| NDI RECT: LI GHTI NG APPARATUS TECHNI CAL FI ELD Wbol ] The present
imaintion relates to an indirect lighting apparatus for n'rathanng a
ceiling face or a wall face of a roomwith a light beamfroma I|ight
source so as to light the inside of the roomwith t reflected Iight

beam by, for exanple, cove lighting or cornice |lighting. BACKGROUND
ART f0002.1 in alighting nethod for suppressing glare willie

creating a soft atnosphere of a room an indirect iigbtjng apparatus

has been conventionally used for irradiati irradi ati on face such
as a wall face, floor facé?ﬂguu%cgé#ﬁ#ﬁ@mﬁggéﬁgﬁbggsgo light the

inside of the roomwith a reflected |ight beam As exanples of such
an indirect lighting apparatus 100 have been proposed vari ous ki nds

of devices, | j or lanp 104 serving as a light solute is
cont ai ned iﬁﬁgnéﬁgbgglﬁﬁéggfor containing a light source, forned on a
boundary bebﬁfe? a wail face 101 and a ceiling ace 102" and then, a
space S to Q% radiated is irradiated with a reflected i ght beam

obtai ned by reflegting a |ight bea irradiated fr t he vapor | anmp

104 0n - | nadt at | He PRsant HYCBHER BETHHE GalTtiitJeR0LE GOPEHE T §

]I;ggﬁrrégtz ' ?%gg%megra ceFi) 1§1§ rf"z;c'e oli')g:\!vgﬂl & oFf)'raI I%I;)mA\I;VEthanﬁgﬂFgéarg%o%lta
light source so as to light the inside of the room with a reflected light beam

by, for example, cove lighting or cornice lighting.

BACKGROUND ART
[0002]

In a lighting method for suppressing glare while creating a soft
atmosphere of a room, an indirect lighting apparatus has been
conventionally used for irradiating an irradiation face such as a wall face, a
floor face, or a ceiling face so as to light the inside of the room with a
reflected light beam. As examples of such an indirect lighting apparatus
100 have been proposed various kinds of devices, in which a vapor lamp 104
serving as a light source is contained in a cavity 103 for containing a light
source, formed on a boundary between a wall face 101 and a ceiling face 102,
and then, a space S to be irradiated is irradiated with a reflected light beam
obtained by reflecting a light beam L irradiated from the vapor lamp 104 on
an irradiation face 105 such as the wall face 101 or the ceiling face 102, as
shown in Fig. 8 (e.g., Patent Document 1).
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PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 00041 In the
above-described ind.irect |ighting apparatus 100, a high uniformty
ratioof illum nance can be obtained at the irradiation face 105 when

a di stance between the vapor' n. 104 serving as the |light source and
the irradi ati one 105However, it isssible to take a gee distance

bet ween the vapor lanp 104 and the irradi ation face 105 w t hout any

| eakage of direct radiation fromthe vapor lanp 104 to the space S to
be adiate QOQﬂ view of this, the cc:inormally installed in the

vicinity of one end of the irradiation face. Therefore, .the jrradface
105 near thé aeRf ﬁﬁc"tnﬁ‘énts]t'dlépﬁ?esreﬁ%at\eiﬁ pri ni%%di‘?ehé}t[%%o)?

bright: in cogirgst, the uniformty ratio of illum ne |Ice becones
nor e signifﬂé t y degraded at the irradiation face 105 nore apart
frompor | anp 104, [0005] Hence, an object of the present

invention is t p. vide an indirect lighting apparatus capable of

i ncreasi ng | for i : Ethrtance at an irradiation
face even i%ﬁﬁﬂgﬁ%%géﬂaﬁ%ﬂ%ﬁgvﬁpgﬁ¥n¥gurce is installed, at an end.
of the 3rragathPR\#4E BE SOLVED BY THE INVENTION

[0004]

In the above-described indirect lighting apparatus 100, a high
uniformity ratio of illuminance can be obtained at the irradiation face 105
when a distance between the vapor lamp 104 serving as the light source and
the irradiation face 105 is great. However, it is impossible to take a great
distance between the vapor lamp 104 and the irradiation face 105 without
any leakage of direct radiation from the vapor lamp 104 to the space S to be
irradiated. In view of this, the vapor lamp 104 is normally installed in the
vicinity of one end of the irradiation face. Therefore, the irradiation face
105 near the end on the side of the vapor lamp 104 is markedly bright: in
contrast, the uniformity ratio of illuminance becomes more significantly
degraded at the irradiation face 105 more apart from the vapor lamp 104.
[0005]

Hence, an object of the present invention is to provide an indirect
lighting apparatus capable of increasing the uniformity ratio of illuminance
at an irradiation face even in the case where a light source is installed at an

end of the irradiation face.

MEANS FOR SOLVING THE PROBLEMS

[0006]



NS FOR SOLVI NG THE PROBLEMS [ 00001 An indi re lighting
apparatus in. a first aspect according to the present inventiondi ates
a planar nenber with a |ight beam and then, lights the planar nenber
with a reflected Iight beamtherefrom The indirect |ighting
apparatus includes: an LED line lighting device including a plurality
of LEDs aligned at one end of the planar nenber; and a | um nous
distributing lens for controlling a lum nous distribution of a light

beam om 112 {1 omLhe LED | 1e.J LAILANA Sevice. 40S LU oyt o,
unifor vy LU nence, St AL At on Lace of e phaner mnher
the. present ERVEIAOAR RGO UA: oo ARG JOR BT BFIEr ot Ha
st ributi oatr gl arEeg i ased Bea0r 3 BEP i W Ene PO v einga
a eurnial PhornnoekPReslalR3t dRF bl Pl iRl P M PR RER  FufiRBRL o
distributing lens for controlling a luminous distribution of a light beam
emitted from the LED line lighting device, the luminous distributing lens
being formed in such a manner as to achieve uniformity illuminance at an
irradiation face of the planar member based on a previously calculated
luminous distribution curve.
[0007]
In the indirect lighting apparatus in a second aspect according to the
present invention in addition to the configuration of the indirect lighting

apparatus in the first aspect, the luminous distribution curve is expressed

by the following mathematic equation:

2
d E
[ = e

. H
sin 6
wherein 0 designates an incident angle with respect to the planar member;
E denotes a normal illuminance at a position at which the light beam is
incident into the planar member; d designates a distance from the planar
member to a light source; I denotes an intensity of the light beam
transmitting the luminous distributing lens; and n designates a variable

ranging from 1 to 3.



tn, lentt into the planar neinber;(sachstanc.e hemthe plartal, Men;
ber toht SO A3e; |:ienotes annsitv of the |ight beam Leartr-
hananol | ens earL n designates a variable ranging fromto 3. [0008]
The indirect lithting ppara Ins in a third aspect according to the
preinventiog(ldit.lOn to the co guration. Farther includes at |east
two or nore LED line lighting devices for emtting |ight haans at
different color tenperatures, wherein a light emtting color
tenperature can_be changed b d ownr eriiet7 one of the LED line
I'ighting deddQ to emit the I ight beam [0009] In an.ghti rig
pparatus in a fourth aspect. according to.the presentn in addition to
Theattiag ik : ; sipeghth

the coringthe ind FIGRBRHGE SHPAEH AR 4 [ETE RSP REVBIPEGALIAg
for irradi at].oirensgen? ircl:veeinltliorr]l,gili 2&§itiv(\)jntt2 tﬁe lcj)ngli]éuration, further includes at least
two or more LED line lighting devices for emitting light beams at different
color temperatures, wherein a light emitting color temperature can be
changed by allowing either one of the LED line lighting devices to emit the
light beam.
[0009]

In an indirect lighting apparatus in a fourth aspect according to the
present invention in addition to the configuration, the indirect lighting
apparatus is either cove lighting for irradiating a ceiling face with a light
beam or cornice lighting for irradiating a wall face with a light beam.
[0010]

With the indirect lighting apparatus according to the first aspect,
the LED line lighting device including the plurality of LEDs serves as a
light source, so that the LEDs having an advantage of a lifetime or power
consumption can be used to uniformly irradiate an irradiation face in a
widthwise direction. In addition, the luminous distribution of the light
beam emitted from the LED line lighting device is controlled by the
luminous distributing lens such that the uniform illuminance at the
irradiation face of the planar member can be achieved, thus increasing the
uniformity ratio of illuminance at the irradiation face.

[o011]
With the indirect lighting apparatus according to the second aspect,

the intensity I at each of the incident angles 6 obtained based on the above-
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beamor colt')radiating a wall face with a |light eeam Wth
the indi t lighting apparatus accordng to the itro, aspect, the LED
line lighting device including the plurality of LEDs serves as a
Iight source, so that the LEDs having an advantage of a lifetine or
power consunption can be used to uniformy irradiate an irradiation
fac wi dthw se direction In addition, the huninous distribution of ,
light beamemtted fromthe LED line lighting device is controlled by
the lum nous, distributing |l ens such that the no itbrmil.iuniinance
at the irradieatikal pacherprtisp eappanacambaisEPreessf pe theching\reds t hus
increasing the uniformty ratio of ilium na.nce at _the irradiation
face. 1. 001.d181tr%1tlﬁntq%vq-n’8h? bgpt fﬂwﬁteinﬁgteérft@n ége&Fd? Hge tighting

secons % e St DB CAPLE Sed 8 Uhe Lum nous
G st i but i oSt IR SLE Rt FAIBFRTEALAE 5240 S TEIBRIBRS ¢ he
incident O matches with the |unjnous distributionthe y. nfoyfmdo of
{11 um nance "&lFRomAHIc 360x B} MPREONP ASRTRETGR v ThUS.6heS much
preferable thgh (e Yar! 20 Enlhdite taRbo 18,50 Pal LR850 H08.
Here, it is much preferable that the variable n is 3 by the cove lighting or
the cornice lighting.
[0012]

With the indirect lighting apparatus according to the third aspect,
the emitted light color temperature can be changed according to the
variations in the case where either one of the two or more LED line lighting
devices having different color temperatures is allowed to emit the light
beam and the case where the other LED line lighting device is allowed to
emit the light beam. Consequently, indirect lighting can be achieved at a
more comfortable color temperature according to a use object or a time
period of a room at which the indirect lighting apparatus is installed.

[0013]

With the indirect lighting apparatus according to the fourth aspect,
the indirect lighting apparatus is either of the cove lighting for irradiating a
ceiling face with a light beam and the cornice lighting for irradiating a wall
face with a light beam. Thus, the indirect lighting apparatus can be

appropriately used as a luminaire in a residential space in, for example, a

residence.



Wth theapparatus :cording to ther aspect, the emtted. or tenperature
can be changedding to the variations in the case where either one of
the two or nore LED |ine |Iight devices having different col or
tenperatures is allowed to emit the Iight beam and the case where the
other LED line lighting devwe is allowed to emt the |ight beam
Consequently. indirect lighting, can, be achieved at a E e
confortable color tenpec-iording to a use object or a. tinme period of

?iéﬁ?rkgta3g§%§¥t§%§kﬁ§%ﬁﬁﬁﬁqb%gfﬁbqgﬁgﬁﬁﬁ&ﬂ%séggg?]the i ndi rect

['ighting apggéf@us is either of the cove lighting for irradiating a
ceiling fac h a |light beam and the cornice Iighting for

irradiating a malk 3cet beam Thus, dlrec 0- ker ratu§
can be appropnat ef {¥ uséd & e%‘aflﬁtc?ﬂsﬁsze 1‘?91"‘ A'7es ?J‘@ i the 18ptadiation o
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Fig. 2 is a perspective view showing the entire configuration of the
indirect lighting apparatus.

Fig. 3 is a schematic cross-sectional view showing the shape of a
luminous distributing lens in the indirect lighting apparatus.

Fig. 4 is a cross-sectional view showing distribution of a light beam
incident into the luminous distributing lens from an LED line lighting
device.

Fig. 5 is a graph illustrating a luminous distribution curve of a light
beam transmitting the luminous distributing lens, the graph having an
intensity on a vertical axis and an incident angle with respect to a wall face
as a lateral axis.

Fig. 6 is a schematic cross-sectional view showing an indirect
lighting apparatus having two LED line lighting devices in a modification.

Fig. 7 is a schematic cross-sectional view showing an indirect
lighting apparatus by cove lighting in an embodiment.

Fig. 8 is a schematic cross-sectional view showing one example of an

indirect lighting apparatus in the related art.

MODES FOR CARRYING OUT THE INVENTION

[0015]

A description will be specifically given below of an indirect lighting
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schemati ceeticinal view showing the it -t an indirect |ighting
apparatus by cornice lighting owing the entire configuration ot the

indirect lighting apparatus 3 is a schematic
cross' sectonal view showi ng the shape | um nous distributing lens in
the indirect |ighting apparat Fig. 4 is a cross-sectiona

view showi ng distribution of a Iiht beamincident into the | um nousg
lensLED line lighting device Fig. 5 is a graph illustratingous
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lighting ape'gorr%tZUi% tih@ rtegllﬁerrltelglatglﬁijdigé,tbut may be a space in a corridor, a
stairway, a commercial facility, or an office building. As shown in Fig. 1, the
indirect lighting apparatus 1 is a lighting unit that is contained inside of an
elongated cavity 4a formed along one side of a ceiling face 3 constituting the
room 2. The indirect lighting apparatus 1 includes an elongated frame 11
formed into a C shape in cross section, a board 12 fixed inside of the frame
11, an LED line lighting device 14 including a plurality of LEDs 13 arranged
on the board 12, and a luminous distributing lens 15 for controlling
luminous distribution of the LED line lighting device 14. The indirect
lighting apparatus 1 is secured inside of the cavity 4a via, for example, a
support arm 16 that is held in a building body at one end thereof, so that the
indirect lighting apparatus 1 receives electric power through an electric
wiring. The method for securing the indirect lighting apparatus 1 is not
limited to this, and therefore, the frame 11 per se may be fixed to the

building body via a bolt, not shown.

[0016]

As shown in Figs. 2 and 3, the frame 11 is a resin or metallic frame
whose inner face 11a is whitened or mirrored so as to collimate light beams
emitted from the LEDs 13 in an irradiation direction. The board 12 is
securely contained inside of the frame 11, and has a plurality of sockets

aligned for fixing the LEDs 13 in a longitudinal direction. Each of the LEDs
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MODES FOR CARRYI NG OQUT THE | NVENTI ON [ 0015] apparatus 1 in a best
enbodi nent with reference to Figs. 1 to 7. An indirect iigthting
apparatus: 1 in the present enbodinent is installed Mone room2 in a
rebui di ng such as an apartnent house or a house. Here, the
installationOlc the Indirect lighting apparatus 1 is not limted to
the room2 in the residential building, but may be a space in a
corridor, a stairway, a commercial facility, or an office building.

As shown in Fi g. t he i.ndirect htin lighting unit t in
cont ai ned i nsiideé lb%hatr?n@r%@&f@a ceabg d4!§ cpgﬁ}%mar eﬁéﬂ@?ﬁﬁaﬁ? a
ceiling face constituting the r di.r htin

apparatus 1 eﬁf&ﬁlﬁ%é@piﬁoéﬁfﬁﬁﬁ?@ﬁ?‘fgpaﬁréa’fla ot g |Cﬁ 06 m@%%&’t’ﬁ% in
t 12 d
i ghtl ﬁgcdéeﬁi@ef@ﬂoq%ﬁaﬁ e S P i ?@aﬁwﬁwﬁ%%’r? JRoEirosite

board 12: .No 5 f troll
| um nous d| gﬂ?ﬁeﬁﬁtc% g‘brflugggllé figgbﬁ“ﬁgg”lﬂﬁ e&g\r/i ggnlzl.o Tlhgg
i ndi rect q&yﬁg apparatus 1 is secured insi de of the cavity 4a via,

for exanpl e upport arm 16 that is held in a building body at one

end thereof. so thgt s dadinestyld Q}Mglsrggarat 5. A HBERL VS o
e

electric power th C rc rrn or securlng

the indi recttjﬁans 0 Inpgisi‘g%%rﬁ%& o:lbeI f?tt?& Eo Q{en?rg e golﬁ%% %erﬁgl‘gcflde

therefore e my e via a
bolt not sh i me 11
is aresin or Enqﬁ(l%@ dlfc’ ?rélﬁlglﬁloezlgq:gﬁﬁ(g& adggfC C%g vﬁ 1@

mrrored 80 ﬁﬁaE&%ﬂ%oar %fﬁ!r L?l%q Dep gﬁglttéd)ﬂbﬁlklﬁleﬁgsllr;es in

an irra eeCtSIOH t emtting

f d f
conf! gure lplgﬁpﬂg%of% 1903 b8 ButIRER o deBitbd SLLIAAGLICHIARIGY 29

m at e5|re r tenperature.
curve. That is to say, the luminous distribution curve of the light beam

emitted from the LED line lighting device 14 is previously measured, and
then, luminous distribution characteristics of a light beam directly incident
into the luminous distributing lens 15 from the LED line lighting device 14
and a light beam reflected on the inner face 11a of the frame 11 into the
luminous distributing lens 15 are calculated. The surface shape of the
luminous distributing lens 15 is machined in such a manner that the
luminous distributing lens 15 refracts the incident light beams so as to form
a luminous distribution curve expressed by Mathematic Equation 2 below.
The luminous distribution of the light beam emitted from the LED line
lighting device 14 is controlled when the light beam transmits the luminous
distributing lens 15, and then, is incident on the wall face 5, so that the
reflected light lights the inside of the room 2, as shown in Fig. 4.

[0018]

As is clearly shown in Fig. 4, Mathematic Equation 2 expresses an
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The LEDs 13 are secured in the sockets aligned in the board 12,
respectively, thereby configuring the LED Iine Iighting device 14.

| 00171 The lum nous distributing lens 15 is an el ongat ed
transparent or transiment resin nmenber to he fitted to the frane 11
on an opening side. The lum nous distributing lens 15 is formed into
a curved shape at its surface in such a manner that the |ight beam
emtted fromthe LED line lighting device 14 can be distributed in a

desired lum nous. distribution curve. That is to say, the. |lum nous
distributiOHH%EFV¥IéﬁbﬁRé£F$§th

BRI SN ERE F RO RO UE By tHPHeInE lens
lighting: devi 14 Cevi : d, d then., |um :
AR e e R R
t hedi stri butj I 9 f the LED I|i [ [ devi 14,
| 'ght *beam 1 PEBEEa 2ato PR INHFGFaToE @t b hERbE HoCKT QRS TER G EHe
[ um distributi I 1 | cul ated., Th : f
the | um nouSh QErTHLECRG. PARE (Tan] CoTgRIFREd o HoBHr S RanRE Cifa
the | um j stri_butjng. 1.5 ref ts.t incident light. b
so-as. To f oPHHE LS HEPETTBr AOR AN B "bupP CESREFBY: RECAGHRTHG.
Equat i 2 bel.qw. | umi . StribUtiOn of t li-ght b itted.
Fauat on 2 et ath.oDEyl-nSAT: deRhLRUA LR e LB IR B
bean1transnbgs.£]¢ %qunogsvgisfr'pu%ing lens 1.5, and then, is
i nci dent on 2tAE KA B S Ve4b™ ikt “the reflected light |ights the

i nside of t m 2 h in F. [a",8] As is clearly shown in
Fig. 4, Mt eﬁ%@%%aéﬁgﬁﬁ?éﬂgg@expresses an 15 at each of i neuknt

angles Oe with respect to the wall face 5 wherein IF (Ix) denotes a
normal illum nance at the height of the |ight beamincident into the
wal | face 5, and [ Jdesignates a horizontal distance fromthe wall
face 5 to tquéig t Source. Avariable ais 3 in the present

enbodi ment. ‘I ncidentglly, the |um nous distribution curve based on
Mat hemat i cati on %i%f |8ﬁicated by a curve Ain Fig. 5 [Mithematic
Equation tat 91+

[0019]

The intensity I of the light beam transmitting the luminous
distributing lens 15 becomes greater as the incident angle 6 with respect to
the wall face 5 approaches 0°, as illustrated in Fig. 5. In other words, as the
incident height is more equal to a floor face 6, a distance H from the light
source is greater, and the incident angle 0 is smaller, the intensity I becomes
greater. In view of this, the light beam having a greater intensity I is
incident in the vicinity of the floor face 6 that is remote from the light source
and has a relatively smaller incident angle 0, as indicated by (A) in Fig. 4,
whereas the light beam having a smaller intensity I is incident in the
vicinity of the ceiling face 3 that is close to the light source and has a
relatively greater incident angle 6, as indicated by (B) in Fig. 4.

Consequently, the uniformity ratio of illuminance on the wall face 5 can be

g



The intensity of he light beamtransmtting the | um nous distribuchig
| ens 15 becones greater as the incident angle O with respect to the
wal| face 5 approaches O as illustrated in Fig. 5. in other words,
as the nculent height is nore equal to a floor face 6 a distance H
fromthe light source is greater, id the incdenx angle O is snaller,
the intensity | becones greater, in view of this, the |ight beam
having a greater. incident in the vicinity of the floo:r facie 6 that
is renote fromthe |ight source and has s relatively smaller incident
angl e 0, as P¢8re%ted by (.A ) in Fig. 4, whereas the |ight beama
smal | er intingity | is incident Mthe vicinity of the ceiling face 3
that is cl osé (8 the light source and has a. relatively greater

i ncident angle 0,_as.indjcated by (B) in_ Fig.. Consequently; the
unifornity ratio Giclf4nta ’ﬁgﬁg%‘%ﬂ?‘f’ gl irighle 56 Srn i e iased.

(00201 Fe e SR Sl Lhe eaie wher Lle varLanks 1L s 2
vall face | besims sxeell em o sonectine ol Nl At 1L Mt
sccor 110 AL e, SLIEr | A SO 01, A0 i
BECER ATAE LR R R L R TR
A though ond HEBTPRE VTG g deolue B8 KR indiafi B curve »
in Fig. 5! in contrast, the luminous distribution curve in the case of the
variable n of 1 is indicated by a curve C in Fig. 5.
(0021]

Although one LED line lighting device 14 is used in the present
embodiment, the number of LED line lighting devices 14 may be two or
more. As shown in Fig. 6, in the case where the number of LED line lighting
devices 14 is, for example, two, LEDs 13 constituting one LED line lighting
device 14a may emit light beams of a cold color whereas LEDs 13
constituting the other LED line lighting device 14b may emit light beams of
a warm color. With this configuration, the LED line lighting device 14a
emits the light beams of a cold color in the morning or daytime whereas the
LED line lighting device 14b emits the light beams of a warm color at night,
thus achieving the indirect lighting apparatus 1 for emitting the light beams
at a comfortable color temperature according to a life cycle of the resident.
Here, all of the LEDs 13 per se may emit the light beams of the same color,

and further, a film for changing a color temperature may be stuck onto one

of the luminous distributing lenses 15. Here, although it is preferable that
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enbodi ment, the nunber of LED line lighting devices 14 may be two or
nmore. As shown. in Fig. 8, in the ease where the nunber of LED line
lighting devices 14 is, for exanple, two, LEDs 13 constituting one
LED Iinel device 14a may emt |ight beans of a cold col or whereas
LEDs 13 constituting the other LED line lighting devce Mo may emit
light beans WA.E icolor. Wth this configuration, the LED |line
lighting device 14a. emt- the |ight beans of a cold color in the
nmorni ng or daytinme whereas the LED line |ighting device Lib emts the
li ght beans tbf L&IMirmlicbtiog d@mqeilglﬁtS,hOthJ@nac%iegxahﬁ@emé of e eelét
lighting apparatus | for emtting the Iight beans at a con: ftrtable
col or t enpercaloaé agetwrtampgratora of, iffreexayenle, doutRO0p&sivde wegreas Hig

of the LEDs 13 per se may enitlight beans of the sane color, and
further, a fIiEDrEm@rh&bﬁmgdeﬂgceal%wﬂd erpletherlighe beayrs ikhe stag mppdonf
the lum nous distributing | enses 15, Here, although it preferable
that the LEDa GoHE temgatdivge Gé\f?fb@‘aﬂl%llesﬁ}éﬂ}lt(ﬁoﬂ@li‘leil‘ﬁﬁt ath GRTHEIED Cel9F or
at a color tenperature of, for exanple, abput 5000 kel vin mpfre-is
the LED | i ndePPgHitHyCdeiecdiotabasheting tarhe PEHETCERE e hithdGr ¥he

war m col or a color te rature of, Thr exanple, about 3000 kel vin,
an optinum ¢& ?8ﬂ°¥8§§€ﬂﬁgﬁzgfﬁﬁy he chosen according to the

pr ef arence ?ém%ﬂe resident or the (tiler of the wail face 5. [0022]
Mor eover, al gh the description has beenm present

Moreover, although the description has been given of the present
embodiment in which the indirect lighting apparatus 1 is the lighting unit
contained inside of the cavity 4a formed along one side of the ceiling face 3,
for irradiating the wall face 5 with the light beam by the cornice lighting,
the present invention may be applicable to an indirect lighting apparatus 1
attached at the upper end of the wall face 5, for irradiating the ceiling face 3
by the cove lighting.

[0023]

In, for example, the cove lighting, a cavity 4b is formed along an
upper edge of the wall face 5, and then, an indirect lighting apparatus 1 is
contained inside of the cavity 4b. As shown in Fig. 7, the indirect lighting
apparatus 1 includes an elongated frame 11 formed into a C shape in cross
section, a board 12 fixed inside of the frame 11, an LED line lighting device
14 including a plurality of LEDs 13 arranged on the board 12, and a
luminous distributing lens 15 for controlling luminous distribution of the
LED line lighting device 14, and further, is fixed to a building body via, for
example, a support arm 16, like the above-described cornice lighting. The

LED line lighting device 14 includes two LED line lighting devices 14a and
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enbodi nent in which the indirect lighting apparatus 1 is the lighting
unit COIlldJICci it JAP of the cavity 4a forned along one side :if
Elmceiling fixce 3, for it adiating, the wall fx-nie 5 wth. the
Iight beam bCfl cc | Ehting, the present invention nay he applicable
to an indirect lighting apparatus attached at the3)( and of the
ixrali face 5, for irradiatingng face 3 by the cove ligi [0023] In,
for exanple, the cove lighting, a cavitytbrmed al ong an upper edge of

the wall face 5, and then, an indirect lighting apparatus 1 is
cont ai ned i A4Pdé f6F cxHBPLadit3F A BOlonand RERe! RO gqthw,r AHET orgiof g

I ighting appar at 1 includes an el ongated fra | brmed into a C
shape in cr éyewéﬁ%deg 1 Vécele‘lfai%!’gdl"ﬂ’d@il%fg‘%%‘? of pefipgHRed | an
LED Iine lighting devjce including a plurality of LEDs 13 aryanged
on the boar acqozal%f& : chogd HdLEs ’Eﬁpé”ﬁq%%l'il?%@?? é?ém f‘aorf%l‘:ﬂ)?e&%’i’l‘fer Qf-lra} i ng
| um nous distr.ibution of the LED Iine lighting device 1.4, and
further, fi*eH49¢%-a building body via, for exanple, a support arm 15,
i ke the ab%ﬂg%&escribed cornice Feinting. The LED line lighting
device 1.4 i des two LED line lighting devices Ha anti 14h of or
eXaZi Er+ a, a war c?lor and. a.c Id coliér ot h .or eiﬁher one of%h
two LED Ii 138 Ii 3%? THE A LUSIPPIEARRS $A88 oEmedgRsggh gynanner as to
exti ngui shed accordi to factor ch as se tion.of. a.room 2
or prof er onc8 Gr T kit RO R POuSA HHECe EPOTR R Q0ef BESR,
lens 15 is fli%il%garlng h%%lcnhg A1JIRINGS d?‘s%ritbcl)ltion curve expressed by
Mathematical Equation 2 above. In the cove lighting, Mathematical
Equation 2 determines an intensity I (cd) of the light beam transmitting the
luminous distributing lens 15 at each of incident angles 0° with respect to
the ceiling face 3, wherein E (Ix) denotes a normal illuminance at the
position of the light incident into the wall face 5, and d (mm) designates a
vertical distance from a ceiling to the light source. A variable n is 3, like in
the above-described embodiment.
[0025]

With the above-described configuration, the intensity I of the light
beam transmitting the luminous distributing lens 15 becomes greater as the
incident angle 6 with respect to the ceiling face 3 approaches 0°. Therefore,
as the light incident position is more located on a side opposite to a side on
which the indirect lighting apparatus 1 is installed, a distance from the LED
line lighting device 14 serving as the light source is greater, and as the
incident angle 6 is smaller, the intensity I becomes greater. In view of this,

the light beam having a greater intensity I is incident onto the side opposite

to the side on which the indirect lighting apparatus 1 is installed at the
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convert the light beanms emitted fromthe LED line lighting device 14
into Iight beans having a | um nous distribution curve expressed by
Mat hemati cal . Equation 2 above, In the cove lighting, Mathematical
Equation 2 determ nes an intense |ight beamtransmtting the | um nous
di stribut : each of ekleni. angles 0" wth respu the ceiling face 3.
wherein E (I x) denotes a normal illum nance at the position of the
light incident into the wall face 5, and d ) designates a ve.rtical

distfroma Celllgég to the light source. A variable nis 3, like in
the abeve- desBineage éipatne 2 fgapsaly smallerypeidenivanglp Sueids the Bé]ﬂt

configuratiqgn, e intensi | of .t i ght bea /g .the |

nous dlsri b&{eawgﬂw@ﬁg agsng dﬁb@glsgwg &Clé@l&%ﬁrﬂeﬁe wﬁw Wi ¢ b
respect to th cellln face. 3 appr es Q.. There as t ht

i nci dent pogt ’6’r$rf’é}p8 Wéalt’édn%‘%ﬁ é‘F e‘é‘?ﬂbﬁ% %C@ﬁ{ﬁwz 13 D n }t it
direct lighti tsinstall ed, st ance ED line li t|ng
device 1.4 S8 ARV a1 wmﬁngiﬁq@"ﬁgnﬁwepﬂ&

angle 0 is snm Ier the i.ntensit reater. In vie of this,
the |ight beRMCRRVIYHGYR Oénli %‘Fé?ﬂst?’f’ VAT fage Py feRdisnCisis (\ﬂthe si de
opposite to[b@ﬁ33|de on whir', the |nd|rect [ ighting apparatus 1 '8
install ed at 4

Like in the above-described embodiment, in the case where the
variable n is 3 in Mathematic Equation 2, the uniformity ratio of
illuminance on the wall face 5 becomes most excellent. However, the
variable n may take any numerical values within a range from 1 or more to
3 or less.

[0027]

Incidentally, it is to be understood that the present invention should
not be limited to the above-described embodiments, and therefore, various
modifications and alterations should be appropriately embodied within a
range without departing from the scope of the idea of the present invention.
Industrial Applicability
[0028]

The present invention is preferably applicable to the indirect
lighting apparatus 1 for lighting the room 2 by the cove lighting or the
cornice lighting.

Explanation of Reference Numerals

[0029]
1 indirect lighting apparatus
3 ceiling face (planar member)
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ceiling face 3 having a relatively smaller incident angle O while the
[ ight beam having a smaller intensity | is incident en. the aide
where the indirect lighting apparatus 1 is installed at the ceiling
thee 3 that is near the light source or has a relatively greater

incident angle 0. Consequently; the uniformty ratio of illum nance
on the wall face 5 can be increased. 100261 Like in the
above-descri hed enbodinent in the case where the variable nis 3 in
Mat hemati ¢ Equation_2, the unlfornlty ratio Ol illum nance on the
wai | face 5 %econ®éllipe mepper)However, the variable n nmay take
any nunerlcal val ues mnthln a range from1l or nore to 3 or |ess,
100271 Ircpgghtally it is to be understood that the present

i nvention should not be limted to the above-descri bed enbodi nments,
and t heref orld, vabfOLBnBaRHNE4EY6hs and al terations shoul d. he
approprlatel% enbodied within a r?nge Wi t hout departing fromthe,
scope of thddi dealwBmopp&isiFiouEng efvention. Industria

Applicability 100281 The present invention is preferably
applicable to the indirect lighting apparatus | for lighting the room
2 by the cove lighting or the COM: Fee ightng. Enal; O Reference
Nurmeral s [ 00291 indirect lighting apparatus ceiling face (planar
menber)
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4wal | face (planar nmenber) 13LED 14LED line lighting device | um nous
distrib aing lens CLAI M 1, An indirect lighting apparatus for
irradiating a planar nenber with a |ight beam and then, lighting the
pl anar nenber with a reflected |ight beamtherefrom the indirect

[ ighting apparatus conpn an LED line lighting device including
a plurality of LEDs aligned at one end of the planar nmenbcr and

a lumnous distributing lens for controlling a | um nous distribution
of a light beamemtted fromthe LEDﬁhgﬂﬁﬁéighting devi ce, t he
| um nous distributing | ens being far "M such a manner as to
achieve uniformty illurninance at an irradiation face of the planar
menber based on. a previously calculated |um nous distribution carve,

z, Tne I ndl recty spharatus, Aoort g Lo 6L AL g Sl o ey
equati on: with a light beam, and then, lighting the planar member with a reflected
light beam therefrom, the indirect lighting apparatus comprising:

an LED line lighting device including a plurality of LEDs aligned at
one end of the planar member; and

a luminous distributing lens for controlling a luminous distribution
of a light beam emitted from the LED line lighting device,

the luminous distributing lens being formed in such a manner as to

achieve uniformity illuminance at an irradiation face of the planar member

based on a previously calculated luminous distribution curve.

2. The indirect lighting apparatus according to claim 1, wherein the
luminous distribution curve is expressed by the following mathematic

equation:

2
; d E
- . h
sin 6

wherein 0 designates an incident angle with respect to the planar member;

E denotes a normal illuminance at a position at which the light
beam is incident into the planar member;

d designates a distance from the planar member to a light source;

I denotes an intensity of the light beam transmitting the luminous
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d- E wheroin U design.:noicient angki wjix reepoct to the planar
inentser; E denotes a normal ilthininonce at a position at wlie beam
is incident into the planar 3:1101:1113C.,r+ tz-1::z.: a Wstanee
fromthe planar marabet to a Ele:101.e. V 1 laity of ixe bight beam
transtnUs distributing |l ens; and n designates variable ranging from
1to 3. 3. The :indirect |igbapparatus according to claiml.
or claim?2, further conprising at least two or nore LED line lighting
devices for emtting |ight beans at different col or tenperatures,

wher ei n distgihutigwtleB®iand ng col or tenperature can be changed by

all owi ng either one of the LED.l]ne quptgn dew&ces to emt the
li ght beam n designates a variable ranging from 1 to 3.

3. The indirect lighting apparatus according to claim 1 or claim 2,
further comprising at least two or more LED line lighting devices for
emitting light beams at different color temperatures, wherein

a light emitting color temperature cau be changed by allowing either

one of the LED line lighting devices to emit the light beam.

4. The indirect lighting apparatus according to any one of claims 1
to 3, the indirect lighting apparatus being either cove lighting for
irradiating a ceiling face with a light beam or cornice lighting for irradiating

a wall face with a light beam.
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4. The indirect lighting apparatus according to any one of clains 1

to 3, the indirect lighting apparatus being either cove lighting for
irradiating a ceiling face with a light, beamor cornice lighting for
irradiating a wall face with a light beam Fig. 5 1INTENSITY FLOOR

$. ANGLE 4CE HANG

Fig. 5

1 INTENSITY
2 FLOOR

3 ANGLE

4 CEILING
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