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Description

[0001] The invention isin the field of luminaires and in
particular in the field of LED lighting devices. A lighting
device housing arrangement, in particular for a lighting
device comprising a first housing and a printed circuit
board is proposed.

[0002] Lighting devices in the form of LED luminaires
are widely used. During installation and maintenance of
the luminaires the printed circuit board needs to be re-
moved to allow access to mounting fixings and to connect
the luminaire to the electricity supply. When the printed
circuit board is detached it is either disconnected from
the luminaire by means of a plug and socket connector
and setaside when the luminaire is secured to the mount-
ing surface or it stays connected and is retained by a
support cord during the installation process, or it is set
aside when the luminaire is attached to the mounting
surface and then connected directly to the incoming elec-
trical supply.

[0003] As printed circuitboards are fragile and suscep-
tible to mechanical and electrostatic damage. Each of
the methods above require considerable handling by the
installer increasing the risk of this damage. There is also
a risk of strain being applied to the connecting cables.
[0004] KR 20110000262 U shows a wall-mounted lu-
minaire with an LED substrate that rotates left and right
or up and down about an eccentric pivot point to expose
a mounting surface of the wall-mounted luminaire.
[0005] CN 103 836 469 A shows an LED ceiling lamp
with supporting pieces between the outer shell and the
LED light source plate, so that a distance is formed be-
tween the LED light source plate and the outer shell. The
invention addresses the technical problem of improving
the known lighting devices for use in a mounted state
while reducing handling and mounting complexity so that
overload installation is easily possible.

[0006] The technical problem is solved by a lighting
device according to claim 1. The dependent claims define
further advantageous aspects of the inventive lighting
device.

[0007] The problem is solved by a lighting device com-
prising a first housing and a lighting means arranged on
a printed circuit board. An electronic circuitry is accom-
modated in the first housing for operating the lighting
means and electrically connected to the lighting means
by means of wires. The printed circuit board being mount-
ed to an off-centre pivot point by holding means to the
first housing, whereby the printed circuit board is de-
signed to be rotated in a plane parallel to the a first hous-
ing whereby the holding means keeps the printed circuit
board being mechanically connected to the first housing.
The holding means may formed by a screw.

[0008] The first housing further comprises a first fixing
element and second fixing element whereby the both fix-
ing elements are designed to hold the printed circuit
board in a fixed and secure position mounted to the first
housing allowing operation of the lighting means.
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[0009] The first housing further comprises a stopping
element designed to retain the printed circuit board when
the printed circuit board is released from the first housing
by unlocking the printed circuit board from the first fixing
element and the second fixing element, whereby the
printed circuit board is designed to rotate around the off-
centre pivot point formed by the holding means and to
retain in a defined position when the stopping element
stops the rotation of the printed circuit board. The printed
circuit board may comprise a handling element, prefer-
ably a tab, designed to be used by an installer to hold
the printed circuit board without touching the lighting
means. The firstfixing element may be formed by a screw
and the second fixing element may be formed by a clip.
A visible marking, preferably an arrow, may be placed
on top of the printed circuit board to indicate the rotation
direction of the printed circuit board.

[0010] The printed circuit board comprises atleastone
opening in close position to the holding means designed
to feed through the wires for connecting the lighting
means to the electronic circuitry.

[0011] Thelighting means may be is formed by at least
one light emitting diode or a plurality of light emitting di-
odes.

[0012] Thefirsthousing may comprise a terminal block
whereby the terminal block can be accessed by an in-
staller when the printed circuit board is unlocked from
the first fixing element and the second fixing element and
rotated to the stopping element.

[0013] The first housing may be designed to hold a
diffuser cover, whereby preferably the printed circuit
board is protected against mechanical impacts when the
diffuser cover is mounted to the first housing. The first
fixing element and the second fixing element are prefer-
ably covered by the diffuser cover then the diffuser cover
is mounted to the first housing.

[0014] The lighting device according to the invention
may be mounted on a wall or ceiling.

[0015] The pivotal (rotatable) mechanical connection
between the first housing and the printed circuit board
enables access to the interior of the inventive lighting
device whereby the printed circuit board will stay in de-
fined position towards the first housing.

[0016] In the lighting device according to an advanta-
geous embodiment, the printed circuit board is rotatably
connect the first housing. The rotatable mechanical con-
nection by the holding means enables easy access for
the installer in case that the installer needs to get access
to the terminal block or electronic circuitry whereby the
printed circuit board remains in a defined position and
keeps connected to the first housing.

[0017] In a preferred embodiment the rotational me-
chanical connection keeps the wires in a position where
a damaging of those wires can be prevented.

[0018] Preferably the lighting device arranges the elec-
tronic circuitry on the first housing and optionally on at
least one further electric circuit board or control circuit e.
g. for wired or wireless communication, and the printed
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circuit board, the electronic circuitry and the at least one
further electric circuit board are connected by wires e.g.
flexible cables.

[0019] The first housing comprises the electronic cir-
cuitry for interfacing the mains supply, optionally a cir-
cuitry for a charging means for charging an energy stor-
age means and circuitry for a driving means driving the
lighting means, for example one or more light emitting
diodes (LED'’s).

[0020] Multiple circuit parts ormodulesin the firsthous-
ing enable a best possible use of the limited available
space in the first housing and offer flexible combination
of different functions.

[0021] The lighting means may by an emergency light-
ing means.

[0022] The energy storage means can therefore be re-
placed easily by the rotating connection mechanism of
the printed circuit board when reaching an end of its life
expectation or when the energy storage capacity needs
to be adapted to changing requirements for the emer-
gency lighting device.

[0023] The invention will be described in more detail
in preferred embodiments with reference to the attached
figures, in which

Figure 1  shows a perspective view of an assembled
lighting device of a preferred embodiment,

Figure 2  shows another perspective view of an as-
sembled lighting device of a preferred em-
bodiment,

Figure 3  provides a view of a lighting device of a pre-
ferred embodiment showing the rotated
printed circuit board, and

Figure 4  provides a perspective view of a partial sec-
tional view of a preferred embodiment.

[0024] Throughout the attached figures, same refer-

ence numerals denote the same elements. In the de-
scription of different figures, the description of elements
denoted by the same reference signs is not necessarily
repeated for sake of conciseness.

[0025] In the following description of embodiments a
lighting device as an exampleis discussed. The invention
is, nevertheless not restricted to a lighting device, but
may be applied to any lighting device including an energy
storage means.

[0026] Figure 1 shows a perspective view of an assem-
bled lighting device of a preferred embodiment.

[0027] The lighting device comprises a first housing 7
and a lighting means 12 arranged on a printed circuit
board 8. The lighting means 12 is preferably formed by
at least one light emitting diode or a plurality of light emit-
ting diodes.

[0028] The printed circuit board 8 is being mounted to
an off-centre pivot point by holding means 1 to the first
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housing 7, whereby the printed circuit board 8 is designed
to be rotated in a plane parallel to the a first housing 7
whereby the holding means 1 keeps the printed circuit
board 8 being mechanically connected to the first housing
7. The example of figure 1 shows the printed circuit board
8 in a fix mounted position to the first housing 7. The
holding means 1 is preferably formed by a screw but may
be also formed by another type of mechanical connector
e.g. arivet.

[0029] The first housing 7 further comprises a first fix-
ing element 4 and second fixing element 5 whereby the
both fixing elements 4, 5 are designed to hold the printed
circuit board 8 in a fixed and secure position mounted to
the first housing 7 allowing operation of the lighting
means 12. The first fixing element 4 may be formed by
ascrew or anotherreleasable fixing element. The second
fixing element may be formed by a clip and is preferably
mounted fix to the first housing 7.

[0030] The first housing 7 further comprises a stopping
element 6 described herein later with figure 3.

[0031] The printed circuit board 8 further comprises a
handling element 2, preferably a tab, described herein
later with figure 2.

[0032] A visible marking 11, preferably an arrow, may
be placed on top of the printed circuit board 8 to indicate
the rotation direction of the printed circuit board 8 as de-
scribed later herein.

[0033] The printed circuit board 8 comprises at least
one opening 16, 17 in close position to the holding means
1 designed to feed through the wires for connecting the
lighting means 12 to the electronic circuitry 13 (covered
by the printed circuit board 8 in this view). The printed
circuit board 8 further comprises at least one connector
block 9, 10 in close position to the at least one opening
16, 17 to connect the wires fed through the least one
opening 16, 17 for connecting the lighting means 12.
[0034] The first housing 7 is designed to hold a diffuser
cover (not shown here), whereby preferably the printed
circuit board 8 is protected against mechanical impacts
when the diffuser cover is mounted to the first housing 7.
[0035] The first fixing element 4 and the second fixing
element 5 are covered by the diffuser cover then the dif-
fuser cover is mounted to the first housing 7.

[0036] A handling element2, preferably atab, is folded
downwards to allow fitment of the diffuser cover.

[0037] Figure 2shows a perspective view of an assem-
bled lighting device 1 where the first fixing element 4 has
been released.

[0038] As the printed circuit board 8 comprises a han-
dling element 2, preferably a tab, the installer may touch
and hold the printed circuit board 8 without touching the
lighting means 12. The handling element 2 is pulled out
in order to enable handling by the installer.

[0039] When the first fixing element 4 has been re-
leased and the second fixing element 5 is brought into a
release position not fixing the printed circuit board 8 an-
ymore the printed circuit board 8 may be rotated as de-
scribed now by the example of figure 3.
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[0040] The second fixing element 5 may be formed as
aclip holding the printed circuitboard 8. The second fixing
element 5 can be bend away from printed circuit board
8 and thus the printed circuit board 8 will be released
from the second fixing element 5.

[0041] Figure 3 provides a perspective view of the
printed circuit board 8 where it has been rotated around
the off-centre pivot point by holding means 1.

[0042] As visible in figure 3 an electronic circuitry 13
is accommodated in the first housing 7 for operating the
lighting means 12 and electrically connected to the light-
ing means 12 by wires (not shown in this example).
[0043] Thefirsthousing 7 further comprises a stopping
element 6 designed to retain the printed circuit board 8
when the printed circuit board 8 is released from the first
housing 7. As soon as the printed circuit board 8 is un-
locked and released from the first fixing element 4 and
the second fixing element 5 the printed circuit board 8
can be to rotated around the off-centre pivot point formed
by the holding means 1 and to retain in a defined position
when the stopping element 6 stops the rotation of the
printed circuit board 8.

[0044] The first housing 7 comprises a terminal block
14 whereby the terminal block 14 can be accessed when
the printed circuit board 8 is unlocked from the first fixing
element 4 and the second fixing element 5 and rotated
to the stopping element 6.

[0045] As it can be seen the mounting holes 15a and
15b can be also accessed as the printed circuit board 8
is in the rotated position as shown in figure 3.

[0046] The printed circuit board 8 comprises at least
one opening 16, 17 in close position to the holding means
1 designed to feed through the wires for connecting the
lighting means 12 to the electronic circuitry 13 (covered
by the printed circuit board 8 in this view). The openings
16, 17 provide a kind of strain relief for the wires fed
through. As the openings 16, 17 are in close position to
the holding means 1 the wiring will be protected from
damaging as the movement ways and area is kept limit-
ed.

[0047] Figure 4 presents a partial sectional view of a
preferred embodiment showing attachment details of the
holding means 1 connected to the first housing 7 and
holding printed circuit board 8.

[0048] The lighting device according to the invention
can be mounted on a wall or ceiling.

Preferably the lighting device arranges the electronic cir-
cuitry 13 on the first housing and optionally on at least
one further electric circuit board or control circuit e.g. for
wired or wireless communication, and the printed circuit
board 8, the electronic circuitry 13 and the at least one
further electric circuit board are connected by wires e.g.
flexible cables.

[0049] The first housing comprises 7 the electronic cir-
cuitry 13 for interfacing the mains supply, circuitry for a
driving means driving the lighting means, for example
one or more light emitting diodes (LED’s) and optionally
a circuitry for a charging means for charging an energy
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storage means.

[0050] Multiple circuit parts or modules in the firsthous-
ing enable a best possible use of the limited available
space in the first housing and offer flexible combination
of different functions.

Claims
1. Lighting device, comprising

a first housing (7),

a lighting means (12) arranged on a printed cir-
cuit board (8),

an electronic circuitry (13) accommodated in the
first housing (7) for operating the lighting means
(12) and electrically connected to the lighting
means (12) by wires,

the printed circuit board (8) being mounted to an
off-centre pivot point by holding means (1) to the
first housing (7), whereby

the printed circuit board (8) is designed to be
rotated in a plane parallel to the a first housing
(7) whereby the holding means (1) keeps the
printed circuit board (8) being mechanically con-
nected to the first housing (7),

the first housing (7) further comprises a first fix-
ing element (4) and a second fixing element (5),
whereby the both fixing elements (4, 5) are de-
signed to hold the printed circuit board (8) in a
fixed and secure position mounted to the first
housing (7) allowing operation of the lighting
means (12), and

thefirst housing (7) further comprises a stopping
element (6) designed to retain the printed circuit
board (8) when the printed circuit board (8) is
released from the first housing (7) by unlocking
the printed circuit board (8) from the first fixing
element (4) and the second fixing element (5),
whereby the printed circuit board (8) is designed
to rotate around the off-centre pivot pointformed
by the holding means (1) and to retain in a de-
fined position when the stopping element (6)
stops the rotation of the printed circuit board (8).

2. Thelighting device according to claim 1, character-
ized in
that the holding means (1) is formed by a screw.

3. The lighting device according to claim 1 or 2, char-
acterized in
that the first fixing element (4) is formed by a screw
and the second fixing element (5) is formed by a clip.

4. The lighting device according to any one of claims 1
to 3, characterized in
that the first housing (7) comprises a terminal block
(14) whereby the terminal block (14) can be ac-
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cessed when the printed circuit board (8) is unlocked
from the first fixing element (4) and the second fixing
element (5) and rotated to the stopping element (6).

The lighting device according to any of claims 1 to
4, characterized in

that the first housing (7) is designed to hold a diffuser
cover, whereby preferably the printed circuit board
(8) is protected against mechanical impacts when
the diffuser cover is mounted to the first housing (7).

The lighting device according to claim 5, character-
ized in

that the first fixing element (4) and the second fixing
element (5) are covered by the diffuser cover when
the diffuser cover is mounted to the first housing (7).

The lighting device according to any one of claims 1
to 6, characterized in

that the printed circuit board (8) comprises a han-
dling element (2), preferably a tab, designed to be
used by an installer to hold the printed circuit board
(8) without touching the lighting means (12).

The lighting device according to any one of claims 1
to 7, characterized in

that there is a visible marking (11), preferably an
arrow, placed on top of the printed circuit board (8)
to indicate the rotation direction of the printed circuit
board (8).

The lighting device according to any one of claims 1
to 8, characterized in

that the printed circuit board (8) comprises at least
one opening (16, 17) in close position to the holding
means (1) designed to feed through the wires for
connecting the lighting means (12) to the electronic
circuitry (13).

The lighting device according to any one of claims 1
to 9, characterized in

that the lighting means (12) is formed by at leastone
light emitting diode or a plurality of light emitting di-
odes.

Patentanspriiche

1.

Beleuchtungsvorrichtung, umfassend

ein erstes Gehause (7),

ein auf einer Leiterplatte (8) angeordnetes Leucht-
mittel (12),

eine elektronische Schaltungsanordnung (13), die in
dem ersten Gehause (7) zum Betreiben des Leucht-
mittels (12) untergebracht und durch Drahte mit dem
Leuchtmittel (12) elektrisch verbunden ist,

wobei die Leiterplatte (8) an dem ersten Gehause
(7) durch ein Haltemittel (1) an einem auRermittigen
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Drehpunkt angebracht ist, wobei

die Leiterplatte (8) ausgelegt ist, in einer Ebene pa-
rallel zu dem einem ersten Gehause (7) gedreht zu
werden, wobei das Haltemittel (1) die Leiterplatte (8)
mechanisch mit dem ersten Gehause (7) verbunden
halt,

das erste Gehause (7) ferner ein erstes Befesti-
gungselement (4) und ein zweites Befestigungsele-
ment (5) umfasst, wobei die beiden Befestigungse-
lemente (4, 5) ausgelegt sind, die Leiterplatte (8) in
einer fixierten und gesicherten Position an dem ers-
ten Gehause (7) montiert zu halten, was den Betrieb
des Leuchtmittels (12) ermdglicht, und

das erste Gehause (7) ferner ein Anschlagelement
(6) umfasst, das ausgelegt ist, die Leiterplatte (8)
zurlickhalten, wenn die Leiterplatte (8) durch Entrie-
geln der Leiterplatte (8) von dem ersten Befesti-
gungselement (4) und von dem zweiten Befesti-
gungselement (5) von dem ersten Gehause (7) ge-
16st wird, wobei die Leiterplatte (8) ausgebildet ist,
sich um den durch das Haltemittel (1) gebildeten au-
Rermittigen Drehpunkt zu drehen und in einer defi-
nierten Position zurlickzuhalten, wenn das Anschla-
gelement (6) die Drehung der Leiterplatte (8) stoppt.

Beleuchtungsvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, dass das Haltemittel (1)
durch eine Schraube gebildet ist.

Beleuchtungsvorrichtung nach Anspruch 1 oder 2,
dadurch gekennzeichnet,

dass das erste Befestigungselement (4) durch eine
Schraube gebildet ist und das zweite Befestigungs-
element (5) durch eine Klammer gebildet ist.

Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 3, dadurch gekennzeichnet,

dass das erste Gehause (7) einen Anschlussklem-
menblock (14) aufweist, wobei auf den Anschluss-
klemmenblock (14) zugegriffen werden kann, wenn
die Leiterplatte (8) von dem ersten Befestigungse-
lement (4) und von dem zweiten Befestigungsele-
ment (5) entriegelt und zu dem Anschlagelement (6)
gedreht ist.

Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 4, dadurch gekennzeichnet,

dass das erste Gehause (7) ausgelegt ist, eine Dif-
fusorabdeckung zu halten, wobei vorzugsweise die
Leiterplatte (8) vor mechanischen St6Ren geschutzt
ist, wenn die Diffusorabdeckung an dem ersten Ge-
hause (7) montiert ist.

Beleuchtungsvorrichtung nach Anspruch 5, da-
durch gekennzeichnet,

dass das erste Befestigungselement (4) und das
zweite Befestigungselement (5) durch die Diffu-
sorabdeckung abgedeckt sind, wenn die Diffusorab-
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deckung an dem ersten Gehause (7) montiert ist.

Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 6, dadurch gekennzeichnet,

dass die Leiterplatte (8) ein Handhabungselement
(2) umfasst, vorzugsweise eine Lasche, die ausge-
legt ist, durch einen Monteur verwendet zu werden,
um die Leiterplatte (8) zu halten, ohne das Leucht-
mittel (12) zu berthren.

Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 7, dadurch gekennzeichnet,

dass auf der Leiterplatte (8) eine sichtbare Markie-
rung (11) angeordnet ist, vorzugsweise ein Pfeil, um
die Drehrichtung der Leiterplatte (8) anzuzeigen.

Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 8, dadurch gekennzeichnet,

dass die Leiterplatte (8) mindestens eine Offnung
(16, 17) in naher Position zu dem Haltemittel (1) um-
fasst, die zum Durchflihren der Drahte ausgelegt ist,
um das Leuchtmittel (12) mit der elektronischen
Schaltungsanordnung (13) zu verbinden.

Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 9, dadurch gekennzeichnet,

dass das Leuchtmittel (12) durch mindestens eine
Leuchtdiode oder eine Vielzahl von Leuchtdioden
gebildet ist.

Revendications

Dispositif d’éclairage, comprenant

un premier logement (7),

un moyen d’éclairage (12) agencé sur une carte a
circuit imprimé (8),

un circuit électronique (13) regu dans le premier lo-
gement (7) pour faire fonctionner le moyen d’éclai-
rage (12) et connecté électriquement au moyen
d’éclairage (12) par des fils,

la carte a circuit imprimé (8) étant montée sur un
point de pivot décentré par un moyen de maintien
(1) au premier logement (7), moyennant quoi

la carte a circuit imprimé (8) est congue pour étre
mise en rotation dans un plan paralléle au un premier
logement (7) moyennant quoi le moyen de maintien
(1) garde la carte a circuit imprimé (8) connectée
mécaniquement au premier logement (7),

le premier logement (7) comprend en outre un pre-
mier élément de fixation (4) et un deuxiéme élément
de fixation (5), moyennant quoi l'un et 'autre des
éléments de fixation (4, 5) sont congus pour main-
tenir la carte a circuit imprimé (8) dans une position
fixée et sire montée au premier logement (7) per-
mettant un fonctionnement du moyen d’éclairage
(12), et

le premier logement (7) comprend en outre un élé-
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ment d’arrét (6) congu pour retenir la carte a circuit
imprimé (8) lorsque la carte a circuit imprimé (8) est
libérée du premier logement (7) en déverrouillant la
carte a circuit imprimé (8) du premier élément de
fixation (4) et du deuxieme élément de fixation (5),
moyennant quoi la carte a circuitimprimé (8) est con-
cue pour tourner autour du point de pivot décentré
formé par le moyen de maintien (1) et pour rester
dans une position définie lorsque I'élément d’arrét
(6) arréte la rotation de la carte a circuit imprimeé (8).

Dispositif d’éclairage selon la revendication 1, ca-
ractérisé en

ce que le moyen de maintien (1) est formé par une
vis.

Dispositif d’éclairage selon la revendication 1 ou 2,
caractérisé en

ce que le premier élément de fixation (4) est formé
par une vis et le deuxieme élément de fixation (5)
est formé par une attache.

Dispositif d’éclairage selon I'une quelconque des re-
vendications 1 a 3, caractérisé en

ce que le premier logement (7) comprend un bornier
(14) moyennant quoi le bornier (14) est accessible
lorsque la carte a circuitimprimé (8) est déverrouillée
du premier élément de fixation (4) et du deuxieme
élément de fixation (5) et mise en rotation vers I'élé-
ment d’arrét (6).

Dispositif d’éclairage selon I'une quelconque des re-
vendications 1 a 4, caractérisé en

ce que le premier logement (7) est congu pour main-
tenir un couvercle de diffuseur, moyennant quoi de
préférence la carte a circuit imprimé (8) est protégée
contre des impacts mécaniques lorsque le couvercle
de diffuseur est monté au premier logement (7).

Dispositif d’éclairage selon la revendication 5, ca-
ractérisé en

ce que le premier élémentdefixation (4) etle deuxie-
me élément de fixation (5) sont couverts par le cou-
vercle de diffuseur lorsque le couvercle de diffuseur
est monté au premier logement (7).

Dispositif d’éclairage selon I'une quelconque des re-
vendications 1 a 6, caractérisé en

ce que la carte a circuit imprimé (8) comprend un
élément de manipulation (2), de préférence une lan-
guette, congu pour étre utilisé par un installateur pour
maintenir la carte a circuit imprimé (8) sans toucher
le moyen d’éclairage (12).

Dispositif d’éclairage selon I'une quelconque des re-
vendications 1 a 7, caractérisé en

ce qu’il y a un marquage visible (11), de préférence
une fléeche, placé au-dessus de la carte a circuit im-
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primé (8) pour indiquer le sens de rotation de la carte
a circuit imprimé (8).

Dispositif d’éclairage selon I'une quelconque des re-
vendications 1 a 8, caractérisé en

ce que la carte a circuit imprimé (8) comprend au
moins une ouverture (16, 17) en position proche par
rapport au moyen de maintien (1) congue pour faire
passer les fils pour connecter le moyen d’éclairage
(12) au circuit électronique (13).

Dispositif d’éclairage selon I'une quelconque des re-
vendications 1 a 9, caractérisé en

ce que le moyen d’éclairage (12) est formé par au
moins une diode électroluminescente ou une plura-
lité de diodes électroluminescentes.
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