade-off between mechanical complexity,
material characteristics and thermal coupling
requirements.

The mechanical design should ensure sufficient
pressure for all operating conditions, including also
worst case conditions, such as the highest admitted
operating temperature.

Accordingly, applying a ©predetermined optimal

force F,,. the “optimum” thermal resistance 1s reached:
Rin = Rine (1 + O)

where O represents the relative deviation from the
minimum resistance achievable, and has to be determined
for the specific application.

How such a force can be produced by a snap-in
element such as the snap-in elements 12A considered
will now be described with reference to the exemplary
snap-in system shown in figure 4.

In this exemplary case, the upper surface of the
snap-in elements 12A 1is angled and generates thus a
vertical force F,. Accordingly, the displacement of the
snap 12A with respect to the snap-in system coupling

point (point C in figure 4) has to be estimated in
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order to design a flexure which generates the required
axial force F|.
The required axial force of the single snap-in

system can be calculated as:
Fy, = Fror / n

where Fror 1s the total required force, which 1is
necessary to provide good thermal coupling, and n 1is
the number of snaps.

Moreover, the bending moment M:(v) may  be

calculated according to the relationship:
Me(y) = F, - b+ F, - a—- F, -y

where a is the nominal distance between the cover and
the snap-in system coupling point (e.g. the distance
between points A and B in figure 4), b is the nominal
distance of the snap from the snap-in system coupling
point (e.g. the distance between points B and C in
figure 4), and y 1is the vertical distance from the

cover (e.g. the wvertical distance from point A in

figure 4).
The bending moment reaches its maximum for y = 0,
i.e.
M vax = Me(y=0) = F, = b + F, - a =
=F, - b+ F, - a - tan(a) =
=F, - [b+ a - tan(a)] =
= (Fpor / n) - [b+ a - tan(o)]

where o is the inclination of the surface of the snap
12A.
In an embodiment, the maximum bending moment Me yax

is used to calculate the flexural stress according to:
or(y) = (b / 2) « (Me(y)/JTux)

where J,, is the second-order geometrical moment, which

may be calculated according to:
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where 1 is the width of the snap and h is the thickness
of the snap in horizontal direction.

The flexural stress reaches its maximum for y = 0,

OFf Max = Or (Y:O) =
b/2 « Fror/(n+Jyx) + [b + a-tan(a)]

In an embodiment, also the tensile stress

generated by the vertical component F, is considered:
on=F,/ (h + 1) = Fror / (n - h - 1)

Thus the maximum total stress (at the coordinate

y = 0) may be calculated as the combined stress:
Otor = Of max T Ow

The total stress may then be compared with the
admittable material characteristics to determine the
required displacement u(y), which 1s necessary to

generate the required force:

where E is Young’s modulus.
For example, the displacement of point B in

figure 4 (i.e. y = a) results in:

1
HB:E—LIXX|:Fyb

The required displacement uz may then be used to
design the profile of the snap-in system.

Without prejudice to the underlying principles of
the invention, the details and embodiments may vwvary,
even significantly, with respect to what has been

described herein merely by way of example, without
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departing from the scope of the invention as defined by

the annexed claim.
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CLAIMS

1. A mounting arrangement for a light source (L)
having associated a Printed Circuit Board (D), wherein
said mounting arrangement includes:

- a housing (H) with an exit opening for 1light
from said source (L),

- a reflector (R) to reflect 1light from said
source (L) towards said opening,

- an at least partly transparent cover (1) to
close said opening of said housing (H),

wherein said cover (1) includes:

- a set of retaining elements (12A) for retaining
said cover (1) to said housing (H), and

- a set of holding elements (12B) for holding said
associated Printed Circuit Board (D) within said

housing (H).

2. The mounting arrangement of claim 1, wherein
said cover (1) includes an optical component (14) and a
support structure (10), and wherein said support
structure (10) carries said retaining elements (123)

and said holding elements (12B).

3. The mounting arrangement of claim 2, wherein
said support structure (10) includes a ring-shaped

structure.

4. The mounting arrangement of claim 3, wherein
said retaining elements (12A) and said holding elements
(12B) are arranged in groups angularly distributed on

said ring-shaped support structure (10).

5. The mounting arrangement of claim 4, wherein

each group of said retaining elements (12A) and said
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holding elements (12B) includes a relatively longer
holding element (12B) interposed between a pair of

relatively shorter retaining elements (123A).

6. The mounting arrangement of any of claims 3 to
5, wherein each of said holding elements (12B) has a
groove at the distal end opening inwardly of said ring-

shaped support structure (10).

7. The mounting arrangement of any of claims 3 to
6, wherein each of said retaining elements (12A) has at
the distal end a hook-like formation pointing outwardly

of said ring-shaped support structure (10).

8. The mounting arrangement of any of claims 2 to
7, wherein said support structure (10) and said optical
component (14) exhibit complementary formations for

coupling therebetween.

9. The mounting arrangement of any of claims 1 to

7, wherein said cover is a single piece of plastic.

10. The mounting arrangement of any of the
previous claims, wherein said retaining elements (12A7)
and/or said holding elements (12B) are configured as
flexural springs for absorbing possible production

tolerances.

11. A 1lighting device, wherein said lighting
device includes a light source (L) and said associated
Printed Circuit Board (D) mounted in the mounting
arrangement of any of claims 1 to 10, wherein said
associated Printed Circuit Board (D) is mounted in said

set of holding elements (12B) of said cover (1), and
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wherein said light source is mounted at the bottom of

salid reflector (R).

12. The lighting device of claim 11, wherein said
cover (1) is configured to exert a pressure on said
reflector (R) when said cover (1) is coupled to said
housing (H) by means of said set of retaining elements
(127), and wherein said reflector (R) in turn urges
said light source (L) against said housing (H),
providing thus thermal coupling between said 1light

source (L) and said housing (H).

13. The lighting device of either of claims 11 or
12, wherein said lighting source (L) is a LED module,
and wherein said associated Printed Circuit Board (D)

contains an electronic driver for said LED module.

14. The lighting device of claim 13, wherein said
LED module is mounted on a Printed Circuit Board having

a metal core in order to improve thermal coupling.

15. A method of providing a mounting arrangement
for a 1light source (L) having associated a Printed
Circuit Board (D), the method including:

- providing a housing (H) with an exit opening for
light from said source (L),

- locating with said housing a reflector (R) to
reflect 1light from said source (L) towards said
opening,

- applying an at least partly transparent cover
(1) to close said opening of said housing (H),

the method including providing said cover (1)
with:

- a set of retaining elements (12A) for retaining

said cover (1) to said housing (H), and
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- a set of holding elements (12B) for holding said
associated Printed Circuit Board (D) within said

housing (H).
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