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ITEXT OF THE DESCRIPTION

Field of the invention

This disclosure relates to mounting arrangements for
light sources.

This disclosure was devised with specific attention
paid to its possible application to mounting arrangements
for arrays of high power LED modules for use e.g. in street
lighting systems.

Description of the related art

In conventional arrangements, coupling of the light
engine (i.e. the "“lamp”) ¢f a lighting appliance to an
associated support structure or base is obtained via screws
or other standard fixing items. An intrinsic drawbaclk of
these solutions lies in that they maks it almost inevitable
to use fixing devices and tools, while the
placement/displacement of the light modules may turn out to

be an uncomfortable and difficult operation,
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The related art includes, under the provisions of Art.
54.3 EPC, EP applications 08168026 and 08168028, filed in
the name of the same Applicants.

Dbject and summary of the invention

The object of the invention is to provide a mechanical
coupling system which allows to insert/extract easily a
general application light-engine {e.qg. & streetiight
application) into/from a fixed base structure, by aveiding
the need for additienal fixing devices or assembly phases,
while guaranteeing an adequate pressure between the two
parts when they are connected

According to the present invention, such an object is
achieved by means of an arrangement having the features set
forth in the claims that follow.

The invention also relates to a corresponding method.

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

An embodiment of the arrangement describad herein
includes a base plate adapted to be fixed to an external
structure {(e.g. a metal base plate te provide good heat
dissipation toward the structure) as well as a light
engine, namely a structure intsgrating a light source
(possibly including the associated electronic componsnts)
and the optical system (g&.g. a reflector+lenses).

In an embodiment, such a structure is provided with a
primary snap—-in/flexural spring system to hold a Printed
Circuit Board (PCB}, such as a metal core BCR) carrying one
or more light sources.

In an embodiment, a hook device 1is providsd for
coupling the light-engine and the base plate. In an
embodiment, the hook device is a rotatably mounted hoak

guided by a fix pin and a spring/elastic component.
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Embodiments of the arrangement described herein
provide a stable and smart mounting structure permitting a
light engine to be hand-inserted in the related bhase plate
without wusing any coupling devices or teaels, while also
avoiding additional operational phases such as e.qg.

crewirig.

Embodiments of the arrangement described herein
provide a stable mounting structure integrating optical and
electronic functions which 1is easy and practical to
assemble and disassemble, thus permitting i.a. a simple and
fast coupling process, easy replacement and “smart?
handling of a light engine.

Additional advantages related to the arrangement
described herein includs compactness, the possibkble
availability a multifunctional fixing structure, simpler
manufacturing and quality assurance.

Brief description of the annexed views

The invention will now be described, by way of examnple
only, with reference to the enclosed views, wherein:

- Figure 1 is a general perspective view of an
arrangement as described herein;

- Figures 2 to 6 are representative of a sequence of
steps in assembling/disassembling an  arrangement as
described herein; and

- Figure 7 is a pavtly broken view showing certain
details of the arrangement described herein.

Detailed description of embodiments

In the following description, numercus  specific
details are given to provide a thorough understanding of
embodiments. The embodiments can be practiced without ane
or morsg of the specific details, or with other methods,

components, materials, etc. In pther instances, well-known

[¥9)
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structures, materilals, or operations are not shown or
described in detail to aveid obscuring aspects of the
embodiments,

Reference  throughout this specification to “one

KN

embodiment” or an embodiment” cang that a particular
feature, structure, Qr 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 various 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 scops or meaning  of the
embodiments.

The embodiment illustrated in the figures is a fixing
structure 100 for a LED lighting module for use e.g. in a
street lighting system. The structure is thus adapted Ffor
mounting e.g. at the head of a poele without re-cabling or
SCrewing.

In the embodiment illustrated herein, the structure
100 includes:

- a thermally conductive (i.e. heat dissipative) base
plate 102 adapted to be mounted e.g. at the head of a pole
in a street lighting system, and

- a (replaceable} LED lamp 104.

The lamp 104 may include one or more LED lighting
sources 106 such as high-power LED lighting scurces, the
LED lighting sources 106 being carried by a Printed Circuit
Board or PCB 116. In an embodiment, the lamp 104 includes

an array of three LED sources 106.
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In the embeodiment illustrated, the lamp 104 includes a
vat-shaped body with a bottom portion where the LED sources
106 are arranged with respective lenses associated
therewith. Further details of the mounting arrangement of
the LED scurces and the lenses can be found in the two
earlier EP applications by the same applicants already
cited in the introductory portion of this description.

As 1llustrated, the heat dissipative (e.g. metal) base
plate 10Z is in the form of a shaped body adaptesd to be
fized to a support surface (as provided e.g. at the head of
a pole). Fixing may be via screws or by any other means.

In the embodiment illustrated, the structure or module
100 is thus comprised of two elements, namely:

- the base plate 102, to be fixed (or possibly
incorporated) to an external support structure, and

= the lamp 104, removably coupled to the base plate
102 as better detailed in the following.

In an embodiment, the bhase plate 102 is a metal base
plate adapted to act as a heat sink to convey heat from the
light scurces 106 towards the external support structure
that carries the base plate 102.

In the embodiment illustrated, the base plate 102 has
an approximate channel-like shape overall, including a flat
web porticon to lie against the wmounting support surface,
and two side portions or formaticns 1Z2a and 122b extending
upwardly from the web portion so that the lamp 104 can be
inserted therebetween.

In the embodiment illustrated, angled guides 112 are
also provided extending upwardly from the base plate to
contain laterally the lamp 104.

Complementary mechanical coupling formations giving

rise to a hinge-like coupling between the base plate 102

[
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and the lamp 104 can be possibly provided as described in
BEF  applications 08168026 and 08168028 (already cited).
Similarly, complementary electrical coupling formations
providing electrical connection for the light sources 106
simultaneously with mechanical connection of the lamp 104
to the base plate 102 can be provide as describe in a
parallel BP applicaticn filed on even date by the =zame
Appligants.

In the embodiment illustrated, the lamp is urged and
secured against the base plate by means of a hook 108
carried by the base plate 102 and adapted to engage a
complementary tocth formation 110 formed in the body of the
lamp 104. Alternatively, the hook 108 could be carried by
the body of the lamp 104 with the complementary tooth
formation 110 formed in the base plate 102.

In either case the hook 108 is a rotary hook adapted
to rotate  about an axis X108, In the embodiment
illustrated, the formation 122b extending from the base
plate 102 is fork-shaped and the hook 108 is rotatably
supported in the tongs of the fork-shaped formation 122b.

The hock 108 is elastically biased towards the tooth
110 by a spring 114 acting betwsen a pin 108a fixed
distally of the hook 108 (i.e. eccentrically of the axis
X108) and a pin 108b whose extremitises are supported by the
tongs of the fork-shaped formation 122h.

This embodiment of the hook 108, the double central
support on the base plate 102 and the complementary tooth
110 in the reflector of the lamp 105 comprises a latch
arrangement admitting two (stable) end positions, namely:

- an open (unlatched) position, permitting the lamp
104 to be mounted onto and removed from the base plate 102,

and
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- a closed (latched) position, where the lamp 104 is
secured to and urged against the base plate 102.

The sequence of Figures 2 te 6 shows an entire cycle
of the assembling/disassembling of the light module 100, by
highlighting the role of the spring 114.

Figure 2 shows the system in 1its the operative
configuration, with the hook 108 urged by the spring 114
inwardly of the module 100, that is in the closed position
against the tooth 110 and the lamp (light engine) 104
secured to the base plate 10Z.

The light engine 104 can be removed from the base
plate 102 as schematically shown in Figure 3, i.e. by
clutching and pulling it away from the base plate 102. As
shown, this action is performed in the direction of the
angled guides 112 provided on the base plate 102, so that
removal of the light engine 104 from the base plate 102 is
in fact guided by these guides.

Pulling the light engine 104 away from the base plate
102 causes the hock 108 to rotate about the fixed axis X108
against the force of the spring 114.

As illustrated, the rotary hook 108 is spring loaded
by the spring 114 which acts between two points (i.e. the
pins 108a, 10Bb) and is rotatable about a rotation axis
X108 located intermediate the twyo points 108a, 108h.
Rotation of the hogk 10§ about the rotation axis ¥108
includes a dead centre when said the two points 108a, 108b
and the rotation axis X108 are aligned (i.e. lie on a
common netional line). On one side of the dead centre the
hook 108 1s thus urged towards the closed position. On the
other side of the dead centre the hook 108 is urged towards

the open position.
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Specifically, rotation of the hook 108 about the fiwed
axis X108 produced by moving the light engine 104 away from
the base plate 102 is first against the force of the spring
114 urging the hook towards the closed position until the
hook 108 reaches the dead centre intermediate position as
illustrated in Figure 3. Further rotation of the hook 108
beyond this dead centre away from the tooth 110 is no
longer contrasted but rather promoted by the spring 114.

At this peoint (see Figure 4) the spring 114 in fact
pulls the hook 108 outwardly of the module 100, thus
causing the hook to completely disengage the tecoth 110 in
the iight engine 104 and tilt towards the open position.
The light engine 104 can thus be removed Ffrom the hase
plate 108 by further siiding it along the guides 112 until
the light engine is completely released from the base plate
108.

The reverse operation (assembly of the medule, e.g. in
order te replace a light engine 104 just removed with a new
one) starts with coupling both sides of the light engine
104 (complementary cavities 104a as shown in Figure 1 san
be previded to facilitate this action) the lateral angled
guides 112 in the base plate 102.

Then (see figure %) the light engine 104 is advanced
towards the base plate 102 while the tooth 108& is rotated
from the open position back towards the closed position, by
reaching again the “dead centre” position considered in the
foregoing. This may result either from a positive action by
an - operator or by the bedy of the light engine 104
including a “cam-like” cavity 128 adapted to engage the
back side of the tooth as the light engine 104 is advanced
towards the base plate 102 to cause the tooth 10§ e rotate

from the open position towards the closed prosition.
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After the hook 108 reaches the “dead centre”
equilibrium point, the spring 114 urges again the tooth 108
towards the tooth 110 to re-establish the assembled
conditien illustrated in Figure 6 (which is essentially
identical to Figure 2), where the =elastic force of the
spring 114 is transmitted via the hock 108 and the tooth
110 teo the light engine 104. The PCB 116 carrying the light
sources 106 is thus elastically urged towards and against
base plate 102, thus ensuring poth mechanical and the
thermal coupling therebetween. Thermal coupling ensures
that heat generated by the light sources 106 flows
efficiently away from the light sources 106 through the
base plate 102 and on to the external suppcrting structure.

The elastic force of the spring 114 can be calculates
25 schematically depicted in PFigure 7, where the force
genarated by the spring Fy imposes a torgue M. on the hook
108. This torque is transmitted through the heool 108 and in
the contact point between the hook 108 and the tooth 110,
thus generating a force Fy acting on the light engine 104.
The “vertical” component of this force urges the PCB 116
against the base plate 102, thus generating a desired
pressure force to ensure a good thermal coupling between
the metal PCB 116 and the metal base plate 102.

With reference to the symbols reproduced in Figure 7,
the following relaticnships apply:

M =F, a=F, sin(f)

4 . Qi i T el ;
F, = M, _F, -sin(f) — F, = F, - cos(y) = F, s}m([)

b b )

~cos(y)

The spring force to obtain a desired pressure Fforce Fuy of
the PCB 116 against the base plate 102 can thus ba

expressed as

pte
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, cos(7)
' b

Without prejudice to the underlying principles of the
invention, the details and the embodiments may vary, even
appreciably, with respect to what has been described by way
of example only, without departing from the scope of the

invention as defined by the annexed claims,
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CLAIMS

1. A mwounting arrangement (100) for light sources
(106), including:

- a base plate (102) for fixing to a mounting surface,

- a lamp (104) carrying at least one light source
{106y,

- said base plate (102} and said lamp (104} carrying
compiementary formations (108, 110) for releasably coupling
said lamp (1C04) to said base plate (102}, wherein said
complementary formations (108, 110) include at least one
Ttooth (114} and at least one spring {(114Y loaded hook
{108) rotatable between a closed pesition wherein said hook
(108) engages sald tooth (110) and said lamp (104; is
secured against said base plate (102) and an open position
wherein said heok (108) disengages said tooth {110} and
said lamp (104) is released from said base plate (102},

2. The arrangement of Claim 1, wherein said hook
(108) is spring loaded by a spring (114) acting between two
points (108a, 108b) and is rotatable about a rotation axie
(X108) whereby rotation of said hook {108} about said
rotation axis (X108) includes a dead centre when said two
points {108a, 108b) and said rotation axis (¥108) are
aligned and said hook (108) is urged towards said closed
position and said open position on either side of said dead
centre, respectively.

3. The arrangement of Claim 2, wherein said rotation
axis (X108) of said hook (108) is intermediate said two
points (108a, 108b}.

4. The arrangement of either of Claims 2 or 3, wherein
sald two points are defined by pins {(108a, 108k

cooperating with opposits ends of said spring (114).

o]
[y
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5. The arrangement of any of Claims 1 to 4, wherein
sald hook (108) is rotatably supported by the tongs of a
fork-like formation {122b).

6. The arrangement of any of the previous claims,
wherein said tooth (110) has an associated cam-like surface
(128) to cooperate with said hook ({108) as said lamp (104)
is advanced towards said bhase plate (102) to promote
rotation of said hook (10B) towards said closed position.

/. The arrangement of any of the previous claims,
wherein at least one of said lamp {(104) and said base plate
{102} includes guide formations (112, 1G4a) Lo  guide
movament of said lamp (104) towards and away from said base
plate (102).

6. The arrangement of any of the previous claims,
wherein said hook (108) and said tooth (L10) are carried by
said base plate {102) and said lamp (104), respectively.

2. The arrangement of any of the previous claims,
wherein:

- said lamp (104) includes a printed circuit board
(116) carrying said at least one light source (106} sald,

said printed circuit bhoard (116) is located facing
said base plate (102) and is elastically urged against said
base plate (102} in a heat transfer relationship when said
lamp (104) is secured against said base plate (102) as a
result of the spring loading of said spring (114) Lloaded
hoolk (1087 .

0. The arrangement of any of the previous claims,
wherein said at least one light source {(106) is a LED

lighting source.

0
)
0

11. A method of mounting  light sourc (10673,

ingluding:

[
[R5
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- providing a base plate {102} for fizxing to a
mounting surface, and a lamp (104) carrying at least one
light source (106},

- providing said base plate (103) and said lamp (104)
with complementary formations (108, 110Q0) for releasably
coupling said lamp (104) to said base plate {102}, wherein
said complementary formations (108, 110) include at least
one tooth (110) and at least one spring (114) loaded hook
(108) rotatable between a closed position wherein said hook
(108) engages saild tooth (110} and said lamp (104) is
secured against said base plate (102} and an open position
wherein said hook (108) disengages said tooth {110} and

said lamp (104) is released from said base plate (102).
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