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TECHNICAL FIELD

This invention relates to a technique for gathering sunlight
or controlling light flux from an artificial light source without
using any driving unit.

BACKGROUND ART

In a conventional technique for gathering sunlight without
using a driving unit, sunlight is diffused and introduced indoors
or into a greenhouse by using a light transmitting thin plate having
various ridges on its surfaceor a film-like structure on the surface
of which a lot of ridges of various sectional configurations are
arranged closely and in parallel. Further, by using a similar
diffusion structure, light flux from a fluorescent lamp is diffused
to thereby achieve a reduction in glare.

However, in the diffusion by such a 1ight diffusion structure,
the distribution of the diffused light is greatly influenced by
the direction of the incident light. Also in the invention as
disclosed in JP 7-296617 by the present applicant, there is involved
agreatunevenness inthedistributionofthediffusedlightdepending
upon the angle of incidence, as stated in the embodiment section
of the specification. Thus, in a system in which sunlight is taken
indoors to substantially reduce the illumination power during
daytime, it is impossible to sufficiently solve the problem of the
unevenness in indoor sunlight distribution. For the same reason,
there is a limitation in the application of such a system to a
greenhouse. Further, when applied to a fluorescent lighting

equipment, such a system is not enough to eliminate the glare of



In.,a conventional technique for gathering sunlight wthout wusing a driving
unit, sunlight is diffused and introduced indoors or into a greenhouse by
using-a light transmtting thin plate2having various ridges on its surface
or a filmlike structure on the surface of which a ot of ridges of
various sectional configurations are arranged closely and in parallel.
Further, by using a simlar diffusion structure, light flux froma
fluorescent lanp is diffused to thereby achieve a reduction in glare.
Howevethej fleprearentisiamPbey such a |ight diffusion structure, the
distribution of the diffused light is greatly influenced by the direction
of the incident light. Also in the invention as disclosed in JP 7-296617
by theppsesestrepoFi 98Rt INUVRRTeONS | nvol ved a great unevenness in the
distribution of the diffused Iight depending upon the angle of incidence,
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the ratio of diffraction light quantity to incidence light quantity
is adjusted through selection of the angle of circumference and
maximum diameter of the section of each ridge, and in which when
light is caused to enter a surface of the light diffusion structure,
the projection of diffusion distribution onto a plane perpendicular
to both the longitudinal direction of the ridges and the surface
of the structure is substantially symmetrical with respect to the

normal at the point of incidence independently of the angle of



3 incidence of the light. After filing the patent application corresponding
to the above-nentioned JP 7-296617, the present inventor nmade on an
experinmental basis a nunber of opticalBB fiber diffusion structures using
optical fibers and round bars of various dianeters and exam ned them for
ditstribution of diffused light. As a result, it has been found out that,
as shown in Fig. 2, the projection of such diffusion distribution on a

pl ane perpendicular to the surface of each ridge and the light diffusion
st ruct ineidensegbefabheallightymetrical with respect to the nornmal at the

poi nt of incjidence_.lt has been found out that when a |ight gathering
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experiment  was conducted in accordance with Enbodi ment 1 described bel ow.
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against an adhesive film with a thick adhesion layer, the optical
fibers arranged in parallel do not come into contact with each other,
and gaps are generated therebetween, with adhesive being allowed
to get into the gaps. In view of this, an adhesive film with an
adhesion layer with a thickness of that of commercially available
adhesion films was used, and optical fibers were lightly pressed
against this for fixation, whereby the optical fibers were
successfully brought intocontact with eachother and glued together.
By using the light diffusion structure thus prepared, an experiment
was conducted in accordance with Embodiment 1 described below. As
a result, a symmetrical diffusion distribution was achieved. As
the angle of incidence increases, the width of this diffusion
distribution tends to become larger.
Further, by the experiment of Embodiment 2, a tendency toward
a difference in symmetry due to a difference in fiber diameter or
round bar diameter was found out. That is, as the fiber diameter
is reduced, the symmetricalness in diffusion distribution was

enhanced. It is to be assumed that this is attributable to a

difference inthegeneration frequencyof diffractiongratingeffect



occurring in the sanme section in a direction perpendicular to the fiber due
to the difference in fiber dianmeter. Wien the generation frequency of the
diffraction grating effect occurring ign the sane section increases due to
the arrangenent of fibers with a small dianeter, the frequency of
generation of interference wave of the diffracti on beam al so i ncreases.
This neans the anount of optical energy diffracted into interference wave

i ncreases. The assenbly of interference waves constitutes a part of
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for actual production on a comercial basis Wl ow in
Enbodi #Bhesference phenomenon increases, the symmetry property is

enhanced. From visual observation of this phenomenon, it is to be

assumed that the symmetry property in a diffusion distribution
suitable for various applications of the present invention can be
obtained by using a fiber having a diameter of approximately 3 mm
or less. Depending on the application, however, a larger fiber
having a diameter of approximately 5 mm can be used.

Further, the ridge configuration, which is originally
completely round, was changed in various ways and the effect of
the changes was examined; it has been found out that if the curved
edge of the section isacircular arc, and thediameter of thecircular
arc is the same, the larger the angle of circumference of the curved
edge, the more enhanced the symmetrical property.

If minimum circles including such curved edge are the same,
the higher the circularity of the curved edge, the more enhanced
the symmetrical property.

The basic constructions, manufacturing method, and various

applications of structures in the form of plates, films, and cloths



BRI EF DESCRI PTI ON OF THE DRAWNGS Figs. | A and 1B are sectional views of
light distribution control devices according to Enbodinent 1; Fig. 2 is a
di agram showi ng di ffused |ight when asbeamis caused to enter a |ight
di'stribution control device according to Enbodinent 1; Fig. 3 is an

enl arged view of a main portion of a light distribution control device
according to Enbodinent 3; Fig. 4 is a side view of a blind according to
Enbodiment 5; Fig. 5is a plan view of a cloth according to Enbodi nent 6;
Fi g. Ghasingpbhepebeeepnbpamnﬁes hindht dﬁthSﬁdmfaEﬁuntEuactdmﬂnmdkhg to
Enbodi nent 7B are side views, of panel ts accordlng to
Enbodi %ma&be fprgfg?\ct‘saﬁ PEO% SELP LA RS EGL Bt bawsg%ﬁeﬁ g88FEAE

accor dh89oyt £n E?Bgaﬂﬁaht%l Figs . 8B and 8C are a perspective V|em/and a
partial section view of a lighting equi pment according to a nodification
of Enbodi nent 11;

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are sectional views of light distribution
control devices according to Embodiment 1;

Fig. 2 is a diagram showing diffused light when a beam is
caused to enter a light distribution control device according to
Embodiment 1;

Fig. 3 is an enlarged view of a main portion of a light
distribution control device according to Embodiment 3;

Fig. 4 is a side view of a blind according to Embodiment 5;

Fig. 5 is a plan view of a cloth according to Embodiment 6;

Fig. 6 is a perspective view of a light diffusion structure
according to Embodiment 8;

Figs. 7A and 7B are side views of panel lights according to
Embodiment 10;

Fig. 8A is aperspective viewof a lighting equipment according
to Embodiment 11;

Figs. 8B and 8C are a perspective view and a partial sectional
viewofalightingequipment accordingtoamodificationof Embodiment
11;

Figs. 9A and 9B are diagrams showing sunlight shining into
two conventional buildings and the shade, and Figs. 9C through 9E
are diagrams showing sunlight shining into two buildings to which
Embodiment 12 of this invention is applied and the shade;

Figs. 10A and 10B are diagrams showing sunlight shining into
two buildings to which Embodiment 13 of this invention is applied

and the shade;

Figs. 11A through 11C are diagrams showing sunlight shining



Figs. 9A and 9B are di agrans show ng sunlight shining into two
conventional buildings and the shade, and Figs . 9C through 9E are

di agrams show ng sunlight shining inte two buildings to which Enmbodi nent
12 of this invention is applied and the shade; Figs . 10A and 10B are
diragranms showi ng sunlight shining into two buildings to which Enbodi nent
13 of this invention is applied and the shade; Figs. 11A through 11C are
di agranms showi ng sunlight shining 6 into two buildings to which Enbodi nent
14 is appdi bdo Bugidings adodwh2BhaEmbddageans 1ghdw agpligll; shining into a
solar cell panel to_which Enbodinent 15 is appli ed; Eig. 13 is a diagram
showi ng | i ght188r ni Al *AEol2Br¥6eh d629kARA wingehioht pbiappoi datoFig.

14 158 p6iapeebiYepXheY b nibA EnfbhiHEhen 18! 1HCHIET sag0r ding to a
nodi ficatron; an
Fig. 13 is a diagram showing light shining into a room to
which Embodiment 16 is applied;
Fig. 14 is a perspective view of a light diffusion structure
according to a modification; and
Figs. 15A through 15I are sectional views showing light

diffusion structures according to other modifications.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of this invention will now be described with
reference to the accompanying drawings.
Embodiment 1

By careful operation, a large number of glass optical fibers
having a diameter of 50 .m were arranged in parallel so as not to
generate any gap therebetween and fixed to each other to form a
light diffusion structure 21 having a sectional configuration as
shown in Fig. 1A. A laser pointer beam was caused to enter this
light diffusion structure 21. The maximum change in the maximum
distribution band of the diffused transmission light with respect
to the normal of the lighting device did not reach 1/4 of the change
in the incident angle in a plane perpendicular to the longitudinal
direction of the fibers and to the lighting device.

Further, as shown in Fig. 2, as a result of an experiment,
the diffusion distribution projected onto a plane perpendicular
tothe lineperpendiculartothe longitudinaldirectionof theoptical
fibers and to the lighting device was generally symmetrical with
respect to the normal on the light diffusion structure 21. Not only
in the case (a) in which the beam was caused to perpendicularly

enter the light diffusion structure 21 but also in the cases (b,



Fi gs. 15A through 151 are sectional views show ng |ight diffusion
structures according to other nodifications. BEST MODE FOR CARRYI NG QUT THE
| NVENTI ON Enbodi ments of this inventign will now be described with
reference to the acconpanyi ng drawi ngs. Enbodi ment 1 By careful operation,
a“l'arge nunber of glass optical fibers having a dianeter of 50 . mwere
arranged in parallel so as not to generate any gap therebetween and fi xed
to each other to forma light diffusion structure 21 having a sectional
conf i gai dm whiek tdiedean wakiqpudedl té didsieugiy ehter hban igist adfTesion ent er
this Iight diffusjon. st u{c#ure 21.. The maxi mum change in the maxi mum
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the case thati afwbhehekperhmentwasthavheditighpeaRerdcebhakkyyuetige bhe
light djffusion structure 21 but also in the cases (b, <¢) in which the

beam wW8BOWBuU4BJIFEg -0BPirquel y enter the Iight diffusion structure 21, the
diffusion distribution was generally symretrical with respect to the nornmal
on the light diffusion structure 21. In an experinent wwth a |ight

di f f usEmbodimenture 22 fornmed of glass optical fibers with a dianeter of 50
. mand havi ng a sectional configuration as shown in Fig. 1B, the result

obt ai ned wasUhBIsBARShic1PREIGAL thibespdraving diianetenrs Iofyft. 15 famsi on

Structyre pal $HENW 210 FlaBa iﬁm, and acrylic round bars having a diameter
of 5mm, an experiment similar to that of Embodiment 1 was conducted.
For the diameters of 1 mm and 2 mm, a parallel light flux of a laser
pointer and a parallel beam of a xenon lamp were used, and for the
diameters of 3 mm and 5 mm, a parallel beam of a xenon lamp was
used.

As a result, a phenomenon similar to that of Embodiment 1
was observed. Regarding the degree of symmetry as described in
Embodiment 1, it was reduced as the diameter increased. These
results are obvious even through visual observation. Although
symmetricalness is not to be denied with the one with the diameter
of 5mm, it is to be assumed, from the viewpoint of practical use,
that possibility of a lot of applications is to be found in the

range of less than 3 mm and not more than 50 .m.

Embodiment 3

Using an acrylic resin material, a light diffusion structure
was prepared in which on either side of a transparent thin plate
having a thickness of approximately 2.8 mm a large number of ridges

having arc-like curved edges with a diameter of approximately 0.15



Enmbodi ment 2 Using plastic optical fibers having diameters of 0.125 mm 0.5
M 1 mm 2 nmm and 3 mm and acrylic round bars having a dianeter of 5 nm
an experinment simlar to that of Enbodi nent 1 was conduct ed. For t he
diameters of 1 mmand 2 mm a parallel light flux of a |aser pointer and a
paral |l el beam of a xenon | anp were used, and for the dianeters of 3 mm and
5 mMm a parallel beamof a xenon |lanp was used. As a result, a phenonenon
simlar to that of Enbodinent 1 was observed. Regarding the degree of
synmet T age diss crardett wiliibedcieothér , i wivhsthedrbdseson kd thermetiae
increaged. These}£§iults are obvi ous even through visual observation.
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ones of the same phase and ones out of phase by 0.15 mm, with the
parallelism of the ridges on either side being maintained.

By using these, an experiment similar to that of Embodiment
1 was conducted. 1In both the ones of the same phase and the ones
out of phase, theresults obtained were the same as that of Embodiment
1.

A similar experiment was conducted on ones with the roundness
of the arc-like portions of the curved edges modified and ones with
elliptical and approximately circular curved edges: with a
curved-edge roundness of approximately 10%, there was no problem
from the viewpoint of practical use although there was a slight
deterioration in symmetricalness and some spectral increase. In
some applications, the function of the present invention could be
exerted with a modification in roundness up to approximately 20%.

A similar experiment was conducted on opaque structures with
no light diffusion function. The result obtained was the same as
the above except that the light transmittance depended on the

material.

Embodiment 4
A light diffusion structure was prepared in which ridges

similar to those of Embodiment 3 were formed on one side of a plate



As in Enbodi ment 3, a transparent light diffusion structure having a

t hi ckness of approximately 1 nmmwas prepared. This structure was cut into a
strip-23 of 28 mm x 500 mm whose | ongi%tudinal direction is perpendicular to
the direction of the ridge and a strip 24 of 25 mm x 500 mm whose

| ongi tudi nal direction is the direction of the ridge, and, as shown in Fig.
4, side edge portions extending their longitudinal directions are attached

to each other at an angle of 140 degrees. Then, a reflective filmwas gl ued
to t hedBRFPEeBAGLLYhE -t MMpthicks amdman xexuer iment simbkar to Hihede ofA
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of incidence, the diffused light exhibited a light distribution generally
synnetghgah.wﬁt@ respect to an axis substantially perpendicular to the
sur f acB™BPALRENT ght transmitting portion. 10 Embodi ment 6 Twenty highly
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of such blades were prepared and arranged at intervals of 25 mm
to form a venetian (horizontal) blind. By using a parallel light
flux of a xenon lamp, daily change in the incident angle of sunlight
was simulated to examine the change in the light distribution of
the diffused light flux obtained by the blind. In this case, angle
adjustment was effected such that the beam from the lamp is first
reflected by the portion where the reflective film is glued as shown
in the figure, a portion thereof entering the light transmitting
portion of the blade positioned above (the strip 24 of 25 mm x 500
mm) .
As a result, independently of the change in the angle of
incidence, the diffused light exhibited a light distribution

generally symmetrical with respect to an axis substantially

perpendicular to the surface of the light transmitting portion.



Further, it is not always necessary to prepare the strip by arranging

nonofilaments in a single layer; the symetrical ness in diffusion

di stribution can al so be achieved withoa structure in which nmonofil anments

are superinposed one upon the other in a bundle. The easiest way of

obtaining such a bundle is to give a mninumtwi st to a | arge nunber of

nonofi | aments extruded sinmultaneously froma | arge nunber of noz zles of

t he nonof filament produci ng apparatus so that the nonofil anents can be

held in contact with each other and united. Wen a fusion process is added,

the bundle j.s further stabilized. In this case, the twist is given not nore
Boepdibent:

than o 6, | ength corresponding to five tinmes the dianeter of the

ronol 1 Srent puenty FIORALTEEkn Aok E5HPOLEBP ncho o LAEIIRRIAL O

di ffusion structure aving a thickne appr oxi nmate

and a plowndl crgssetebtidealweorfigunativaranda tthd ckindge Oifr 86t jwRidr@ each

snal | secti%gvto reagre a blind. When the bl ades are cl osed, one of the
My s

smal | &&EEANG eARq dused, tegetBepcHteh @esWin- d#S ?h@Weh%rF:]ig of the
1. PR S vays X e rene
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In a manner symetrica respect I ne

t o t heabkilodhs oiff approkimadieynt2 08 cfs sigh b M@ Ritveh t DAy @y 4 | ght
di ffusigqn structure having a thickness of approxinatelf 1 nm was prepared,

and, adightwAlifpsEep stmyctyrgesWhenea pardd ednléphheflug dzonfa piemon

struct yr gfg . directio a ther.. A.plurality of
bl adesli\favie?n ewg%)raeﬁ ar eecfﬁ &Zﬁeﬁg%gdcﬁhétdr%fc uér)éeés lt(i(?%fr{ogﬁ*}égb?:?ﬂoa ARR&ET

bl ades syametalicadd]ightl dstrilsutidh Usedoutt airbetioad wit R rEEPESt to
symmetrical, with respect to a line substantially perpendicular to the

bl i nd 3A¥1LE PELREAHE YR Yodthe Réolhisur fase dadependens lyuwf changgistent 9

in the irradiation angle of the beam. '

This means that when a lace curtain fabric is woven by using
suchstrips, suchdiffusion istobeobserved for eachstripdirection.
Further, it is also possible to prepare a curtain, tent, etc. by
using the above cloth.

As will be readily understood, when the threads are replaced
by ones having a reflecting function, the reflective diffusion
naturally exhibits similar diffusion distribution features.

Further, it is not always necessary to prepare the strip by
arranging monofilaments in a single layer; the symmetricalness in
diffusion distribution can also be achieved with a structure in
which monofilaments are superimposed one upon the other in a bundle.

The easiest way of obtaining such a bundle is to give a minimum
twist to a large number of monofilaments extruded simultaneously
froma large number of nozzlesof themonofilament producing apparatus
so that the monofilaments can be held in contact with each other
and united. When a fusion process is added, the bundle is further
stabilized. 1In this case, the twist is given not more than one time
for a length corresponding to five times the diameter of the

monofilaments.



By .using the light diffusion structure of Enbodinent 3, a nodel of a
vertical optical duct for a six-storied apartnment was prepared. At the
l'ight -inlet of the duct, the ridges were arranged to be horizontal from
north to south so as to be adapted to the east-to-west novenent of the
sun. In the side surface of the duct, w ndows were forned to introduce
sunlight into the roons on each floor, and light diffusion structures
according to Enbodinent 3 were nounted with their ridges being horizontal.
Alight flux froma netal halide lanp was inparted so as to 12 sinmulate

t he noye t_of the sun. Measurenent of the quantity of |ight obtained at
each mﬁﬂg§§éEﬁ8ﬁe§ that the above diffusion structure provides

appr oxi mat el ygd ity j S ; t onyventiona
P usi on pl aret Sibddidhs, by Phnbbabin? ™ CHP A Rd DT BeERReTRS 1o
appl i chbvénga vhicknessof dpmivx Byst el 1 mihads pgephrelds a154 phugalla tgonbi ne
transm gsjon type systens, reflection type systens, or both types, wth
their 8'f#g§98% HeFecEPHRed pea Rl RG F e T idge hizeqtion tier gsche small

Enmbodi ' iy r ' od that the featu are
appl i nglerg{% ggg)arl%tﬁ’dtéeo# l!)1El'rwl'mli))(gbli S@%A %nggféé‘%%galf%ﬁ °Ff dr%%ec?f{ es 25
of hi gemhldi serickonmailngys ettenes £6naiorkfe SPond@nEe Wit hr & 1 B hiovemEarber s
to the rear and side surface thereof, and nounting the |ight” diffusion

st ruct Bfeth® N ErddctidRfusion, fupetipansushrtbate sunkigit is Hidifused nance

UL i nal i d. R ing th
ol ectPeg! thel rbBpCinta mAAGT SgitdcTaanl'S% o SR, T R ther o

prepar sdbspantiitl 1§n pelripepdicall agr oS theclamd su@Hdc@rati on as shown in
Fig. 7A and one linearly opening toward the |ight output surface (light

di ffusion structure) as shown in Fig. 7B, and they were exam ned for their
per f or BGRREASmehR BOth prototypes, the |um nance value at a distance of 5 m
was approxi mately doubl e the val ue obtained by a conventional |ight

di ffusi on st AscimEmbodiserct 33 aupbgisPiréebtl G ilfSSS PR raktarged in
par al | ,As shown in Fig. 2, the light diffusion structure of the present

i nvent ﬁlﬁﬁlﬂﬂs‘? trGkeesseh a&’Hr%“@é&r%Yehm VWA Riteraned gandagie sbown
ther et o whar oy - ages” YPEE; Foffeq B SaiERRCEh0bTeR g SRS BERout put
di r ect tbhatithéiygddrechdonsnctbgs paidipbehak .1 efipllirality of blades were
prepared using such structures to form a blind. When the blades
areclosed, sunlight isdiffused into the room in a manner symmetrical
with respect to a line substantially perpendicular to the blind

surface independently of the daily movement of the sun.

Embodiment 9

By using the light diffusion structure of Embodiment 3, a
model of a vertical optical duct for a six-storied apartment was
prepared. At the light inlet of the duct, the ridges were arranged
to be horizontal from north to south so as to be adapted to the
east-to-west movement of the sun. 1In the side surface of the duct,
windows were formed to introduce sunlight into the rooms on each
floor, and light diffusion structures according to Embodiment 3
were mounted with their ridges being horizontal.

A light flux from a metal halide lamp was imparted so as to



13 -Enbodi nent 11 A light source such as a fluorescent lanp is situated at a
side end of a thin lighting equipnent, and a light diffusion structure
according to the present invention isigituated on the front side; |ight
that conmes fromthe |ight source and enters at a | arge angle of incidence
is diffused and distributed in a symetrical manner by the light diffusion
structure. This nmakes it possible to nmaintain nore of the beamin the front
direction than in the case of illum nation by a conventional edge |ight

syst ensiimddpsrdehel yovément @hdite efuni.ncMdesaeenbnther i iqidmm i d anp,
wher eb [ ossihle to intain a nore uniform/lum nance in the front

di rect¥8lﬁ}’8i/§P%taﬁ8e @ity &achy ingem, ghasad fhat Ahembeve ditpsBm a | anp

housi ngt28ceartappi e 3 c ith a rube dianeter of 16
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|'i ght i agmpguedment the eppventivnally AF faBebH1EBand 7cm thick, and a

| i ght diffusj on,itructur,e 29 according to Enbodi nent 3 was used in the
li ght out put S$ULLEELY rwitthCARebgi Feadidy seerhéhaitdgde Isdinugtiire siwe as

t he | opgih wdi ir } lLugr escent | with the result that an
out put QPP%Egthlgng?t‘gg%*&ﬁ%é g\%gshto 9’5?‘&8‘3 °f rﬁ@?h%si ightlish §osgdivdfent .
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out put PSERIAYRE ¥ ikBdtheix diffugiandinat 28300 beiny vamietum Faltttherg very

uni f or jSEgl I ' |.ev he, ] nng i de of .the back |ight of
this I %ﬁft“i %féé%‘?‘gﬁeéﬁ?&%%ﬁ%gﬁ Pgﬁ Bra’rjé ‘%’oﬁwiée FEGHdYdundexistoRs: t he
di st anthabetneefiehbaresf hee! app1ababe 3@ AR Hahe ikiigh, output surface
gradual |y decreases as the distance fromthe | anp housi ng 28 increases.
Further, as shown in Fig. 8B, it is possible to prepare a planar |ighting
equipngﬂgoggmgﬂkcﬁoa fluorescent tube is situated on either side edge or

e

one Si edge . Fig . 8Cis a sectional view 14 of the portion in the

vicinity of Bpesinlp mige fliuduiistepiababeki 9516 S IRARRanA Hhungscent
tube 32 iis arranged in a side edge portion of a frane 31, an 1'gh

di f f usP oA HRF P £ sl B I Aot tldies tetfilidatg vehanenibgirts ¢ot phe seafraaadar e
superi e ot nd..f.ast ened.t.o.the.frane 31. Like the

i ght gip‘fgéu%ilgﬁ&;s?%%%fbf nb"%dﬁ‘rtr:el g %,het Prérgl"?‘gﬁﬁfﬁflﬁﬁegi ShTYUFFUEEUr es

33 and264of @mbcdiméntt I8 mopkhbesrdht howrf s Qe Hupdsy, @f hriigﬂggﬁ FHEHEQ on
ei ther si df’ wW.th the directions of ridges of the two |ight |¥l usi on

st ruct BRBREL iR PoF dat@radlar hy bhie adH ustment vas prephrads 3Reganding

el i ptigal f i i e S.10 surrou he f| uorescent
ube 35 et o 1 o BPRBEE; 2habodiE SBARCSt SReBCe LioPEEERRE e hre

ref | ecvene mimxhardsl ofikavilils hansEl het ieeD crbes—aklbegbn@n 888y id6ratdohhe

i ght out put surface decreases as the_distance fromthe fluoréscent tube 32

i ncr eaBRSOMIL 1B Er /ofaRA O™ LdReIE L ORI B Rowardi theildghd pghphiy t o
the re o] f YAe)j LLipt.L.C fl ect. on_hod 5. . Further,
Sh¥esde glicfﬁt P ol ti gt J:Je'gptab ?ﬁo{rr? in H'I(,g'e|7%'p¥fléa15he§l

a protrusion 38 is forned on the surtace portion o

ref | ecvéeve exayiBedsionathdibepenflorfenéblor estasdth Lﬁk’ﬁo@@t %@9 tPge! i ght
romthe fluorescent tube 32 is ref ectedy y t he

em tted rearwards ] .
protru ?’B?‘nn%%‘,’em%{"é%fq Re dLSERANCEr 6 e} I @R epprPKjMBSelyedbubie bhet he
fl uor eggeht JBHE ned bt ohSent fohl Is f. the Iight output,surface
or the' Fode SLtar bod% e entfohd§ ﬂ(flﬁ-.c&i%@uglon strucqture in w}uch
a number of lenticular lenses are arranged in parallel. As shown
in Fig. 2, the light diffusion structure of the present invention
distributes even a lamp beam entering at a large angle of incidence
in amanner symmetrical with respect toa line perpendicular thereto,
whereby, at a distance, the light flux density in the light output

direction is higher than in the peripheral region.



Due to this construction, a thin planar |ighting equipnent is realized

whi ch has a high Iight output efficiency and a uniform surface |ight output
property. It is also possible for each3of the light diffusion structures 33
and 34 to have ridges on only one side thereof as in Enbodi nent 4. Further,
i nstead of using the two light diffusion structures 33 and 34, it is also
possible to use a single light diffusion structure on either side of which
ridges are formed so as to cross each other as in Enbodi ment 8 shown in
Fig. 6Emb9dﬁMent iltl is also possible 15 to use a cloth-like |ight

di ffusion st u £ | i ke that of Enbodinment 6 shown in Fig. 5. Enbodinent
12 As shown b SgUIrce, Buehrag-2thHyXe IR B amp 2 stsidmatiett athya si de.

In thigiga S g h eft t here
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i ndoor ashaddipgr tootlse prkeerito invendidndiiggsishbeeluUsR- tid MacHd Biqges shown

I n Flgllfg_ggt ¥gen sunlight flux 1 cones vertically downwards, 1ndoor 'shade
a

portio at FoReS Them tE® dighhisouree dnslveniters gt. a d@rge langlte
di ffusipen €1aD p ent n. i s provided ahove the two
bui | di E’gslngg HE ie dﬁf#‘?ﬁgl%ﬁés rsu%l{]\tlp%%eé?l@ & iS éﬂ\"@& & Mianethe

ri dgesbydrhe hjaglstl dfl&cfe stibar eofudiersUbshaR At dy J.E%fd%ﬁél%lé €q BQ%%B&%S ' ng
surfaces of the two buildings 2 . As shown in Figs".

sunl i ghPreQfthe P@aﬂlumtﬁ%érﬁpt ﬂnerer:tg,@m than iitde cgtseuof urléuﬁl,lnamidmt he
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t he l'gﬂilgéfﬁﬁahenou%bE%C%HE%aéeat t he uppernost |evel of the two
bui | di ngs 2. '

As shown in Fig. 8A, a lamp housing 28 containing one 21 W
fluorescentlampwithatubediametarof16mmnmnufacturedbyPhilips
was situated at a longitudinal side edge of a lighting equipment
of approximately 90 cm x 65 cm and 7cm thick, and a light diffusion
structure 29 according to Embodiment 3 was used in the light output
surface, with the direction of the ridges being the same as the
longitudinal direction of the fluorescent lamp, with the result
thatanoutputlightquantityof1300lmwasobtainedfromthelighting
equipment. The total light flux amount of the lamp is 2100 1m, which
means approximately 70% of the lamp beam is output. The illuminance
at the light output surface was 4500 lx at maximum and 2500 1x at
minimum. Thus, a very uniform distribution was achieved.

Ontheinnersideofthebacklightofthislightingequipment,
a reflection plate 30 was provided, such that the distance between
the reflection plate 30 and the light output surface gradually
decreases as the distance from the lamp housing 28 increases.

Further, as shown in Fig. 8B, it is possible to prepare a
planar lighting equipment in which a fluorescent tube is situated

on either side edge or one side edge. Fig. 8C is a sectional view



Enbodi ment 13 As shown in Fig. 10A, when, in addition to the light

di ffusion structure 5 provided above two buildings 6, |ight diffusion
structures 7 are provided between theigwo buildings 6, the quantity of
light flux supplied to the interiors of the buildings 6 increases, whereby
the proportion of the light Ieft unused is further reduced and the
uniformty in light distribution can be enhanced. 16 If the |ight
diffusion structure 7 is arranged horizontally between the two buildings 6
as showf the poytiohOR theoticdhitlyeSankisglde eddeis feyti s phgnaha ilgmating

di ffusion structure is supplied to the interiors of the two buildings 2.
Enbodi fEH-PIED sﬁogwa%ﬁﬁiﬁp It tuke 34 isAryanged dntd sddesedge porgHon | ux

1 shi nj [ e : t el Lol ght, dififusian
L Shincica eragie e d0Sghl O Gl BB uRchRcE Pl AT NG,
a |l ot ¢hel igghtbetwpat shefhvel sregsuper fnpdded  ond dforDQ:&fé Rithert @nief ovi de
a light diffusion structure 9 between the buil dings and at the sane

level 48stRaedofe bhet fizapgi B ndsike de daghs |digﬂftusifqm?smogmnﬁmf whi l e
irde SSBRLlyhloone B TENASH AR Bl el 23 SRIVE AN o
light hatweplatebewivh Huikdyedsumb@s SOMPRIGEE fHrine B kA Hdr Wigeh only
one light diffusion structure 5 is used as shown in Figs. 9C 9D and 9E
with the directions of ridges of the two light diffusion structures
being perpendicular to each other. 1In the frame 31, an elliptical
reflection body 35 is arranged so as to surround the fluorescent
tube 32 and a flat reflection body 36 is connected to the elliptical
reflection body 35. The distance between the reflection body 36
and the light output surface decreases as the distance from the
fluorescent tube 32 increases. The center of the fluorescent tube
32 is situated slightly to the rearward of the focus 37 of the
elliptical reflection body 35. Further, a protrusion 38 is formed
on the surface portion of the elliptical reflection body 35 situated
behind the fluorescent tube 32, and the light emitted rearwards
from the fluorescent tube 32 is reflected by the protrusion 38,
whereby the light travelsefficiently to the front of the fluorescent
tube 32, that is, in the direction of the light output surface or
the reflection body 36.
Due to this construction, a thin planar lighting equipment
is realized which has a high light output efficiency and a uniform
surface light output property.
It is also possible for each of the light diffusion structures
33 and 34 to have ridges on only one side thereof as in Embodiment
4. Further, instead of using the two light diffusion structures
33and 34, itisalsopossibletouseasingle light diffusion structure

on either side of which ridges are formed so as to cross each other

as in Embodiment 8 shown in Fig. 6. Further, it is also possible



Further, as shown in Figs . 11B and 11C, by providing a light diffusion
structure 10 below the light diffusion structure 9 and between the two
buildirngs 2, it is possible to introduge a still |arger anmount of |ight
flux into the buildings 2. Wien applying the above-described enbodi nents to
the growmng of plants in a greenhouse, the buildings 2 may be repl aced by
cultivation shelves or tall plants; in this case also, it is possible to
achi eve a substantial inprovenment in sunlight utilization factor and

gr eenh&03E&pgdetit-likat i gt didfosiowstrepplye didgketimt of Enbodinent
raising %@oa cultﬁne p%ﬁl for al gae or photosynthetic bacteria, the water
surfac Y8y éPed L% a light diffusion structure, whereby it is
possible to reduce the reflection at the water surface of |ight entering
the water 17 surface at a large angle of incidence, thereby making it
possi bEmbpdimentoddce nore light into the water. In this case, the
direction of tﬂ@lridggf of the light diffusion structure is adjusted

accordi ng t oPEHERYLAD BlIasthr s GWR tiNeReaStorted Awilidimoss $enrd Bislecan be
A o | TrLR . e
Struct o bhave TheotEs Lastr el e 5 1P £ Al i i ene 1 4

parti cledt sade; thegreravedcmEl a shaee pobtiba Bhdie ito R Hras@nd Or
cultivated unger water. In this case, by covering the surface of the

par t i cQEaPPRaPBLlAdgPoANG dndore Bhgre @ortdensn 4sdugcter éhel buiddisssi bl e
t h t@:atuhhch Lj ] i Ler . JFurther, it i
bossi b oEactasel ot SR LABAGY, abhoyt LEUEy . MO i B ainpise ' 1S

ref | ectbmesbudytticalligr dbywnaaltideye iadooih shEele Poritlonke 45 uid Fdfrmed .
utilization factor. Enbqdi nent. 15 As shown in Figs. 12A and 12B, a |ight

di ffusi on st fBMAEECE Shils, Roghewy inFihedG: ailight diffusbpastaaiatyrsnel
11, j ' . ' . N
panel 110 S hS RERCAE SR e MRS PRBVILES ThGhETER Mo diias @

ref racThenliaghti disfosion atraecbunats ofs air ibffesiarcanhatefvrRctdiagdyy t he
light diffusion structure 12, mherebx it is_possible to increase the power
R psta

generappdﬁh% aqg theregfi arecan ntially parallel to the opposing
surfaces of the two buildings 2. As shown in Figs. 9C and 9D, the

sunlight flux 1 is diffused by the light diffusion structure 5,
and the diffused light reaches the regions or portions which have
conventionally been in the shade. It can be seen that the shade
regions indicated by cross-hatching in Figs. 9C and 9D are

substantially reduced as compared to the shade regions of Figs.
9A and 9B, in which no light diffusion structure 5 is used. As shown
in Fig. 9E, it is also possible to provide the light diffusion

structure 5 at the uppermost level of the two buildings 2.

Embodiment 13

As shown in Fig. 10A, when, in addition to the light diffusion
structure 5 provided above two buildings 6, light diffusion
structures 7 are provided between the two buildings 6, the quantity
of light flux supplied to the interiors of the buildings 6 increases,
whereby the proportion of the light left unused is further reduced

and the uniformity in light distribution can be enhanced.



By -condensi ng environmental sunlight or artificial light in the same manner
as In Figs. 12A and 12B, it is possible to introduce nore light into a
speci firc region in a room Enbodinment §6 Conventional partitions used

i ndoors or the like consist of non-diffusing bodies, so that they intercept
lirght fromthe outside. Thus, in a space defined by such partitions,

illum nation equipment 18 is often required to conpensate for the shortage
of light. Wen, as shown in Fig. 13, a light diffusion structure 5

accor di ng t oIfhtherkiegint dififerdicm stsueted ey ﬁsthaiﬂdéw,hdr_tiéoﬁm%q}s]l j bl e
to tak% l i ght int% tg&s ace on the inner side of the partition Wl.t ut
havi ng E5vHED the tup Jafdqug%ﬁafﬁiﬁhgwnéqUFE%rﬂ;QB,TMEChe:(fEtbe:duélltlghtth
confi i therbhoht dif j .Sfryucture I s nor restricte 0 ose
choun_fhcE, eReekiRBochedTioht abEhaBISh MELERuLR Trlsigialicd it $ng oo
possi blieteriatepiofa then ol GuliQdiinggMpi.ch a number of round bars are
arranged in parallel on a thin flat plate so as to be in contact with each

other and fixed together . It is also possible to adopt sectional _
confi gRRBRLHIRE RS 1§1hown in Figs. 15A through 151. As described above, in
accordance W th thi's i nventi on, there is provided a light diffusion

SYIMEL L1 cal W LR T Cobect LD an dxls 1 BT REd chs ot on THARIERPY o
the andl#hRingdinencdie 4008 of tws hyifHingst2 wet enteriligist PAFFuli®nt O
perforgyyarkgias! & %I}tovq.idsetdrri:ggfaég{'iggﬂz ra%losiie the buildings 2 to thereby
direct a lot of 1ight between the buildings 2; further, it is possible
to provide a light diffusion structure 9 between the buildings 2
and at the same level as the tops of the buildings 2 and cause light
flux to go down while undergoing diffusion or refraction or division
or a combination of diffusion and refraction.

In this method, it is possible to supply more light between
the two buildings 2 as compared to the method in which only one
light diffusion structure 5 is used as shown in Figs. 9C, 9D and
S9E.

Further, as shown in Figs. 11B and 11cC, by providing a light
diffusion structure 10 below the light diffusion structure 9 and
between the two buildings 2, it is possible to introduce a still
larger amount of light flux into the buildings 2.

When applying the above-described embodiments to the growing
of plants in a greenhouse, the buildings 2 may be replaced by
cultivationshelvesortallplants;inthiscasealso,ji:ispossible
to achieve a substantial improvement in sunlight utilization factor
and greenhouse space utilization factor.

When applying this invention to raising or a culture pool
for algae or photosynthetic bacteria, the water surface is covered
with a light diffusion structure, whereby it is possible to reduce

the reflection at the water surface of light entering the water



19 -CLAIMS: 1. Alight distribution control device conprising a substantially
plate-like or filmlike Iight diffusion structure which transmts or
reflects light and at | east one surfate of which has a nunber of ridges
arranged parallel to each other, wherein the section of each ridge taken in
a‘direction perpendicular to the longitudinal direction substantially
constitutes a part of a circle, the surface of each ridge being snooth
enough not to cause significant irregular diffusion of light, wherein in a
di f f r aBBF&ACEr Ak i hdaKige@ngdet efbinabtence, t bkepebyl hak iy rHangeosyible a

nunmber . qf. r.i rat 10 aof diffraction light quantity to i ncidence
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is caused to enter a surface of the [ight di on s
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| ongi tudinal, direction of the ridges and the surface of the structure is
substaﬁ?#ﬁ???csgnﬁﬁ#PiE F Wﬁgﬁrrespect to the nornmal at the point of

i nci dence i nglgperdent : | @ | RE] 0, he light. 2. Alight
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wherein_the ridges %§e formed on both sides of the |ight diF#usion
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wher ei watee redjes withf bheetlightbatfirasdes strubeukeght tditf Bskalnie
structyre such thﬁt their directions cross each other. 4. Alight

di st ri BRSEORCShERBIF k& R Ed St 19 g satakgntinto the water. Further,

it is possible to add a light diffusion structure under water or

provide a reflection body to thereby achieve an improvement in the

sunlight utilization factor.

Embodiment 15

As shown in Figs. 12A and 12B, a light diffusion structure
12 is provided in the vicinity of a solar cell panel 11, and sunlight
1 directed toward the circumference of the solar cell panel 11 is
condensed on the solar cell panel 11 through diffusion or refraction
or division or a combination of diffusion and refraction by the
light diffusion structure 12, whereby it is possible to increase
the power generation amount of the solar cell.

By condensing environmental sunlight or artificial light in
the same manner as in Figs. 12A and 12B, it is possible to introduce

more light into a specific region in a room.

Embodiment 16
Conventional partitions used indoors or the like consist of
non-diffusingbodies,sothattheyinterceptlightfromtheoutside.

Thus, in a space defined by such partitions, illumination equipment



20 'diffusion structure in the formof a strip or a bundle fornmed of a
plurality of threads transparent or reflective and arranged in parallel and
fused or gl.ued together, the section 08 each thread taken in a direction
per pendi cular to the |ongitudinal direction being circular and the surface
of each thread being substantially snooth enough not to cause irregular

di ffusion, wherein in a diffraction grating effect attributable to close
connection of a plurality of threads, the ratio of diffraction |ight

quant i £§ PELPRACYednEEed | hiconrangate iforatihesshdrtageunh lsigjiect i omeaf, t he

thi ck he t hread d.wherein, when |ight i dt ter th
[ ght | 0% PHRrBn I FiSr L0, “And 0RE BEEBR IR ARFRGERsR & ecerBGRch toni o o
Pl ane phepphdsentainientiont hicaded asSHOPRRaLNY SEMIR! HoGalipiid i,

en he angl e

respect to the nornmal at the point of incidence i ndepen y 0
of i ncrakacki@it tingd thaispase Anbthed nnerpside g ahplped it jowivikhages each
consi sh@agg of taI i %ht di stribytion_control device as clainmed in claim1,
wher ei NV A8y FHgE58 ARYt SERCAP did WiDAtden lead@ment <o smal | section,
uher eby, whegnbNeedl adien o cabazad:oisr iid VELAE Jald on, of ARy gne

art SEUSFULRe sun,

smal | section is exerted, in correspondence W y nove

such t hatneumesfinidteditcd thedei sbownsisymings s laahhy ¥8 ! h Faspeamphe,a | ine
substaQtia%I% pergéndiCﬁAar_to_the blind surface. 6. A blind conprising a
pl ur al Py BPVBI 48e512ach? cohsidt iHFDPFikfiR t@ adopsuri eanssrucsiiogevi ce
as cl aifsghidh d & eyl | A sunlight is

di ffused i ndoors ?}E}?nk’%ert rﬁl?cgfﬂllgdwt r%é%gcg%ggﬁgaﬁﬁnéégégg?ﬁnqqzﬁ ?‘g‘ln

per pen8ilatiplatesotes Ibbibel isucéatact ndapesdentidthed afaif ixemreaethesl, t he

sun. 7., A venetian blind conprising a plurality of blades, whérein each
bl ade 1§ Jo‘T‘\ﬁe"ose‘?j H%S&l%%tﬁoﬁ@PEHsS%‘ython%mm%}matim aghehaiwn anl i ght

di stribugkon1sRNthebugRvhse consisting of a Iight
As described above, in accordance with this invention, there
is provided a light diffusion structure which always exhibits a
diffusion distribution that is symmetrical with respect to an axis
in a fixed direction independently of the angle of incidence, and,
by using this structure, it is possible to perform various light

distribution controls.



21 diffusion structure which reflects light as clained in claimlis
provided in an outer, upwardly directed portion of the bl ade such that the
ridges-are.perpendicular to the |ongitadinal direction of the blade, and
wherein a |ight distribution control device consisting of a |ight diffusion
structure which transmts light as clainmed in claim1 is provided in an

i nner portion of the blade such that the ridges are parallel to the

| ongi tudinal direction of the blade, whereby, when each blade is

hal f-cl osed, sunlight is diffused CAdd#Ss symmetrically with respect to a

' i : . . he | [ f the bl ade i ndependently
of "dal 1y movarert bt9pRa58RE L8010, FREERCT \dEr gn: Camerissag én contr ol
devi cesubstanaiia®dy HletRi-Dikea®D!IfAdeS1i%e A iRt diirdy MUY Gtd-ddeH

e
distribution control device as clainmed in claim1l. 10. A partition using a
| i ght Hhdchi brangnitemy sefdeetsel hghtlamidret lenst ainm durficeldf gintichg

T2 A TR A st s, A HaArgid Bzt (th &2 1ot co a5
clainmed in cWeedn the section of each ridge taken in a direction

perpendicular to the longitudinal direction substantially
constitutes a part of a circle, the surface of each ridge being
smoothenoughnottocausesignificantirregulardiffusionof1ight,

wherein in a diffraction grating effect attributable to the
parallel arrangement of a number of ridges, the ratio of diffraction
light quantity to incidence light quantity is adjusted through
selection of the angle of circumference and maximum diameter of
the section of each ridge, and

wherein, when light is caused to enter a surface of the light
diffusion structure, the projection of diffusion distribution onto
a plane perpendicular to both the longitudinal direction of the
ridgesandthesurfaceofthestructureissubstantiallysymmetrical
with respect to the normal at the point of incidence independently
of the angle of incidence of the light.

2. A light distribution control device according to claim
1, wherein the light diffusion structure is formed of a material
which transmits light, and wherein the ridges are formed on both
sides of the light diffusion structure such that their directions
extend in the same direction.

3. A light distribution control device according to claim
1, wherein the light diffusion structure is formed of a material
which transmits light, and wherein the ridges are formed on both
sides of the light diffusion structure such that their directions

cross each other.

4. A light distribution control device comprising a light



13. A curtain using a cloth woven of light distribution control devices as
claimed in claim4. 14. A tent using a cloth woven of light distribution
control devices as clainmed in claim42015. Alight distribution control

devi ce according to claim1, wherein light is caused to enter a surface of
astructure which transmts light, and wherein the light is diffused,
whereby it is possible to introduce light to a region or portion which it
has been inpossible for sufficient light to reach and which has constituted
a shad@iffpsioen. shrpghurei dnrthetform cuhta dtm\,\}qmﬁ aam@ﬁdJ_ePgofmeﬁllt alflm 3,ht
wher ei p, ! light diffusion structure which transpmits light, [i
enteri%gpgx¥%gfgg @? ??§%1Eﬁﬁ%ﬁﬁﬁﬁeﬁ§>9f;ﬁﬁ&%ﬁqu§Vﬁ§@m@?£§magaﬁ@|ﬁ? i s
di ffus e e I rﬁ%ﬁé [ rin ce

regi onﬁgfbﬁjé?%i '(a)?lai E@%‘gftéiﬁaﬁlyly%f e !éﬁeklery I e tsg%itﬁgns%efm Slcg ?§5F8ﬂ‘ or
port i ohakent hera i 1iewriems perpenglialidry tof thieghbnghivsdenaar Hagetb¢on

ecifjc.regipn o ortion and decrease the quantity of |light entering the
ZS] ace ?lPag%’Ff"biag ‘:’Gﬁ.e spriaceqgpf epch rti?'lﬁﬁﬁ\'%heé@ﬁt sebstientielly

accor dsfgotR Ehéhﬁ;};lﬁot}"’ﬂgr Fggsghgr%gpﬁ_ggi Eg_gtﬂllgn structure consists of a

bundl e or arrangefment o arge nu monotT I'SMénts or bar-1ike bodies

or a fabric ebetrainiimnga ailffrge tidnberaoinfeTHddtgent sbetabaktd keohadi es.
18. Alight dj stributiqn control device according to claim16, wherein |ight
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wher e guahtity!&ind48RhoRY1 2hnt ‘@i GRY 0h ARS8 LMY 2303850
of the thickness of the threads, and

wherein, when light is caused to enter the light diffusion
structure, the projection of diffusion distribution onto a plane
perpendicular to the threads is substantially symmetrical with
respect to the normal at the point of incidence independently of
the angle of incidence of the light.

5. Ablind comprising a plurality of blades each consisting
of a light distribution control device as claimed in claim 1, wherein
the ridge direction differs from small section to small section,
whereby, when the blades are closed, the diffusing function of any
one small section is exerted, in correspondence with daily movement
of the sun, such that sunlight is diffused indoors symmetrically
with respect to a line substantially perpendicular to the blind
surface.

6. ADblind comprising a plurality of blades each consisting
ofalightdistributioncontroldeviceasclaimedinclahn3,wherein,
when the blades are closed, sunlight is diffused indoors
symmetrically with respect to a line substantially perpendicular
to the blind surface independently of daily movement of the sun.

7. Avenetianblindcomprisingapluralityof blades, wherein

each blade is divided into two portions by a longitudinal line,

wherein a light distribution control device consisting of a light
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diffusion structure which reflects light as claimed in claim 1 is
provided in an outer, upwardly directed portion of the blade such
that the ridges are perpendicular to the longitudinal direction
of the blade, and wherein a light distribution control device
consisting of a light diffusion structure which transmits light
as claimed in claim 1 is provided in an inner portion of the blade
such that the ridges are parallel to the longitudinal direction
of the blade, whereby, when each blade is half-closed, sunlight
is diffused indoors symmetrically with respect to a line

perpendicular to a plane on the inner side of the blade independently
of daily movement of the sun.

8. Ablindusinglightdistributioncontroldevicesasclaimed
in claim 4 as blades.

9. Apartition using a light distribution control device as
claimed in claim 1.

10. A partition using a light distribution control device
as claimed in claim 4.

11. A lighting equipment using a light distribution control
device as claimed in claim 1.

12. A lighting equipment using a light distribution control
device as claimed in claim 4.

13. A curtain using a cloth woven of light distribution
control devices as claimed in claim 4.

14. A tent using a cloth woven of light distribution control
devices as claimed in claim 4.

15. A light distribution control device according to claim
1, wherein light is caused to enter a surface of a structure which
transmits light, and wherein the light is diffused, whereby it is
possible to introduce light to a region or portion which it has
been impossible for sufficient light to reach and which has

constituted a shade.
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16. A light distribution control device according to claim
1, wherein, by using a light diffusion structure which transmits
light, light entering a region or portion adjacent to a specific
region or portion is diffused before the entering, whereby the light
entering the adjacent region or portion is partially or entirely
ledtothespecificregionorportiontotherebyincreasethequantity
of light flux entering the specific region or portion and decrease
the quantity of light entering the adjacent region or portion.

17. A light distribution control device according to claim
16, wherein the light diffusion structure consists of a bundle or
arrangement of a large number of monofilaments or bar-like bodies
or a fabric containing a large number of monofilaments or bar-like
bodies.

18. A light distribution control device according to claim
16, wherein light flux entering a specific region or portion is
led to a region or portion where a sufficient quantity of light

cannot reach and where a shade is formed.



