MATRIX LIGHT ILLUMINATION APPARATUS BACKGROUND OF THE
INVENTION 1. Field of the invention The present invention relates to a matrix
light illumination apparatus, and more particularly, to a matrix light
illumination apparatus capable of obtaining a uniform light source by
adjusting the distances between light sources. 2. Description of the prior art
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mercury lamps. These light sources require more space for installation and
consume more energy. Besides, a uniform light source is hard to obtain. In
addition, light emitting d@ﬁ&&l&@@ﬁﬁt@g Qg@flml@pv&m saving, high
emitting efficiency, and small volume, and it is suitable for illumination in a
place with small installation space. However, the heat produced by an LED in
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area becomes more and more non- unlform. That is, the non- uniform
luminance of the advertisement box due to the non-uniform emitting affects
the displayptsacpaorobigeadugrisement box. Accordingly, the scope of the
invention provides a matrix light illumination apparatus with a plurality of light
devices. MopapyrmiRetidistapsasitbeirenitheoiass davitiesesl @ adivriahlsually
and the nsatyixdigVéritionsnaiidss, aqpatatismpoyVitles altesipsalegen bulbs, or
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illumination apparatus.
In addition, light emitting diode (LED) has the lefits of power saving,
high emitting efficiency, and small volume, andsitsuitable for illumination in
a place with small installation space. Howeveg, liieat produced by an LED in
operation affects its junction temperature; i.aaffects the emitting efficiency,
the consumed energy, and the life of the LED. pioblem of heat dissipation
would be especially serious for high power LED.

In terms of its application on advertisement boxée light sources
traditionally used are usually fluorescent lamp$uorescent lamp could form a
good uniform light source, but after they are ulseda time and before they fail,
the emitting area becomes more and more non-unifoffhat is, the non-
uniform luminance of the advertisement box dueh@® mon-uniform emitting
affects the display function of the advertisement.b

Accordingly, the scope of the invention provides naatrix light
illumination apparatus with a plurality of lightiees. Moreover, the distances
between the light devices are adjustable, and th&imlight illumination
apparatus provides structural heat dissipatingasoto solve the problems
mentioned above.



Another scope of the invention provides a matrix light illumination apparatus
capable of obtaining a uniform light source by adjusting the distances
between light sources. According to a preferred embodiment, a matrix light
illumination apparatus of the invention includes a matrix member, a plurality
of heat-dissipating fins, a plurality of light devices, and a control circuit. The
matrix member has a first $UbBRNO& §éﬂ6hbl‘é5fﬂéfd@l\1'he
heat-dissipagg fifis,re Hfsﬁ%s%gaﬂli‘r‘? Usto S%B%?e el Reysamaton
demouny; lé(rérﬂgémted on the second surface. The contro CII’CUIt connects
the light devices in series with a power cord for controlling the emitting of the

light devices, Morepvet, sachrofibe;/i ?g\,ﬁag@dg NP
Said LB aaate gﬂfﬁ%?g &5 R %én}ﬁ ol & Eﬂﬁ e,

colors bl devices hereby can em| light of different colors SO
that the |IIum|nat|on of the matrix light illumination apparatus of the invention
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In addition, several matrix light illumination appéuses of the invention
can be arranged in parallel and be installed iadrertisement box, and cross-
arranging the light devices of the matrix lightuitiination apparatuses provides
a uniform back plane light to replace the converaldight source of fluorescent
lamps. The matrix light illumination apparatustioé invention can use LEDs to
prolong the life of the light devices. Besides, use of the lens mentioned
above, the plane light provided by the matrix lighimination apparatuses is
therefore more uniform.

Similarly, several matrix light illumination appawaes of the invention can
also be connected in series as a mood light, wtachbe installed on a beam, a
staircase, or an embedded ceiling. Besides, thercof each of the light
devices is disposed with a reflector thereon flecéing a light emitted by said
light device to an opposite direction of the refitec Therefore, the matrix light
illumination apparatus can be regarded as a muigseful mood light.

Furthermore, the light devices of the matrix lightmination apparatus of



light device to an opposite direction of the reflector. Therefore, the matrix light
illumination apparatus can be regarded as a multi-purposeful mood light.
Furthermore, the light devices of the matrix light illumination apparatus of the
invention can dissipate heat directly via the matrix member so that the

junction temperature of the LED is lowered to maintain good emitting
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FIG. 3A is a schematic diagram according to an application of the invention.
FIG. 3B is a cross section along X-X line in FIG. 3A. FIG. 3C is a schematic

diagram of the graumnting SORfioNEON e Tight Aemings BoqordingItedie
application. EIG. 4 is a cross section of the matrix light illumination apparatus

of the inventiliir didpSsee6Malir Hiageidarreifing werapdegnbodiment of the
DESCRIPABROF THE INVENTION Referring to FIG. 1, FIG. 1 is a

schematic dla%ram according to a preferred embodiment. Accordlr}P to the
1y

preferred enty dl%nlls agn%m@hdﬂ@wn up view of the matrixgtit mination
apparatus according to the preferred embodiment.

FIG. 2B is another partial blown-up view of the matight illumination
apparatus according to the preferred embodiment.

FIG. 3A is a schematic diagram according to an ieafbn of the
invention.

FIG. 3B is a cross section along X-X line in FI&.3

FIG. 3C is a schematic diagram of the mounting tpos of the light
devices according to the application.

FIG. 4 is a cross section of the matrix light illiation apparatus of the
invention disposed on an embedded ceiling.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, FIG. 1 is a schematic diagesuoording to a preferred
embodiment.  According to the preferred embodimeat, matrix light
illumination apparatus 1 of the invention includasmatrix member 11, a



illumination apparatus 1 of the invention includes a matrix member 11, a
plurality of heat-dissipating fins 12, a plurality of light devices 13, and a
control circuit 14. The matrix member 11 has a first surface 112 and a
second surface 114. The heat-dissipating fins 12 are disposed on the first
surface 112. The light devices 13 are demountably mounted on the second
surface RWARIPhaf BERLIIPEIRAMIA AN dLs RO AHIIEIBN 0 R fiTetts ane Ff?”tm'
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often maglarapleiginetheemalsefrdivgtiviesmataribibpbh & ot dimiteseiarbis1 inby
addition|déigniae alolaethdceslitiiribe diglatiaevicegs 1t it @nesdjsvisis madmy-piece
dissipatetkmadh®s eatdigiakipating e dsiosodinatisaimsicattitectivity proiiecise,
are notitee mheix thernbat- dissohativeg Hee-diesgetiny diysthis pdsedroadief high
matrix nieenoei-tdndotived mgttyidhebptatas e teimbtedithent, |e aasddviothethig fiteat
devices dr8dimsdduasthe lbgist dedceE D3 notagieoaioimishigoissinatd alia LEDheat-
can be aisgipatingEinsalddo Herayreendusivity vk aFOnatigelomhEE Dedheat-
a combifligsiating DnEashexteneallyleishoaed on Searsoralerdrhit light of
different colors, such that the illumination of the matrix light illumination
apparatus 1A¢chelingeistidne preferred embodiment, each of ligat devices 13
includes at least one LED (not shown in FIG. 1} aaid LED can be a white
LED, a red LED, a green LED, a blue LED, a yello&D, or a combination
LED. Each of the light devices 13 hereby can digfitt of different colors, such
that the illumination of the matrix light illuminan apparatus 1 of the invention
can carry more varieties. In addition, the LEDeath of the light devices 13
can be soldered on a metal circuit board 132 (hotve in FIG. 1). The metal
circuit board 132 directly contacts the secondasefl14 of the matrix member
11 for increasing the thermal conductivity (alséereng to FIG. 2A and 2B).
The LED of each of light devices 13 can also bekpged on a heat-conductive
substrate. Each of the light devices 13 is dispase the second surface 114
such that the heat-conductive substrate tight ctstdne matrix member 11 to
achieve the heat-conducting effect. Moreover, tE® of each of the light
devices 13 is disposed with a lens 134 thereon thattthe light emitted by said
LED passes through the lens 134 and uniformly dggseout. The matrix light
illumination apparatus 1 of the invention hereby easily produce a uniform
matrix light source.




can carry more varieties. In addition, the LED of each of the light devices 13
can be soldered on a metal circuit board 132 (not shown in FIG. 1). The
metal circuit board 132 directly contacts the second surface 114 of the matrix
member 11 for increasing the thermal conductivity (also referring to FIG. 2A
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thread iH&Préhatds, dnendigitanag blithe doans\eessabéhnaaiivy1d0y isne screw in
substantiellaegustictaidhe. pitch of the screws 15. The depth of the screws
1162 depends on the design requirement. If it is too deep, it would be hard to
screw tight, winiigaifyt tisetogalw nianided bie qxot arewriLiapaotily-shaweyalot
in actual applaatipasyntive Fybt devicgadridfoas) alachbefiitgeindedidys 13 can be
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could alsolpeéntbantathbysohlpdne Bueelgl devices 18 arounted on the second
surface 114 of the matrix member 11 by making ttrevss 15' to engage with
the nuts 152, that is, screwing the screws 15'timomatching nuts 152. It is
worthy to notice that the nuts 152 are not limitedstandard nuts and can be
replaced by a slider 152" with a threaded holesiheas shown in FIG. 2B.

Because the light devices 13 are mounted by scr@smounting of the
light devices 13 belongs to demountable mountingtlsat the mounting
positions of the light devices 13 can be arbityacihhanged. The matrix light
illumination apparatus 1 of the invention hereby odtain a required uniform
light distribution by adjusting the distances oé tight devices 13 mounted on
the matrix member 11. Combining the dispersiorctfbf the lens 134, the
matrix light illumination apparatus 1 of the invemt can easily obtain a
uniform matrix light source. In addition, a powsard 142 for connecting the
light devices 13 in series can also be disposdterscrew slots 116 or the T-
shaped slots 116', which not only is beautiful &iso protects the power cord
142.



actual applications. Similarly, the matrix member 11 can also include a pair of
T-shaped slot 116', as shown in FIG. 2B. Therefore, each of the light devices
13 can be mounted on the second surface 114 by two or more screws 15'

and matching nuts 152. The nuts 152 are disposed in broader runners 1162’
and are movable only in the runners 1162'. The light devices 13 are mounted
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can be dibsipatetinga ditedieat-ofistipdigiy fieyvit2onfthipeatrix light illumination
apparatuses 1 is toward the screen 22. The s@Zearries an advertisement
message. The advertisement message is displaygwjegting a uniform plane
light produced by the matrix light illumination agmatuses 1 on the screen 22.
The mounting positions of the light devices 13 la# matrix light illumination
apparatuses 1 are not limited to FIG. 3A, and tteeybe mounted in interlaced
positions, as shown in FIG. 3C. In actual appitccgtthe mounting distances of
the light devices 13 depend on the requiremenhefgroduct to produce the
required light distribution.

Therefore, the matrix light illumination apparatusof the invention can
replace the conventional fluorescent lamps andhebenefits of power saving,
long life, and so on. Especially, the required tiglstribution can easily be
obtained; that is, the light distribution is nahilted to uniform plane light.

According to another application, a plurality of ethmatrix light
illumination apparatuses 1 of the invention carcésenected in series as a mood
light, which can be installed on a beam, a sta@cas an embedded ceiling for
decorative illumination. In addition, referring ®©G. 4, FIG. 4 is a cross



matrix member 11 to lower the junction temperature, improve the emitting
stability, and prolong the life of the LEDs. Referring to FIG. 3A and 3B, FIG.

3A is a schematic diagram according to an application. FIG. 3B is a cross
section along X-X line in FIG. 3A. According to the application, a plurality of
the matrix light illumination apparatuses 1 is installed in an advertisement
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an embedded ceiling 3. Because each of the light devices 13 of the matrix
light illumination apparatus 1 of the invention is disposed with the reflector
138 thereon, the light emitted by said light device 13 is reflected by the
reflector 138 so that the propagation of the light is orientated and the
decorative illumination can be more multi-purposeful, as shown in FIG. 4. As
described ab¥het the aseshices between the light devices of the matrix light
illumination apparatus of the invention can be adjusted to obtain the required
light.distriipationlige didasndtierhepparatdsceshipyrisimeh of the light devices in
operation can be dissipated via the heat-dissipating fins of the matrix

member todoWaFhdMERAFSN 1aen PSR ST oI IR SU4EARS, 2 2
prolong the IifSSPIMESUERLE In addition, because the LEDs chosen can be of
different calopfuraaghopiriberligssipatieesreaniemieditipsenycmer bigints disposed
Moreover, if thm th&id@\éqﬁadgcwdje a plurality of LEDs or combination

LEDs, the light devi can selectiv mit ht of us colors to make

the i B AREH I B8 G AR A SRR R MR e on
more varietie %‘?ﬁ% TeCittions of the preferred embodiment above, the

featjres %31‘?&% HWSPE; % 'ér%‘?u@o&e@ﬂé% %‘?Sﬁcrf% fi-gf the light

H

er(r)1vt\)/((§:j/|rrr1ent8 |88[R§e abovlggg'? g olb g?:%}veﬁlﬁs all zzlte?nrgﬁve and
eq“%’a' %%?}ﬂ%ef R AR ieRely SR}’G&?% rﬁh %‘F& r?éi‘L BPEAs Y
C'a'ms ﬁ %’% %%%r 5189( HEEESa red
Ilmlted %?f HHﬁo Iﬁg
cIaime |s 1. A matrix light 1l ummatlon apparatus comprising: a matrix

A%;&?Qg §"c§rté1%{ &%ﬂwachéeL %t each of

mergbety I Y ST A
surfaceth@rr el @ﬂ? el T G RO R Mlcpose

disposeg, ur ace; and a plurality of light devices
being demountably mounted on the second surface.
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5. The matrix light illumination apparatus of claim Wherein each of the light
devices comprises a cover for protecting said ldghtice.

6. The matrix light illumination apparatus of claimherein the cover of each of
the light devices is disposed with a reflector ¢oer, and the reflector reflects a
light emitted by said light device to an oppositection of the reflector.

7. The matrix light illumination apparatus of claimvherein the light devices are
connected in series by a power cord.

8. The matrix light illumination apparatus of claimherein the matrix member
comprises a screw slot, the screw slot comprigdesnaversal thread, each of the
light devices is mounted on the second surfacaehtatrix member by a screw,
and the screw matches the transversal thread.

9. The matrix light illumination apparatus of claimherein the matrix member
comprises a T-shaped slot, each of the light devisemounted on the second
surface of the matrix member by a screw and athatnut is disposed in the T-
shaped slot, and the nut matches the screw.

10. The matrix light illumination apparatus of claim Wwherein a plurality of the



2. The matrix light illumination apparatus of claim 1, wherein each of the light
devices comprises at least one light emitting diode (LED). 3. The matrix light
illumination apparatus of claim 2, wherein the LED of each of the light
devices is one selected from the group consisting of a white LED, a red LED,
a green LED, a blue LED, a yellow LED, and a combination LED. 4. The _
matrix TGAY ML ARERRRA ARRAGEREM TS BHERTRARE G BTk ciep e in
light deditBEV8riBRIBPEHRIN SMBEPHAYIIE A Tarl B8ldhs is disposed
above said LED. 5. The matrix light illumination apparatus of claim 1, wherein
eachloflthe _H@Tzﬁf‘ﬂ&@iﬁég%ﬁﬁ'?ﬁ‘i@éé‘%oé‘é%@ﬁfﬁ ﬁ%‘f@d@fﬁ@rgﬁloaliﬁhtrﬂ'wi(%.té?
The mdtBH I IHHIRRRNS 2 S PRRARYSSEP QErAsARpRERsIESRE L8R INsidigdhon a
of the RGFTUSRIBLGEGsPLRBEMRAMIFEiHENBP thereon, and the reflector
reflects a light emitted by said light device to an opposite direction of the
reflector. 7. The matrix light illumination apparatus of claim 1, wherein the
light devices are connected in series by a power cord. 8. The matrix light
illumination apparatus of claim 1, wherein the matrix member comprises a
screw slot, the screw slot comprises a transversal thread, each of the light
devices is mounted on the second surface of the matrix member by a screw,
and the screw matches the transversal thread. 9. The matrix light illumination
apparatus of claim 1, wherein the matrix member comprises a T-shaped slot,
each of the light devices is mounted on the second surface of the matrix
member by a screw and a nut, the nut is disposed in the T- shaped slot, and
the nut matches the screw. 10. The matrix light illumination apparatus of

claim 1, wherein a plurality of the matrix light illumination apparatuses are
arranged in parallel and are installed in an advertisement box, so as to
provide a uniform back light. 11. The matrix light illumination apparatus of
claim 1, wherein a plurality of the matrix light illumination apparatuses are
arranged in series and are installed on a beam, a staircase, or an embedded
ceiling.



