| NDI RECT LI GHTI NG APPARATUS TECHNI CAL FI ELD 1.0001.1 The present
invention relates to an indirect lighting apparatus for irradiating a
ceiling face or a wall face of a roomwith a |ight beamfroma |ight source
so a.s to light the inside of the roomwith a reflected, |ight beam by, for
exanpl e, cove lighting or cornice |ighting. BACKGROUND ART [0002] I'n
a lighting nethod. for suppressing glare while creating a. soft atnosphere
of a room an indirect |ighting apparatus has been conventionally used for
irradiating an irradi ation face such as a wall, face, a floor face, or a
ceiling face so as to |igAiNDIREGNEIGETING ABPABSR TN th a refl ected |ight
beam As exanples of such an indirect |ighting apparatus 1.00 have been
proposed various kinds of devices, in which a vapor |anp 104 serving as a
light source is contained in a cavity 103 for containing a |light source,
fornmed on aTEGHNECALBEEMEN a. wall face 101 and a ceiling face 102, and
then, a space Sto be irradiated is irradiated with a reflected |ight beam
obt ai ned byl[0oefll ecting a |ight beam L irradiated fromthe vapor |anp 104 on
an irradiation face 105 such as the wall face 1.01. or the ceiling face
102, as shown i n Fiapre8erteingentiPatreiatesBocumadirety lighting ppparatms &unent

irradiating a ceiling face or a wall face of a room with a light beam from a

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).

Prior Art Document

Patent Document



Pat ent Docunent [00031 Patent Docunent 1: Japanese Patent Application

Lai d. -operi No, 2009- 152145 SUMVARY OF THE | NVENTI ON PROBLEMS TO BE SOLVED
BY THE | NVENTI ON [ 0004] In he above-described indirect |ighting
apparatus 100, a high uniformty ratio of illum nance can be obtained at
the irradiation face 1 when a distance between the vapor |anmp 104 serving
as the light source and the rradiation face 105 is great. However, it is

i npossible to take a great distance between the vapor lanp 104 and the
irradiation face 105 wi t hout kage of direct radiation fromthe vapor

| anp 104 tola0B8] space S to be rradiated. In view of this, the vapor |anp

104 is normally installed in the
Patent Document 1: Japanese Patent Application Laid-open No. 2009-

152145

SUMMARY OF THE INVENTION
PROBLEMS TO 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]



ty of one end of the irradiation face. Therefore, the irradi ati on face 105
near the end on the side of the vapor lanp 104 is markedly bright: in

contrast, the uniformty ratio of illum nance becones nore significantly
degraded at the irradiation face 105 nore apart fromthe vapor |anp 104,
10005] Hence, an object of the present invention is to provide an

indirect lighting apparatus capable of increasing the uniformty ratio of
illum nance at an irradiation face even in the case where a |light source is
ii end of the irradiation face, MEANS FOR SCLVI NG THE PROB [ 0006]

An indirect |ightAmipdappatightisgiappardtius sn afiypeespest eetodilng todhehe present

invention irradiates a planar nenber with a |ight bea and then, |ights
the pl anar mesberinmentionimefliadet adldriagmenbenvither Eghbhsanrmnd Hfit ect
Il ighting apparatus includes: an LED line lighting device including a

plurality ofightEDbe alangedembennathentefsctadiéelpy kasan theseer: B a | umi nous
di stributing [ens_fop controlling a Igninous distribution of a light beam
emitted fromditest iEDing appataghe ingudesy pedER Hae lightingdevitespeiuging g | ens
being formed in such a manner_ as to achieve uniformty illum nance at an
i rradi ati onpfaebtyosf ks pligpetd aherterd b@%’@d’l%aramﬁi“&ﬁro%ﬁ‘i & lemRetisat ed
| um nous distribution curve. Wol . C .

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:

sin "0

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.



In the indirect lighting apparatus in a second aspect according to the
present invention in addition to th.e configuration of the indirect
l'ighting apparatus in the first aspect, the lumnous distribution curve is
expressed by the follow ng mathematic equation: 2 d sin H O wherein O
designates an incident angle with respect to the planar enber; E denotes a
normal illum nance at a position at which the light beamis incident into
the planar menber; d designates a distance fromthe planar menber to a
l'ight source; | denotes an intensity of the light beamtransmtting the
| um nous di[eoeglbuti ng | ens; and n designates a variable ranging froml. to
3. [0008] The indirect lighting apparatus in a third aspect
accordi ng to theTheésdinectilipheitg apparamsaddi thiohasrect hecordimizitguhat i on,
further includes at l|east two or nore LED line lighting devices for
enitting | ipghterbémvmtin, dn hflditemt todbk configmpéioat Gumtker whbrdes at dedstght
emtting color tenperature can be changed by allow ng either one of the LED
line |ightitng ceviredsEDdirertightingpddvigastfobemmting 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.
[0011]
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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[ 00091 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 Iight beamor cornice lighting for irradiating a wall
face with a Iight beam [0010] Wth the indirect |ighting 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 lifetine or power consunption can be used to uniformy
i rradi at e adescribadinedthematmekequntamniadt hangsgereshiederst boduminousddi ti on, the
[ um nous distribution of the Iight beamemtted fromthe LED Iine |ighting
device is contnipitiedciyet Réhel lightieam einstted fori thy LERiruightingt t he
uniformillum nance at the irradiation face of the planar nenber can be
achi eved, tuscd sepetoilad bytbe lwinfrrusi digtritating lensi [Thgdrmanes at t he

irradiation face. WON Wth the indirect |ighting apparatus according
to the secotidtralsytent is conérolletd snsh that thetingensitydf att4ashidhsheimmidenigl es U
obt ai ned based on the above - described mathematical equation can be

expressed asnglped matcheuwitdi therdnpurewndistnketionperve; ghuspEim enitted from
the LED line lighting device is controlled by the |um nous djstributing

| ens. The | umiforousy satse of Blwmisaneescapbe msreagdaidhe dpadiatin ilaﬁ?-ensi ty | at
each of the incident angles O matches with the | um nous djstribution curve.
Thus, the uHpteitistyueprafersbls fhaiihpasiableam 1h8 by ihe cauetshiing AE
irradiation face. Here, it is nuch. preferable that the variable a is 3 by
the cove |i@tdorgicetishHegcor ni ce |ighting. [0012] Wth the indirect
l'ighting ap[oar us according to the third aspect, the emtte,d light color
t enper at ur el083A! be changed according to the variations in the case where

either one of the two or nore,. LED line |ightin devices having different

col or tenper at ur e¥ithdha pp¢izect l’cg(lg‘t’é]rﬁ 4PPAKALYS; RpRPr BRA Y gl}FdHPﬁ]’ea%’fé% wher e the
ot her LED Iline Ijghti_ngc device is aIIoweg tg em} the .Iigh% beam
Consequent | §re qupid e,deléghmogmtpwgegagﬁlr%ga% RiCBIBREPLRCRTHBELC &Bff or t abl e col or

tenperature according,to a use object or time perio a rogm at which
the i ndir ecY2rFa RS 1% h&ﬁﬁ%ﬁr%‘( re either eaqfﬁga ,two & moredL]Sf) 1the RIS

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.



[0013] Wth the indirect lighting apparatus according to the fourth aspect,
e indirect lighting apparatus is either of the cove lighting for
irradiating a ceiling e with a light beam and the cornice lighting for
irradiating a wall face with a Iight beam Thus, the indirect lighting
apparatus can be appropriately used as a lumnaire in a residential space
in, for exanple, a residence. BRI EF DESCR PTION OF THE DRAW NGS [ 001. 4]
Fig, 1 is a schematic cross-sectional view showing the installation of an
direct lighting apparatus by cornice |ighting. Fig, 2is a
per spect i veBRIEBWDEROGRIRI IO O3hTHEeDBAMNYiNfbat i on of the indirect |ighting
appar at us.

[0014]

Fig. 1is a schematic cross-sectional view showing the installation of
an indirect lighting apparatus by cornice lighting.

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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Fig. 3 is a schematic cross-sectional view show ng the shape of a | um nous

distributing lens in the indirect |ighting apparatus. Fig. 4 is a
cross-sectional view showi ng distribution of a |ight beamincident into the
| um nous distributing lens froman LED |ine |ighting device. Fig, 5
is agraph illustrating a |um nous distribution curve of a |light beam

transmtting the | um nous distributing |lens, the graph having an intensity
on a vertical axis and an incident angle with respect to a wall face as a

| ateral axis. 6 is a schematic cross-sectional view show ng an.
indirect i gmnarngusabpaa %@ersembodlmgnﬁ wath Fferenae te Figge g 7dévi wddrech a

nodi fi cati on, Fig. 7 1s a schematic cross-sectional view ShOWI ng an
i ndirect | |nghmm&gabwatm Lo Bye pepgent eighedimgnt as Histalhasbin Wom Fig,
8 is a schematic cross-sectional view show ng one exanpl e i nd| rect

li ghting apparsadensialbuildeng @l@twraﬁpartmi;wmquvd{% E | NVENTI ON
[00151 apparatus 1 in a_ best enbodi nent with ref erence to Pigs, 1 to 7.
An i ndi r ectinstajhationgitepfahatndiractilightng appasaive e levwodimeited fsther tstal ed i n
one room2 in a residential building such as an. apartnent, house or a
house. Her erooﬂh%uiltht’éﬁsi%ﬁt@ﬁbslilflﬁlg@b“f H@YWPW lplag‘??ﬂlﬁﬁr a"ppar atus 1 is
not limted to the room2 in_ the reS|de Bulldn a space
in a corri dBRITWAYsE SeRReyciak %H}ﬁfﬁ‘?r&%) 1F%1 P! f&% bﬁ?‘] di ng. As
shown in Fig. 1, the indirect |igh par. at unit that

i s cont ai neddinge ightins &?np"élaé‘t‘rbétl%%lH‘@gwgwndﬁt}g%ﬂ?lrﬁé&ﬁf% ’r‘lill?ngiaale of a
Chel ngsfg(ﬁpeeq?@%@?%httf o dmot slbRRGRS ST e lInC% %EL?L BB s
"pel udi ng opmtathe gred BERTS ShRRLHya %Eﬁti?égﬁoe% B8 AT nous

[ oht i ng. degrRed a0 tiabRRaTH e K ﬁﬁ”?&%ﬁr‘i‘ﬁ&?é’t’*ﬁé'1’?”?"58@%1%5%”% % nside of
body at Zﬁeflliﬁé'lraffﬁ%ﬁor fllegﬁﬁpgﬁf?gfc ABRR i RR PP B LETT B By O € 10
Socuring ¢ 8 MadiorBLds) et M. BaFil lewﬁ&tf’q?‘“"x{ﬁ%‘“?%h? hi s and

therefore, e {rame, 4 4,885 58 Y 106 1Stk ARabIR1 DYl dhaigeody via

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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[ 0016] As shown in Figs. 2 and 3, the franme 11 is a resin or netallic
frame whose inner face ha is whitened or mrrored so as to collimate |ight
beanms emtted fromthe LEDs 13 in ail irradiation direction. The board 12
i.s securely contained inside of the frane 1.1, and has a plurality of
sockets aligned for fixing the LEDs 13 in a longitudinal direction. Each of
the LEDs 13 is a li.gh.t emtting diode configured in conbination of one
or nore light emitting chips so as to emit a |light beamat a desired col or
tenperature. The LEDs 13 are secured in the sockets aligned in the board
1.2, respectd ised Jight eraitsing diersr qogdienrsl ineomiEpatipnef pReyae mege 4ebt ce 14.

[ 0017] The lum nous distributing lens 15 is an el ongated transparent
O transl ucenittingshipsmerasde emeit pdighttbear at pdegieed sodpreteMPEIACYA- openi ng
side. The lum nous distributing lens 15 is formed into a curved shape at

i ts surfacelhnLEshl hateaserared Maherspekqtp ghenebanthabeardd % reRecHEeVED 1 ne
lighting device 14 can be distributed in a desired | um nous distribution
curve. Thatthezehygrogfiguringdhe 4B bus lightingidsyiceoid- curve of the Iight beam
emtted frg@thﬁ LED line lighting device 14 is previously neasured, and
then, |um n80Q47Mdistribution characteristics of a light beamdirectly

incident into the_ | um nous (g

i stributjng | ens 15 fro he LED |line |ighting
device 14 and a [(ThgHEMPRAH _@W‘%&%i%ﬁ lpH%aPr?i‘é‘Pgaft‘g%: 2PSRATERE O he frame 11

the. | U noU @B SEeUar PrB AL I PES4RRER BT CULRP SPRRANREhat the.
Form a. | umi TR AISTPBARE fol b BEEA I oy AP ERAKT & BRuat | on 2.
oot o The Laraous L UL L, e KOS AL SEAT R e 1o LD
that the r RGP TRHE o BRtPE R At B pa g Tt n T o
4. [0018] Ac%rxi/es. ’ftgta{sltx SEQ%’Q llln?nr'l:(;l% diéﬁribl\l/ll%}ok}legﬁ'% of Fl%uﬁléllxto&agn expresses an

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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intensity I (ct) of the Iight beamtransmtting, the |um nous distributing
Il ens 15 at each of incident angles 00 with respect to the wall face 5,
wherein E (i.x) denotes a normal illum nance at the height of the |ight
beamincident into the wall face 5, and d (ram designates a hori zontal

di stance fromthe wall face 5 to the light source. A variable nis 3 in the
present enbodi nent. Incidentally, the lum nous distribution curve based on
Mat hemati ¢ Equation 2 is indicated by a curve Ain Fig, 5. [Mithematic
Equation 2) [00191 The intensity | of the light beamtransmtting
the | um nousitensity ) fsdt phidelltshy begsmpaapFaiitigedhe dpmaroys st ensngl e 0
wth respect to the wall face 5 approaches tr, as li)fl ustrated.in, Fig. 5 1In
ot her wor dsl5 akeadheofiipeidganangles Bﬁwl‘ihsreﬁﬁ% t%(ﬁ]&‘?ilwah age P1 BB Ace 6, a
distance H fromthe light source is greater, and the_ incident., angle 0 i.s
smal | er, th@X)idﬂné’P@i%9°4m%]éé]é‘#§§aﬁ‘fee%&tgﬂ.he%ht\ﬁr}éhﬁgﬁghfEP%’,“ RSPt ght beam
having a greater intensity | is incident in the vicjnity of. th.e floor face
6 that is ridfetke vabface heand %fﬁl@éﬁ?l@éa%ﬁ?cﬁ E%Z%tﬁtﬁléﬁﬂfslfwgﬁrﬁ?l er

incident angle O, as indicated by (A) .in Fig,, 4, wWhereas the light beam
havi ng a snvallfage § i diedighy spures: i%\é%rdl%lﬂ’? ni‘g 3tll’?eth\‘7ip&‘??ﬁntsff odgi, n{‘:ei l'ing
face 3 that_is close to the |ight source and, has a Lativel reat er
i nci dent angicilegta tf‘%&i‘ﬁ’e{’coé‘a%wr’?@fmpﬁ}“ﬁ Ba.‘se}o%@?ﬁ@ﬁf %&9,%&?188
uniformty ratiaq.of (H)I umi nan&e %,n tg1e wai | face 5 can be increased.

y a curve A 1n Fig. 5.

2 1s indicate

[Mathematic Equation 2]

_dE

. H
sin &

[0019]

[

The intensity I of the light beam transmitting the luminous
distributing lens 15 becomes greater as the incident angle 8 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 6 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 inténsity 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 8, as indicated by (B) in Fig. 4.

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

9



[ 0020] Incidentally, in the case where the variable ii is 3 in
Mat hemati ¢ Equation 2, the uniformty ratio of illum nance on the wall face
5 becones excellent. Irrespective of this, the variable n May take any
numerical values within a range from1 or nore to 3 or |ess according to
factors such as other lighting environment or the preference of a resident.
Here, the lum nous distribution curve in the ease of the variable n of 2 is
indicated by a curve Bin Fig. 5: in contrast, the |um nous distribution
curve in the case of the variable n of 1 is indicated by a curve Cin Fig.
5. [0021] increasedAl t hough one LED line |lighting device 14 is used in the
present enbodi nent, the nunber of LED line |ighting devices 14 may be two
or nore. Ad0GHYwn in Fig, 6, in the case where the nunber of LED |ine
lighting devices 1.4 is, for exanple, two, LEDs 13 constituting one LED
line lighting delncdentaldy iayheatse Whepettheegmiabds nas don dMatbematioher eas LEDs
13 constituting the other LED line |lighting device 14b may emt |ight beans
of a. war mEegiadion Anthe unipemispmatigof &?ur@manpﬁen@@wah@w %d}%?lﬁﬁsdevi ce l4a
emts the light beanms of a cold color in_the norning or daytie whereas the
LED line | ettalleny eosrestivapf thipttherwagablepmpptake H1Y AUREFHACHIYES at
ni ght, thus achieving the indirect lighting apparatus 1 for emtting the
l'i ght beansvithing vedgedraraniax reeredio & @nses a¢Qr ngéeé%ﬁPFﬁgS%%aaS?' fB cycl e of
the resident., Here, all of the LEDs 13 per se._may enmt the |jght beans of
the sane coEbFngeRyipmeRger the praforenge Ogﬁéﬁ’ﬁjﬁ‘h‘&' 5 bhre “éﬂ‘ﬁ\%’?‘ﬁture may be
stuck onto one_of the | um nous dif ributiqg I?gses 5, Hﬁ{e, .alpﬁough it
i s pref er aBlbribREen cpye inphe|caggo ftl‘t_fh‘fqrﬁd’ AL ¢ds PARCAFEUDGR BIYE P he | ght
beans of the_cold. color at a color t erature of,. for exa e, about 5000
i e B £

kel vin whetRdEE thdn CEB9inEe JIGHDPHE) BROR £BTEr, Bif P tHe 1ight beans

of the warmcofor af_ a calor nperature aof., for exanple, about 3000
kel vin, anVBEPkWUhPéBFHP @ g%?d?%vﬁgﬁna%gciosen according to the

preference,of the resident or the color of the wall face 5. |0022]
Mor eover , gﬂpﬂ ugh the description has been given of the present enbodi nent

inside of the cabltbg eoroHDRiar BRhBbRaetind4or Sprd ALB PrsBhoc’s. “ror
R R e T S T,
? taE: 2Cgegya%r}?%g§é\§u§ ?{V&ﬁ?%‘ﬁé%,{lﬁ%&%&& FRER e AL SAKEBU N Sgagel | 1 Ng

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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In, for exanple, the cove lighting, a cavity 4b is formed al ong an upper
edge of the wall face 5, and then, an indirect |lighting apparatus 1 is
cont ai ned inside of the cavity 4b. As shown in Fig. 7, the indirect
lighting apparatus 1 includes an elongated frane 11 forned 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 lum nous distributing lens 1.5 for controlling | um nous

di stribution of the LED line lighting device 14, and further, is fixed to a
bui | di ng batly BER link dighéixgnisvice ldasiyopbt emér e Igght|bermstHéhabelde- descri bed
cornice lighting. The LED line lighting device 14 includes two LED |ine

li ghting devloares aletdnr tangperatlad obffor $mplranipiug, 5090kl vincphereaahle a col . d
color. Both or either one of the two LED line |ighting devices 1l4a and 14b
i s |ighted IgED diei lighinshdariceckdr sovdd emif thetlighi boaans efdthe Spaxe9lPht i on of a
room 2 or preference of a resident. [0024] The | um nous djstributing
lens 15 i s aftorembat tempsuatvre ofrdomneraragle; ab@mOPtkel v, pn GREIDHER MR8 t t ed
fromthe LED Iine lighting device 14 into_light beans having a | um nous

di stributi éemperatererpyees@wsey aper Aingeri tha Pregreredh the 5589 9t t he cove
lighting, Mathematical Equation 2 determnes an intensity |I hid) of the

| i ght beamthe aplonf thengall hzcel uni nous distributing | ens 15 at each of

i ncident angles 00 with respect to the ceiling face 3, wherein E (Ix)
denotes a ﬁ89%§I illum nance at the position of the light incident into the
wall face 5, and.d (mm) designates a vertical distance géon1a cgiling to

the |ight sourceMorequgri dlpiuieh the descyiption hgs bren gsHLL RS PFTS5R

enbodi nent. [0025] . .Wth the ahove-described configur.ation,.the
intensity lengfodimant }%Wblobéi‘ﬁl?ﬁiléﬁ%tﬁfﬁ\i{tmﬁjaﬁ%a?%f?Foﬂ%e aﬁ}i’qr}q Bt ng 1ens
15 becones greater. as. the incident angl %ﬁ?tf\tisgf t tnghacg%iling face
3 appr oaché&snignehisidentidhg cayihg F‘if@’ﬂ’ge‘fﬁ ERE PESPL IS FHP B %t ocat ed on
a side oppaosite to.a sjde an which the j.ndirect,.lighting a atus 1 is

i nstal egl,of%}“ aragiaieg d“‘? gl fgee pEmth ?lhf‘ehg\q%‘?ﬁniﬁ&y&g\?iCS’é’gi%BE@'?@ ng as the
light source is greater,. and as the..incident .angle 0.is he
intensity FheBEGHEEIGEESORMaY e\??BW%ﬁe ?‘P‘lfig 1?%2“%%%@"@%4@%%% a
greater intensjty | s incident. onto e side. I: . i on whi ch
the indir eé‘ftaic}"ﬁ%ﬁf e Eb%eé”reé’t%u(gt g alt ﬁascf’ §r Foé”d%ga{m%dﬁ}é&%é;ﬁllﬁﬁé?%%?é 3
having a r Iabiveh¥rs€Pller incident angle O while the |ight beam having a
smal | er i g@ﬁ PEYVY 188" M %1ci dent on the side where the indirect |ighting

appar at us i @iginstalled at the ceiling face 3 that is near the |ight
source or MY A relatively greater incident angle 0. Consequently, the

uniformty rati Olﬁj,ffox1 (le)lcalilr%lgfi efcovd lféﬂ%in\ﬁ&,ililcal/&? Kp3s ¢S aloREgased.
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, 1s 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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[ 00261 Li ke in the above-descri bed enbodi nent, in the case where the
variable nis 3 in Mathematic Equation 2, the uniformty ratio of

illum nance on the wall face 5 becones nost excellent. However, the
variable n may take any nunerical values within a. range from1 or nore to
3 or less. [00271 Incidentally, it :is to he understood that the
present invention should not he limted to the above-descri bed enbodi nents,
and therefore, various nodifications and alterations should be
appropriately enbodied within a range w thout departing fromthe scope of
t Ee i dea of14brd, for esenmpld, aveatm eplor padastord mlompgvﬁlwtﬁlrhetrwnpwzhﬁ

The present invention is preferably applicable to the . indirect lightin
appar at us E“WJPEDilgmlﬂﬂ&lQ%]@eVrl@ﬂ?rﬂ‘é Heisdeghsed pyREVRgUSReE he cgr ni cg

[ighti Explanation of Reference Nunerals [0029]
according to factors such as representation of a room 2 or preference of a

resident.

[0024]

The luminous distributing lens 15 is formed in such a manner as to
convert the light beams emitted from the LED line lighting device 14 into
light beams having a luminous distribution 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

12



l.indirect lighting apparatus 3ceiling face (planar nenber) 4wall face
(pl anar nmenber) 13LED 14LED line lighting device 15l um nous distributing
| ens CLAI M5

ceiling face 3 having a relatively smaller incident angle 6 while the light
beam having a smaller intensity I is incident on the side where the indirect
lighting apparatus 1 is installed at the ceiling face 3 that is near the light
source or has a relatively greater incident angle 6. Consequently, the
uniformity ratio of illuminance on the wall face 5 can be increased.
[0026]

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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1, An indirect lighting apparatus for irradiating a planar menber with a
light beam and then, lighting the planar nenber with a reflected |ight

beam therefrom the indirect |ighting apparatus conprising: an LED line
lighting device including a plurality of LEDs aligned at one end of the
pl anar nenber; and a lumnous distributing lens for controlling a

| um nous distribution of a light beamemfied fromthe LED |ighting device,
the lum nous distributing lens being formed in such a manner as to achieve
uniformty illumnance at an irradi ation face of the pianar nenber based on
a previousld cal otalkfase (Wlanphmemberst ri bution curve. 2. The indirect
I'ighting apgﬁratus according to claiml1l, wherein the |ight beam having a
greater intehsityBR incident in the planar menber that is rempte fromthe
| ight source, whereas the |ight beam having a smaller intensity is incident
in the plantd neddd? linpdightigedesise to the i ght source. 3. The indirect
i ghting apparatus according to claiml or 2, wherein the | um nous

di stributi cur Vemirous,hpts gdong he fol | owi ng nat hemati c equati on:
herein 9 designates an incident angle with respect to the planar nenber;

E denotes a normal illum nance at a position at which the light beamis
incident into the planar nenber;

14



d designates a distance fromthe planar nmenber to a light source; | denotes
an intensity of the light beamtransmtting the |lum nous distributing

I ens; and n designates a variable [ 9)}5“9 from1l to 3, 4. The indirect
I ighting apparatus according to an‘é/apgne of claims 1 to 3, further
conprising at least two or nore LED line |ighting devices for emtting
light beans at different col or tenperatures, wherein alight emtting

color t t . . . i : s
ahti g Hovr ok R, R fRARARLD Yo Al BiAl0 o YbREIm Ber Blicd DO 1B,

apparat u :oe%g ¢ %cp 'tﬂgg Lgmtglg ztgg {E)?anﬁrf m%lngérr@itlln L0 reg'l’ect&i1 & 5htn gé-a'frr_e @l{eréfxio%bt ing .

apparatu ing elthe ighting for irradiating a ceiling face with a

lbiegm beam ﬂﬁire%f)ﬁé}litiﬁgadpiagmsicgl‘gprfsgg: irradiating a wall thee with a |ight

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 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 light beam having
a greater intensity is incident in the planar member that is remote from the light source,
whereas the light beam having a smaller intensity is incident in the planar member that is

close to the light source.

3.The indirect lighting apparatus according to claim 1 or 2, wherein the luminous

distribution curve is expressed by the following mathematic equation:
d’E

I il - ]
sin” @

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

15



distributing lens; and

n designates a variable ranging from 1 to 3.

4, The indirect lighting apparatus according to any one of claims 1 to 3, 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 can be changed by allowing either one of the LED

line lighting devices to emit the light beam.

5. The indirect lighting apparatus according to any one of claims 1 to 4. 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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