1 SPECI FI CATI ONS Light Irradiation Device and Optical Menber FIELD OF THE
ART This invention relates to a |light irradiation device 5 and an opti cal
menber that irradiate the light on an objgct such as a product, for

exanple, in a factory and that is preferably used in case of appearance
check of the object or reading a mark descri bed on a surface of the object.
BACKGROUND ART 10 Conventionally, a system has been known that irradiates
the light on an object such as, for exanple, a product so as to create a
preferable Ii L i+onment and then takes an inage of the object by

t he use of angg#%%ggﬁgét#ﬁb devi ce such as a CCD canera so that appearance
15 check or mag knt eading 1638 bEesoRdUEHEp AL AMMapal! Y. In accordance with
this system 1n"case that the light has ?o be irradiated also froma

di rection coayrgtp voe v argbservati on axi s of the imge-taking device,
conventionally a half mrror is arranged at an angle of 45 degree on the 20
observati on axi s antihibeinvegittionsretataed ated onghithel raldfiationrdeviideom a
direction orthogonal to the observation axis. Wth this arrangenent, while
the |ight ®Bn thddar raghizalli ghmbes dunate irsadbiteedthed loght hen kel fobdeector and
travels toward a direction coaxial with the observation axis and then is 25
i rradi at ed onstfle abje@rOduRE, | fYhteBREArt e objfactorgagm@sthathds

i mge-taking device by passing the half mrror, which nakes it possible to
t ake an inagepépfgyép%ﬁﬁqggg_1pbg@§ﬁﬂqf appearance check of the object or

reading a mark described on a surface of the object.

BACKGROUND ART
10 Conventionally, a system has been known that
irradiates the light on an object such as, for example, a
product so as to create a preferable lighting environment
and then takes an image of the object by the use of an
image-taking device such as a CCD camera so that appearance
15 check or mark reading can be conducted automatically.

In accordance with this system, in case that the light
has to be irradiated alsc from a direction ccaxial with an
observation axis of the image-taking device, conventionally
a half mirror is arranged at an angle of 45 degree on the

20 observation axis and the light is irradiated on the half
mirrcr from a direction crthogonal to the cbservation axis.
With this arrangement, while the light emitted from a light
source is reflected on the half mirror and travels toward a
direction coaxial with the observation axis and then is

25 irradiated on the object, the light from the object reaches
the image-taking device by passing the half mirror, which
makes it possible to take an image of the object. However,

with this arrangement, since the half mirror has to be



with this arrangenent, since the half mrror has to be 2 arranged at the
angl e of 45 degree, a size of the systemas a whole becones bul ky
especially in a direction of the observag%on axis and it is difficult to
approach the inage- taking device to the object because the half mrror 5

i ntervenes between the inmage-taking device and the object. Then, as shown
in patent docunent 1, the present clained inventor has devel oped an

i nnovative thin plate- shaped light irradiation device that can be inserted

ina directiqp.gp Q@QQPQﬁEJQnﬁ?@ 9PSEy Wahk-en, axi S, MirChy 5%¥g%othe

possi ble to downsi ze the systemdrastically and to take an
obj ect in a clogaYPe BNl PRy fédsdciblng. in More coRebat 6F Yshd he |1 ght
irradiation device is so arranged that nultiple mcroscopic reflecting
menbers are abkapgetian =aisoppdsit elokjigct chaci g pprback e ainkye-
transparent plate so as to forma space between each of the reflecting
menbers and t hekiE® dégie ite ither ooimed bentose hiehe thadispareot pl at e t hr ough
a side surrounding end surface of the transparent plate. The light travels
i nsi de the5trdnspavems gfleimecnhithe bwigegtesing -desticscead, the pdrieasf. 20 which
is reflected on the reflecting nenbers and irradiated toward the object
fromthe transparenfhplat@ds FP¥hagePatens fcHeentel cdiia FXKESEAL| mage of the
obj ect w thout _al nost, an En&luence fromthe, refl Qtinghnenbers, since the
f

reflecting me FEErEeg v t AdafeTRoRsy BR PRYRYS 5Nt RS 4Sking an
i mage like we gan gef; &k LOAM QAN Rae SSIEHL inserted in a

direction orthogonal to the observation axis, which makes it

10 possible to downsize the system drastically and to take an
image of the object in a closeup mode for the first time.

More concretely, the light irradiation device is so

arranged that multiple microscopic reflecting members are
arranged on an opposite cbject facing surface of a

15 transparent plate so as to form a space between each of the
reflecting members and the LED light is introduced into the
transparent plate through a side surrounding end surface of
the transparent plate. The light travels inside the
transparent plate while being total-reflected, a part of

20 which is reflected on the reflecting members and irradiated
toward the object from the transparent plate. 2An image-
taking device can take an image of the object without almost
any influence from the reflecting members, since the
reflecting members will not fundamentally be an obstacle to

25 taking an image like we can see a bright room through a
screen.
Patent document 1: Japan patent laid open number 2003-98093

DISCLOSURE OF THE INVENTION



Pat ent docunent 1: Japan patent |aid open nunber 2003-98093 DI SCLOSURE OF
THE 1 NVENTI ON 3 PROBLEMS TO BE SOLVED BY THE | NVENTI ON However, in case of
using this light irradiation device, depgnding on a magnification ratio of
the i mage- taking device, there mght be a case that noire interference 5
(interference stripes) occurs on a screen showing the inmage, resulting in
exerting an influence on the inspection. In order to reduce the noire
interference, a nethod wherein, for exanple, reflecting nmenbers are

arranged in a P ekC BoVES BhaRe ehvinkeonef | ecting nenber is nade in
an 10 irregul ar shape, is described in the patent docunent 1 however, in

accordance W th thi gon®idod,ind cEBAUSRCIIMgNEhi § OBlgHLS iirRaHEasesh more than
expected. Then the present claimed invention intends to reduce the noire

interference Heritd sidgending &m ghtmaght &deat icon ratbode¥i tee wintalyea si npl e and
| ow- cost arrangenent w thout sacrificing a conpact design. MEANS TO SOLVE
THE PROBLEMS Wbking piwiifdecakhgre tiigghti ght ai casadithiitomotles i petanierancer dance
with this invention conprises a light perneable 20 plate which has a

predet er mi hed (EFRtekIRENCENEGLBHRED QATHSE SUrd FEE§eNs sShey g ddeadmage obj ect

facing surface to_face an object such _as a product on which light is to be
irradiated, FEPHHPIRE A& PEEFTFHY BLindheeRFarcrate® aNaPettiBh otther

surface (al so.becall o 2020, 0000511 ¢ 9D BEI LS 09,28 341 ARL0" the

for example, reflecting members are arranged in an uneven
pitch or a shape of the reflecting member is made in an

10 irregular shape, is described in the patent document 1
however, in accordance with this method, a manufacturing
cost is increased more than expected.

Then the present claimed invention intends to reduce

the moire interference for this kind of light irradiation

15 device with a simple and low-cost arrangement without
sacrificing a compact design.
MEANS TO SOLVE THE PROBLEMS

More specifically, the light irradiation device in

accordance with this invention comprises a light permeable

20 plate which has a predetermined thickness and one of whose
surfaces is arranged as an object facing surface to face an
object such as a product on which light is to be irradiated,
multiple reflecting sections that are laid cut on other
surface (also be called as an opposite cobject facing

25 surface) of the light permeable plate with forming a
microscopic space therebetween with its light reflecting

surface facing a direction of the object, a light source

section arranged at a position where at least a part of the



m croscopi ¢ space therebetween with its light reflecting surface facing a
direction of the object, a light source section arranged at a position
where at |east a part of the 4 emtted |iyght is transmitted inside the

i ght perneable plate, reaches the light reflecting surface, is reflected
on the light reflecting surface and is emtted fromthe object facing
surface, and an antireflection filmthat covers the 5 object facing surface.
In addition, the present clainmed invention is related wth an optical

menber separ atghyr & ranged 1k epad 48 diedht ns SQINGR 1a8M therpidieal menber is
characterized by conprising a |ight perneable plate which has a

predet er m nedpl@té hitddiess and dihtOfrefheseisyrdiadesel siarrefigededScan
object facing surface to face an object such as a product on which [ight
is to be irradhat eightmdefilpkeinegfdedisicegaseécis sl titkdt fram ecHaaictbjeut on an
opposite object facing surface of the |ight pernmeable plate with formng a
m croscopi ¢ spacéng utfaceheendern wWnti refsectpn fddf ebet nepwansf 4be facing a
direction of the object, and an antireflection filmthat covers the object
faci ng sur?acePighe FMHERoN§UsF2CRef | ection” here is basically diffuse
reflection (scattered ref)ectio and inclﬁdes | so regul ar 20 ref]ection

in sone cases. In cofsd Fﬁﬁ?’og%ﬁgﬁﬁﬁiﬁﬁﬁﬁc atioh, 1t PBseft e hred
R Ct R LA T LR I
obj ect and th%eukée, and the optical member is characterized by
comprising a light permeable plate which has a predetermined
10 thickness and one of whose surfaces is arranged as an object
facing surface to face an object such as a product on which
light is to be irradiated, multiple reflecting sections that
are‘laid out on an oppesite object facing surface of the
light permeable plate with forming a microscopic space
15 therebetween with its light reflecting surface facing a
direction of the object, and an antireflection £ilm that
covers the object facing surface.

The meaning of “Reflection” here is basically diffuse

reflection (scattered reflection), and includes also regular
20 reflection in some cases.

In consequence of keen examination, the present
claimed inventor has found out that the moire interference
is caused by that a part of the light is reflected on each
reflecting section and travels toward the object and then is

25 reflected again on the object facing surface and travels
toward the image-taking device. More specifically, the

present claimed invention is based on this clarified fact of

the reflecting section, and makes it possible to reduce the



25 reflected again on the object facing surface and travels toward the

i mage-taki ng device. Mdre specifically, the present clained invention is
based on this clarified fact of the reflecting section, and nakes it
possible to reduce the 5 mpoire interference by restraining the |ight that
is reflected on the object facing surface and travels toward the

i mge-taking device with a sinple and | owcost structure wherein an
antireflection filmis arranged. 5 As a concrete structure of the |ight

SOUT Ce SECt | Ofo1 EPIAIANBANES bhUedtia AR CROULGRSERLEOfL | S arranged to

front a side surrounding end surtface o I ght perneable plate and

conpri ses nul treph 8ct&Port Rak bagé@@llmm eshi e andt @rbbsisle-ffarkihe |ight
perneable plate fromthe side 10 surrounding end surface. In view of a

producti on coshe ihages-tpikeher ablrecd haitth theimield ecid Ngwsesst atxruatareéai d out
| ongitudinally and transversely. However, as nentioned above, if an inmage-
t aki ng devi cewhasehmlan pingéipefleaceial didnt ss|aidhnged-at a 15 predet er m ned
pitch longitudinally and transversely respectively |ike a CCD canera, the
moire intebference ABceaurd ety SEFEAFWS wdgithg HEdhi fIRECRORSWREI t he

| ayout direction of the picture elenents is substantially aligned wth the
| ayout direct FER*BFER RS FéfFEEFiE@P§¥%¥$bﬁ§ufﬁet3ﬁ§t2@nlé?o%ﬁr%HQQQCFPon of

(e PLETULE, CLTElt s A 8BRSl S Bede sl WAL, Ll Lyl ghr ot on
interference plate and comprises multiple LEDs that introduce the light
into inside of the light permeable plate from the side

10 surrcunding end surface.

In view of a productiocon cost, it is preferable that
the reflecting sections are laid out longitudinally and
transversely. However, as mentioned above, if an image-
taking device has multiple picture elements laid out at a

15 predetermined pitch longitudinally and transversely
respectively like a CCD camera, the moire interference
occurs at a certain imaging magnification when the layout
direction of the picture elements is substantially aligned
with the layout direction of the reflecting sections or the

20 layout direction of the picture elements is at a
predetermined angle with the layout direction of the
reflection sections.

It is a matter of course that the moire interference
can be repressed by the use of the antireflection film,

25 however, in order to further improve an effect of repressing
the moire interference, it is preferable that an angle O

between a longitudinal layout direction of the picture

elements and a longitudinal layout direction of the



can be repressed by the use of the antireflection film 25 however, in order
to further inprove an effect of repressing the noire interference, it is
preferable that an angle 0 between a |ongitudinal Iayout direction of the
picture elenments and a longitudinal |ayout direction of the 6 reflecting
sections is set at an angle evading the vicinity of 0, a, 90 -a, and 90 in
a normal |ayout posture relative to the inmage-taking device. In this

regard, tan a = transversal layout pitch of the reflecting sections / 5
l'ongi tudinal Layosts Pid GRceiohbe 4 efdeati B9 SRAL %Qﬁdlﬁ?dthé rarsuergal
| ayout pitch : longitudinal |ayout pitch. Mre concrete Is preferable

that the angl gr0pis oaboyt 5y,- 2@ $00 it & AfrmaR l%you%"‘éost@f"é-o <9 < 80 -
a- 85-a or 95 -a -100 -a < 0 8085 . 10 If the angle is set 0, the

interference sblapps hecene 1ff1@gemt@km@ddémd pIh ctiess heeara, exin enel y
smal |, thereby being vanishingly visible. In case that the reflecting
sections are Fatvamanersal éé}ﬂ@lﬂ‘@mlyx@veiﬁ phe ctefllenginadsestionsarid
transversely gln 15 case_a= 45 ), is further preferable that the angle 0
is about 22.%cpgigrimal pappar EaichHE | NYENRTEROWLRE et 19T8nt aPfr adi at i on
devi ce having the above arrangenent<£n accordance with the present clainmed
i nvention, 28TPRSYYS5dsdRBPEL i EHY & tipErudEiledeYeHE Rl | nterference

with a very S|nple nd | ow- cost _structure 3r§bﬂa%ﬂ§¢9%ke0t ng surface

is covered with the Q¢ | FEIGEEEEL BN 1R W &°anglé

about 5° ~ 10° =0 = a-10° ~ -5 , a+5 ~ o+10° =6 = 80" -
o ~ 85 ~a, or 95 -o~100° -0 =6 = 80° ~ 85°
10 If the angle is set 0, the interference stripes become
fainter and their pitches become extremely small, thereby
being vanishingly visible.
In case that the reflecting sections are laid out at
generally even pitch longitudinally and transversely (in
15 case a = 45" )}, it is further preferable that the angle 6 is
about 22.5° or 67.5°
EFFECT OF THE INVENTION
With the light irradiation device having the above
arrangement in accordance with the present claimed invention,
20 it is possible to effectively repress the moire interference
with a very simple and low-cost structure wherein the object
facing surface is covered with the antireflection film while
taking advantage of the characteristics that it is possible
to take an image of the object in a closeup mode with a
25 compact structure. |
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a central longitudinal front end view

showing an internal structure of a light irradiation device



t aki ng advantage of the characteristics that it is possible to take an
image of the object in a closeup node with a 25 conpact structure. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a central longitudinal front end view
showi ng an internal structure of a light irradiation device 7 in accordance
w th one enbodi rent of the present clainmed invention. Fig. 2 is a plane
view of the light irradiation device in accordance with this enbodinent. 5
Fig. 3is a partially enlarged |ongitudinal front end view mainly showi ng a

reflecting secti Lght _ir lyat i h.ce. i with this
enbodi nent . Fgé.gékégé%ga ek%?ﬁ %T%M/ogagﬁéggfﬂgﬁk%npkgag%geﬁgﬁﬁgs 5is a
partially enl apggd Rlane view showing a 10 case when a |ayout direction of
the reflecting sections is changed. Fig. 6 is a phenonenon explanatory vi ew
showi ng a |ayout diig@ct2 ais of pphsé WiwelogMeneslidghtcaseatinat id®idsrice
interference occurs. 15 Fig. 7 is a phenonenon expl anatory view show ng a

| ayout direct innacforplacicer eith etterd smbndimaet t hat noire interference

occurs. Fig. 8 is a central l|ongitudinal front end view show ng an internal
structure »f a |ightigr radisat partesdlee enderpad akenaridandaahi fxomenher

enbodi nent of the present clainmed invention. , :
view mainly showing a reflecting section of the light

irradiation device in accordance with this embodiment.

Fig. 4 is a detail view of A section in Fig. 2.

Fig. 5 is a partially enlarged plane view showing a

10 case when a layout direction of the reflecting sections is
changed.

Fig. 6 is a phenomenon explanatory view showing a
layout direction of picture elements in case that moire
interference occurs.

15 Fig. 7 is a phenomenon explanatory view showing a
layout direction of picture elements in case that moire
interference occurs.

Fig. 8 is a central longitudinal front end view
showing an internal structure of a light irradiation device

20 in accordance with another embodiment of the present claimed
invention.

Fig. 9 is a detail view of A section in Fig. 8.

Fig. 10 is a central longitudinal front end view
showing a light irradiation device in accordance with

25 further different embodiment of the present claimed
invention.

Fig. 11 is a partially enlarged plane view of

reflecting sections in accordance with further different



Fig. 9 is a detail view of A sectionin Fig. 8 Fig. 10 is a central

| ongitudinal front end view showng a light irradiation device in
accordance with 25 further different enbodi nent of the present clained
invention. Fig. 11 is a partially enlarged plane view of reflecting
sections in accordance with further different 8 enbodi nent of the present
clainmed invention. EXPLANATION OF THE CODES 1 ... light irradiation device
3 ... optical nenber 5 31 ... transparent (light perneable) plate 3la ..
one surface (ebpedimdraciofgtherpaceint3iaimed airhemtdonf ace (opposite obj ect
facing surface) 31c ... side surrounding surface 32 ... reflecting sections
10 33 ... ant EXPLAMRTION OFI THE GODES | j ght source section 51 ... LED 6 ...
i mge-taking device (CCD canera) S ... space 15 W... object BEST MODES OF
EMBODYI NG THE 11 NvENINON roRe 18 hberi H8HCSof the present claimed invention will
be explained with reference to drawings. A light irradiation device 1 in
accor dance mﬁﬁ%"Tﬂﬁgﬁc%ﬁ)m§WBSHinent is, as shown in Fig. 1 and Fig. 2, in a

thin 5 31 .. transparent (light permeable) plate
3la .. cne surface (object facing surface)
31b .. other surface (opposite object facing surface)
3lc .. side surrounding surface
32 .. reflecting sections
10 33 .. antireflection film
5 .. light source section
51 ... LED
6 .. image-taking device (CCD camera)
S .. space
15 W .. object
BEST MODES OF EMBODYING THE INVENTION
One embodiment of the present claimed invention will
be explained with reference to drawings.
A light irradiation device 1 in accordance with this
20 embodiment is, as shown in Fig. 1 and Fig. 2, in a thin
plate shape as a whole, and arranged on an image-taking axis
C between an object W and an image-taking device 6
orthogonally to the image-taking axis C. The light
irradiation device 1 illuminates the object W and makes it
25 possible for the image-taking device 6 to take an image of
the object W by transmitting a part of the light from the
object W.

Concretely, the light irradiation device 1 comprises a



pl ate shape as a whole, and arranged on an inmage-taking axis C between an
obj ect Wand an inmage-taking device 6 orthogonally to the image-taking axis
C. The light irradiation device 1 iIIuni@ates the object Wand nakes it 25
possi ble for the inmage-taking device 6 to"take an inage of the object Wby
transmtting a part of the light fromthe object W Concretely, the |ight
irradiation device 1 conprises a 9 platy rectangular optical nenber 3, a

| ight source section 5 that irradiates the light froma side surroundi ng of

the  optical pegber. dandA.tr e badkepeLbal, Mohdstng, gRld Cale BRper 3

and the |ight SoUT ce secti on rca 3, €especialTy as shown

in Fig. 3, CoAREI SESA LEansRar ednt( lerBht 2 PeTdEabk-ebuRY LS oFL tpae of  whose
surfaces as being an object facing surface 3la is arranged to face the

obj ect Wsuchopgi@aPr@diet: Qnamhdi £Frakiegbbdy S2 tthabehbraadiies egriuhti pl e
reflecting sections 32 10 that are laid out on other surface (opposite

obj ect faci ngmesbef aXend3theoliglite dsouanepaeseniorplsiate 31, and an
antireflection film33 that covers the object facing surface 3la. The
transpareni plate 3Thésopfficalt membpardntesmedialby ol @hlowssipl Bi® flr m havi ng
an equal thickness and of a square shage in a plane view, for exanple, nade
of a materiaFo8pElses aadrpPFrakntg| ddght Therneailedt Phateett ies 082 are, as

shown in Fig. 3 and Fig. 4, of a dual structure conprising3a reflecting
| ayer whose surfaces as being an object facing surface “3la is

arranged to face the object W such as a product on which
light is to be irradiated, multiple reflecting sections 32
10 that are laid out on other surface {(opposite object facing
surface) 31b of the transparent plate 31, and an
antireflection film 33 that covers the object facing surface
3la.
The transparent plate 31 is of a transparent and
15 colorless plate form having an equal thickness and of a
square shape in a plane view, for example, made of a
material such as acrylic or glass.
The reflecting sections 32 are, as shown in Fig. 3 and
Fig. 4, of a dual structure comprising a reflecting layer
20 321 that reflects the light diffusely and a light shadowing
layer 322 that rarely reflects the light, each of which is
extremely small and thin and in a circular form in a plane
view, with a diameter of several dozen ~ several hundred um
and a thickness of a micron order. Then the multiple
25 reflecting sections 32 are laid out longitudinally and
transversely at an equal pitch {(for example, about 0.4 mm
pitch) across a substantial area except for a side

peripheral edge section of the opposite object facing



20 321 that reflects the light diffusely and a |ight shadowi ng |ayer 322
that rarely reflects the light, each of which is extrenely small and thin
and in acircular formin a plane view, with a dianmeter of several dozen -
several hundred pm and a thickness of a nicron order. Then the nultiple 25
reflecting sections 32 are laid out longitudinally and transversely at an
equal pitch (for exanple, about 0.4 mm pitch) across a substantial area
except for a side

surface 31b o%
section 32 is"a

gcc%];%%s R efL Pi&%s%a%ngj' é%{‘?edicatf.onzn £ 168! %&%4 ng

acC

peri pheral edge section of the opposite object facing 10

t 0t he opposite o aci ng surface 31 t he

transparent pl.akeedligp SebRtohhs, selikeathas davtie BRlobocespdtirection of

the object W Fig. 5

is a pattern diagramfor better understandi ng,

wherein a thirgknggssieffadae 3nBf bectiHeng raasha eht3dliatce3aggeriiad tagd a

t hi ckness of the transparent 31 is expressed thinner than an actual

t hi ckness. Theefgédtentg Agyeayd2l 32dcdss af di neckt Wit fof therolejertplie, Bigwhite
pi gnent containing a particulate 10 reflecting filler (not shown in

drawi ngs) as Beilmga apdtitghn dde@fasiimr wehber , urddat stthadinghtwhegfdliscti ng

surface as being

a surface of the reflecting |layer 321 reflects mainly the

light and a pihickieshef ithht rebhetigionsrabion Itd sr erpegesaEd aperasz2l is
di ffused and refl ected %?g%he 15 reflecting, filler. ga the while, the |ight

shadowi ng | ay&Pickpess © i _ _ _
£ H?rr%ﬁiéﬁyé e gﬁ%%%Fggég%QﬁgIf%y%@'§21eﬂ?Q%ﬁ%EQtWi€h}hln

gray) materi al
chronme | ayer )

uc

Feb AP TRP e ratt e DI FEKSEESH BRI “P5P0dR or

H TR Ehe

for example, a white pigment containing a particulate

10 reflecting filler (not shown in drawings) as being a light

diffusion member, and the light reflecting surface as being

a surface of the reflecting layer 321 reflects mainly the

iight and a part of the light coming inside of the

reflecting layer 321 is diffused and reflected on the

15 reflecting filler. On the while, the light shadowing layer

322 is formed with a matte black (for example, brown or

gray) material such as chrome oxide (Cr0O;}. In this

embodiment, a thin chrome layer of mirror finished ({not

shown in drawings) is further arranged between the light

20 shadowing layer 322 and the reflecting layer 321 for the

purpose of reflecting the light that passes the reflecting

layer 321.

The antireflection film 33 is formed with, for example,

a multi~layer film, and has a function %o restrain

25 reflection of the incoming light and to improve the

transmissivity.

The light source section 5 comprises four units, each

of which corresponds to each of four side surrounding end



shown in drawings) is further arranged between the |ight 20 shadow ng | ayer
322 and the reflecting |layer 321 for the purpose of reflecting the |ight
that passes the reflecting |l|ayer 321. Thegrantireflection film33 is forned
with, for exanmple, a nmulti-layer film and has a function to restrain 25
reflection of the incomng light and to inprove the transmssivity. The

| i ght source section 5 conprises four units, each of which corresponds to
each of four side surrounding end 11 surfaces 31c of the transparent plate
31 respecti vekyrf&aseh 31Nt EREPLiERPatesit Iplatshapedespdst 1vails .5 xamd
multiple LEDs 51 |oaded on the substrate 52 on a line at even intervals,
and the LEDs bhitarecmgnriseged stmip1ﬁhapehesab$kranerbauadﬁn@uftﬂpmé gBP$ ace 31c
of the transparent Iate 31 and the Ii i irradi ated toward inside of
the transparefi ppaded 30 theosgpstudie gﬁd@n§Uﬂﬂ@@nétngV©@dH§HﬁW@ééf31c The
frame body 2 is in a | ooped rectangle (square) nmade of nmetal having a

sur roundi ng gﬁB@vaQt%ﬁpsoéén§r?rﬂ?f%ﬂged1§°|$ﬁﬂﬂt ORI PhER aFLHAUNEBY  and

addi tion. ﬁetg 22 QP hot Uge SORBFBH GYLhe ot RApHPeneoBFate 31 s
held in a dige O&f@{ B ERS S, YN ORENLNG 000, OF S grgeve. 1

Next, an oper a ITradiation ce € ‘above

arrangenent “%hé Qﬁ%géﬁhébﬁﬁglﬁé did | QWS sce AT St, as shown in Fig. 1, the

object Wis set to
The frame body 2 is in a looped rectangle (square)

made of metal having a surrounding groove that opens into an

10 inner peripheral surface, and accommodates the light source
section 5 in its surrounding groove. In addition, the side
surrounding edge section of the transparent plate 31 is held
in a direction of its thickness by an opening edge of the
groove.

15 Next, an operation of the light irradiation device 1
of the above arrangement will be explained as follows.

First, as shown in Fig. 1, the object W is set to face
the image-taking device 6. During this process, the light
irradiation device 1 is placed on the image-taking axis C so

20 that the object facing surface 3la faces the object W.

With this state kept, when the light is irradiated by
the light source section 5, the light enters inside of the
side surrounding end surface 31ic of the transparent plate 31,
and then as shown in Fig. 3, travels toward a center portion

25 while being totally reflected between the object facing
surface 3la and the opposite object facing surface 3lb.
During this progress, the light that reaches the reflecting

sections 32 attached to the object facing surface 3la is



the i mage-taking device 6. During this process, the light irradiation
device 1 is placed on the imge-taking axis C so 20 that the object facing
surface 3la faces the object W Wth thislftate kept, when the light is
irradiated by the light source section 5, “the light enters inside of the
si de surroundi ng end surface 31c of the transparent plate 31, and then as
shown in Fig. 3, travels toward a center portion 25 while being totally
refl ected between the object facing surface 3la and the opposite object

faci ng Surfac%c%&%ér— fe%ge&hgﬁ'@%QQ%EiégFéﬁga%éc%ﬁ%ngh§§ nﬁ%%g%Qche

reflecting Sectirons attache the o acing surfa is 12

scatter-refl eghed, o dfae bgkheckidghFackkass Fin agogﬁeOHémogf]éﬁ%ah the
obj ect facing surface 3la as the horfbgeni zed scattered |ight and then is

i rradiated towasehdhe qugﬁ%t aM¥d trdie iebjieeddWticy ithlblnatebusrickogm y. 5
The i mage-taking device 6 takes an inmage of the object Was nentioned above
by acquiring the s¢bhphdt thds islumpfdtect edibernilhe obj ect Wand that passes
the transparent plate 31 through the spaces S between the reflecting
sections 32 so as tGh¢nbpeag-taksngf deelast o hekeh)actimater of oth® dldiedta nar k
on the object W Since the reflecting sections 32 are mcroscopic, the
reflecting selt pdrserBAcned aheve Burdaentay | §hd ightob8ttact® to taking an

i mge |ike we c%g see a béigh%,roon1throu h a screen, However, it is nore
preferabl e t hAFTRESESE By ThepPhisrof! eng ERak &esses thAet4315R8e8E i ng

?ﬁ;;;?? Zki?)ﬁ gi %&%F L Lﬁ’%ltg'ﬁ:&(ljlt%h:{:}% ns%jacvélist E getvgéesﬁ ¥ erg%ig\gginngt he
sections 32 so as to inspect a surface of the object W or to
10 read a mark on the object W. Since the reflecting sections
32 are microscopic, the reflecting sections 32 will not
fundamentally be an obstacle to taking an image like we can
see a bright room through a screen. However, it is more
preferable that a size or a pitch of the spaces S or the
15 reflecting sections 32 is optimally determined with a
distance between the image-taking device 6 and the
reflecting sections 32 or a distance between the image-
taking device 6 and the object W set as a parameter. For
example, in case that the distance between the image-taking
20 device 6 and the reflecting sections 32 is short, a size or
a pitch of the space S or the reflecting sections 32 may be
set big properly, and vice versa.
As mentioned, it is possible to illuminate the object
W from a coaxial direction of the monitoring axis C of the
25 image-taking device 6 by means of the reflecting light on
the reflecting sections 32 and to conduct inspection by
taking an image of the object W through the spaces S by the

use of the image-taking device 6.



reflecting sections 32 or a distance between the inmage- taking device 6 and
the object Wset as a paraneter. For exanple, in case that the distance

bet ween the image-taking 20 device 6 and the reflecting sections 32 is
short, a size or a pitch of the space S or the reflecting sections 32 may
be set big properly, and vice versa. As nentioned, it is possible to
illumnate the object Wfroma coaxial direction of the nonitoring axis C
of the 25 inage-taking device 6 by neans of the reflecting Iight on the
refl ecting sectionsig2casw thatcandusgitukipadt (on twandvakisad) abayomge of the
obj ect Wthrough the spaces S by the use of the imge-taking device 6. 13

I n case that aitchghf ddienaictore telavengssas)subsmrentiplly huoffddre 1pket ure
elenments is substantially uniformlike the CCD canera as being the

i mage-t aki ng §B¢i €D gagerahps behmbdiheeAPagemiakd niondeviee ehcd Mhght occur on
the taken 5 irrﬁggq.:1 As |long.as the present c|ainmed inventor has found out, a

cause for the€ HS e FPEFEntR-F L OLERES| PHIRT (rSHTi 81 T Sd on the

reflecting.sections 32 and travels toward .the qgbject nd then.is

o | ect ed hgatPOR A8 OBt TooPREoaUr (A S BT P Bs TP he

i mge-takin 0 i y ifd the pi | nt erence occurs
at g time mﬁe% 8%%%%?%??ggfrﬁéfgigﬁﬁ%%%%géé %fu?stgngg%¥gJﬁﬁ%hl§he pi cture
el enents by "thejligdy "onsﬁiﬁ?t ﬁ@fi@&djﬁ? Quet ] & 2aghdpteswdes eloqaeat . Mre

specific explanation is as foll ows. this 15 enbodi nent, as shown in Fig.
4, for exanpl ghet@i®ject W, and then is reflected again on the object
facing surface 31la and travels toward the image-taking
10 device 6”. More specifically, the moire interference occurs
at a time when each reflecting section 32 that is reflected
on the picture elements by “the light” substantially
overlaps each picture element.
More specific explanation is as follows. In this
15 embodiment, as shown in Fig. 4, for example, the
longitudinal layout direction Y (or the transversal layout
direction ¥X) of the picture elements is substantially
aligned with the longitudinal layout direction y (or the
transversal layout direction x) of the reflecting sections
20 32 (an angle @ between the longitudinal layout direction Y
and the longitudinal layout direction y is approximately
0° ). If an image is taken with a magnification wherein the
apparent longitudinal direction layout pitch that is
reflected on the picture elements of the reflecting sections
25 32 is substantially aligned with the longitudinal direction
layout pitch of the picture elements, the light interferes

and moire interference occurs. More specifically, in case

that the pitch of the reflecting sections 32 is 400 um and



| ongi tudi nal | ayout direction Y (or the transversal |ayout direction X) of
the picture elenents is substantially aligned with the |ongitudinal |ayout
directiony (or the transversal |ayout djfection x) of the reflecting
sections 20 32 (an angle O between the |ongitudinal |ayout direction Y and
the longitudinal |ayout directiony is approximately 00 ). If an inmage is
taken with a magnification wherein the apparent |ongitudinal direction

| ayout pitch that is reflected on the picture elenments of the reflecting

ut pitch th ected on the picture elements of the refl e
ayout pi toh SPERE T SrurioePheaed 2 Emthls A WP A melpiRET "

interference pagHiSicdicy sBestt i &alunA oV RoGASRcH Rak1EREI R tselktebnt he
reflecting sections 32 is 400 Fun and 14 the pitch of the picture elenents

is 9 pm if tBe thmgiig refagotédcat ithe picbete alemeat8/ 4Qfstamadhlnef | ecting
section 32 that is reflected on the picture elenents substantially

over |l aps eachopérlapse eglobnenttepe tdHamenbi se fimtemfoerentetSrioemes. | n
addition, the angle O at a time when the noire interference occurs is not
limited to®P0 BGEUB$so 90 . In case that the longitudinal and transversal

| ayout pitch of the reflecting sections 32 is substantially the sane |ike
10 thi s enbodi nent, TR hadii i i fher 2edkeh feabee ur navdirnt hee Beigl%e 0 is al so
around 45 . The reason why the npire interference occurs at _a tine when the

i magi ng magni fPESE %‘?n_qes%%flr%rb%ﬁ@t_wlé@%t? that Pre 313 €0tingl8ecti ons
32 are aligned.aty,a piteh)gh 2834001 Ankherd RIS 98 0ut pitch of

the reflecting sections 32 is substantially the same like
10  this embodiment, the moire interference occurs when the
angle © is also around 45° . The reason why the moire
interference occurs at a time when the imaging magnification
is set around 9/283 is that the reflecting sections 32 are
aligned at a pitch of 283 um in the longitudinal
15 (transversal) layout direction Y (X) in view of the
longitudinal (transversal) layout direction Y (X) of the
picture elements as shown in Fig. 5.
Then in accordance with this embodiment, it is
possible to reduce “the light that is reflected on the
20 reflecting sections 32 and travels toward the object W, and
then is reflected again on the object facing surface 3la and
travels toward the image-taking device 6” that would be a
cause of the above-mentioned moire interference with a
simple and low-cost arrangement wherein the antireflection
25 film 33 is provided on the object facing surface 3la,
resulting in restraining the moire interference drastically.
The present claimed invention is not limited to the

above-mentioned embodiment.



15 (transversal) layout direction Y (X) in view of the |ongitudinal
(transversal) layout direction Y (X) of the picture elenments as shown in
Fig. 5. Then in accordance with this enbodinment, it is possible to reduce
"the light that is reflected on the 20 reflecting sections 32 and travels
toward the object W and then is reflected again on the object facing
surface 31la and travels toward the image-taking device 6" that would be a
cause of the above-nentioned noire interference with a sinple and | ow cost

arrangenent wher ei nyLhe, anti-f.of 588%,0%%5%%&}%%6 %h%f%?’h?ee el he obj ect

facing surface 31a, “resul'ting rn réstraini € NnoifTé intérference

drastically. i%@%;égﬁ?%%%ts§§€%§@%§ﬂﬂT§GBEEﬁ%%ifﬁj&ﬂtthén¥£é¥hﬁﬂ§ Leeg®

above-nmenti one I ment . As nentioned above, the angle B at which the

noi re interfegghegasioghi f1i ARkl ¥haectHs lichigh Budea Vidgidnitk¥n8fe £5a145 and 90
in case that the longitudinal and transversal |ayout pitches of the
reflecting setayvoms [82chee 5fstibstramfileating tdmetsams. 32saweresult, it is
possible to reduce the noire interference if the [ayout direction of the
refl ecting® sesupermn3alily gbeesaficredfid repididi g Ihassipagi e, A
general i zed exglanation w. Il be made in order tg@ 10 make it possible to

t

appl y the expF8faEs diie §CireakersiHETenRe thet HOBF fHertioigi Chatirl

direction of the reflecting. secijans 32 is.different fromt itch of the

Cransversal  BFFLECTON GPECHET o1 ot FREEHIIebAE L2V AT HhJTESE: “whi ch
angles.

A generalized explanation will be made in order to

10 make it possible to apply the explanation to a case wherein
the pitch of the longitudinal direction of the reflecting
sections 32 is different from the pitch of the transversal
directicn of the reflecting sections 32. The angle at which
the moire interference occurs significantly is 0° , o, 90° -a,

15 90° at a time when the pitch of the longitudinal direction
of the reflecting sections 32 is p and the pitch of the
transversal direction therecf is g. Where, o is an angle
determined by tan o = q / p, and p 2 q > 0 {The reason why
p is bigger than or equal to g is that a lengthy direction

20 is defined as the longitudinal direction).

Not only 0° and 90° but also o and 90° —o represent an
angle of a diagonal line of the lattice-arranged reflecting
sections 32, and at a time when € is set at 0° , o, 90° -«
and 90° , the diagonal line is aligned with the layout

25 direction Y (or X) of the picture elements and the
reflecting sections 32 are aligned in the same direction as

the layout direction Y {or X) of the picture elements as

shown in Fig. 6 and Fig. 7.



the noire interference occurs significantly is 0, a, 90 -a, 15 90 at a tine
when the pitch of the longitudinal direction of the reflecting sections 32
is p and the pitch of the transversal diygction thereof is q. Were, ais
an angle determned by tan a =q/ p, and p ? q >0 (The reason why p is
bi gger than or equal to g is that a lengthy direction 20 is defined as the

| ongitudinal direction). Not only O and 90 but also a and 90 -a represent an
angle of a diagonal line of the lattice-arranged reflecting sections 32,

and at a time when Bsis se6;1at Q0 jsaosMp18 +ahfRe thRendiagonal line is

aligned with the Iayout 25 dlrectlon Y (or X) of the picture elenents and

the reflectingrseedine 32 ane Péycgﬂedlk@cﬁﬂﬁl $AMehdi FeEld@ings the |ayout
direction Y (or X) of the picture elenments as shown in Fig. 6 and Fig. 7.

16 As a resukkctldnd SZpdssdbterminacetycavoibimpithe engbes esneilderi &nd he
llayout direction of the reflecting sections 32 is determ ned by av0|d|ng

t he angl es snhlfger arihn bhggerandibn (Ohesex,ardgl e-¢O 90°a) BY 5a~ 20°). by 5 -
10 5 More specifically, the angle O may be within either one of the ranges.
(1) 5 - 1055 0 5 a-Nore spiffipadiy, -therpogbe P $180 beawsbhim eitRpros5 -a -
100 -a! 05 80 - 55 10 Then in this nodified enbodi mrent, as shown in Fig. 8
and Fig. 9, a®P8sthirdS %aPesting section shomﬁng a nor mal | ayout posture is

arranged in the Ilghi |rgad|%Fon:gevkce:&) - 05

(2) o+5" ~ a+l0° =0 = 80° -a ~ 85~ «
(3) 95" -a ~ 100° -a= 6 = 80° ~ 85°
10 Then in this modified embodiment, as shown in Fig. 8
and Fig. 9, a posture indicating section showing a normal
layout posture is arranged in the light irradiation device 1
and the angle 6 can be set within the above-mentiocned range
by setting a posture of the light irradiation device 1
15 relative to the image-taking device & to be the normal
layout posture based on the posture indicating section.
More concretely, the posture indicating section is a
side of the frame body 2. For the light irradiation device 1
wherein the longitudinal and transversal layout pitches of
20 the reflecting sections 32 are substantially the same, the
longitudinal layout direction y of the reflecting sections
32 is set at an angle (8=22.5" ) relative to this side. A&s
a result, if the side of the frame body 2 is arranged
appropriately relative to the image-taking device 6, the
25 angle O between the longitudinal (or transversal) layout
direction of the picture elements and the longitudinal (or
transversal) layout direction of the reflecting sections 32

can be set accurately.



and the angle 0 can be set within the above-nentioned range by setting a
posture of the light irradiation device 1 15 relative to the imge-taking
device 6 to be the normal |ayout posture;hased on the posture indicating
section. Mre concretely, the posture indicating section is a side of the
frame body 2. For the light irradiation device 1 wherein the |ongitudinal
and transversal |ayout pitches of 20 the reflecting sections 32 are
substantially the same, the longitudinal |ayout direction y of the

reflecting sections 324k 88, ak SAo@IUIE Fi872205 dnd AlidhkVRaydd hi s side.
As aresult, if the side of the franme body is arranged appropriately

relative to thaittegardakiveg ¥ $RIH sulrheurdi Nl Gubetveed kg the
| ongi tudi nal (or transversal) layout direction of the picture elenents and

t he | ongi t udi nabnéparerttr grisver 3alYut dypout tde recidan fatihyesuefdaecBilag
sections 32 can be set accurately. 17 |In addition, as shown in Fig. 10,
the |ight mayabearningled seoBsf Forredmd $hderefiredumdi sgcehdnsid.ace 31c of
the transparent plate 31 but fromthe object facing surface 3la at an
angl e so a3 to reachufReeTed % citiRgtERIRBRELIPLAte Ffr 119dr AdPeted He® a

transparent plate is not limted to a flat plate, and may he a cyrved pl ate
Such he. o sphaiPEab Tt aed Ty a2 cor e aee Es el Ergs s
reflecting segtions 32 nay be continuously arranged in a sheet-like 10

mesh form so 88°Fo" make the spaces S between the neshes. The present cl ai ned

invention is not liﬁktggdfﬂiéﬂyaas shown in Fig. 11, each reflecting

sections 32 may be continuously arranged in a sheet-like
10 mesh form so as to make the spaces S between the meshes.
The present claimed invention is not limited to the
above-mentioned illustrated embodiment and the above-
mentioned explanatory embodiment, and it is a matter of
course each component may be appropriately combined and
15 wvariously modified without departing from the spirit of the
invention.
POSSIBLE APPLICATIONS IN INDUSTRY
The light irradiation device in accordance with the
present claimed invention of the above arrangement can
20 reduce the moire interference with a simple and low-cost

arrangement without sacrificing a compact design.



above-nentioned illustrated enbodi nent and the above- nentioned expl anatory
enbodi nent, and it is a matter of course each conponent may be
appropriately conbi ned and 15 variously npglified without departing fromthe
spirit of the invention. PGOSSIBLE APPLI CATI ONS I N | NDUSTRY The |i ght
irradiation device in accordance with the present clained invention of the
above arrangenent can 20 reduce the noire interference wwth a sinple and

| ow- cost arrangenment without sacrificing a conpact design. 18 CLAMS 1. A
i ght irradi acamMgevi ce conprising a |light perneable plate which has a
predeterm ned thickness and one of whose surfaces is arranged as an obj ect
facing 5 surfdce & dighteliaradizEcn davine atonipirgktings to be irradiated such
as a product, nultiple reflecting sections that are |aid out on other

surface of the Light prameslbreppitg evhiichhhedraingdetenmined cdpicknspace

t herebetween with its light reflecting 10 surface facing a direction of the

obj ect, a I|igRPdseRe f PoAUEFFCHT P AETA'YREIAS 67 RRaPet f29iédst a part
of the emitted light is transmtted into the ljght ,pernmeable plat reaches
Che 11 ght 7ef PEEERHG SUrFSCoan] €035 [PBo Bt D THE FRgHD Dori BeriAbtLur f ace

and is emtte om.t ject facing surface, and an antireflection film
that covers t 5%§b%%é¥k¥ggpﬁg’surface. 2. The light irradiation device

described in gl @M le reflecting sections that are laid out on other

surface of the light permeable plate with forming a
microscopic space therebetween with its.light reflecting

10 surface facing a direction of the object,
a light source section arranged at a position where at least
a part of the emitted light is transmitted into the light
permeable plate, reaches the light reflecting surface, is
reflected con the light reflecting surface and is emitted

15 from the object facing surface, and
an antireflecticon film that covers the object facing surface.
2. The light irradiation device described in claim 1,
wherein
the light source section is arranged to front a side

20 surrounding end surface of the light permeable plate and
comprises multiple LEDs that introduce the light into inside
of the light permeable plate from the side surrounding end
surface.
3. The light irradiation device described in claim 1 and

25 used together with an image-taking device that has multiple
picture elements laid out at a predetermined pitch
longitudinally and transversely respectively, that is

arranged in a side opposite to the cobject of the light



wherein the |ight source section is arranged to front a side 20 surrounding
end surface of the |ight perneable plate and conprises nultiple LEDs that
introduce the light into inside of the |jght perneable plate fromthe side
surrounding end surface. 3. The light irradiation device described in claim
1 and 25 used together with an i nmage-taking device that has multiple
picture elenments laid out at a predetermned pitch longitudinally and
transversely respectively, that is arranged in a side opposite to the

obi ect "of tNeph i 49 0 BRETEAN Gyl 2h8o80, LBkl BkeenaThi mge of the

object throu ht perneabl e plate, wherein ther ecting sections

are |aid out Lppgididineahlynanserid-anaveLsed y wrre9nmal |ayout posture
relative to the inage- 5 taking device Is determ ned and an angle 0 between

a | ongi t udi nakhé ayefiltecdiihgCbeoni@is talie patd uhe alopgRotsimdid ya anbdongi t udi nal

| ayout direction of the reflecting sections is set at an angle evading the
vicinity of Otramsvédely, andor®dl Wagouthpodtig rednbilvatiorihdeimeget akes
the normal 10 | ayout posture. ((x is an angle shown by tan a = transversal

| ayout pith bvéakime desfilcect sndesemtinendsand | amgingldi Adbetwesyoat pitch of the
reflecting sections, and transversal _|ayout pitch < | ongitudinal |ayout
pitch) 4. ThelPpghiudinaddiarPeh QﬁﬁﬁqEéOHegﬁf@B%&”FHUEPaﬁi%@?ntslﬁnﬁh%rein t he

angle 0 is longitudinal layout direction of the reflecting sections is
set at an angle evading the vicinity of 0° , o, 90° -a, and
90° when the light irradiation device takes the normal

10 layout posture. (a is an angle shown by tan o = transversal

layout pitch of the reflecting sections / longitudinal
layout pitch of the reflecting sections, and transversal
layout pitch = longitudinal layout pitch)
4. The light irradiation device described in claim 3,
15 wherein
the angle 0 is
about 10° =60 = about @-10° , about a+10° = 0 = about 80° -
o , or about 100° -a= 0 = about 80°
5. The light irradiation device described in claim 3 or
20 claim 4, wherein the angle © is about 22.5° in case that the
reflecting sections are laid out at generally even pitch
longitudinally and transversely.
6. An optical member comprising
a light permeable plate which has a predetermined thickness
25 and one of whose surfaces is arranged as an object facing
surface to face an object such as a product on which light
is to be irradiated,

multiple reflecting sections that are laid out on other



about 10 O about a-10 , about a+10 < O < about 80 - a , or about 100 -a 0 <
about 80 5. The light irradiation device described in claim3 or 20 claim 4,
wherein the angle 0 is about 22.5 in case Bhat the reflecting sections are
| ai d out at generally even pitch Iongitu%lnally and transversely. 6. An
optical nmenber conprising a |light perneable plate which has a predeterm ned
t hi ckness 25 and one of whose surfaces is arranged as an object facing
surface to face an object such as a product on which light is to be

i rradiat ed, méhhkg%% 5§f9h%c%ﬁ§%f§%€%%ﬁﬁt ?fﬁt@rﬁtﬁuaifgrﬁ{%goé‘ ot her 20

surface of thé pernea ormng a mcroscopic space

ther ebet ween ﬁﬁEPoééépﬂé acketherdndi@ecnUli @ e fAaiipgrardi 1&Gtingn of the
object, and an antireflection filmthat covers the object facing surface. 5

7. The opti calsuresbertLases bbadrédt raioh Ehansbigad tagether with an

i mage-taking device that has nmultiple picture elenents laid out at a

pr edet er m ned api habitefigiduidnndlily amk taerseetbel ypjespefHdivgl yurfdwt. i s
arranged in a side opposite to the object of the |light perneable plate and
that 10 taked.arfharepsiochl thembhsy describedigh theini ghingersedabbgetipinat e,
wherein the reflecting sections are |aid out |ongitudinally and

transver sel y, Wathorrednaggysakipgsieirice éhati hes tdlthelpnagetuteaki ng devi ce

|5 deterni ned gnd an. andle 9, bet veen 2,48 Longl tudinal lavous dinecti on of

and transversely respectively, that is arranged in a side
opposite to the object of the light permeable plate and that
10 takes an image of the object through the light permeable
plate, wherein
the reflecting sections are laid out longitudinally and
transversely, a normal layout posture relative to the image-
taking device is determined and an angle 0 between a
15 longitudinal layout direction of the picture elements and a
longitudinal layout direction of the reflecting sections is
set at an angle evading the vicinity of 0° , a, 90° -0, and
90° when the optical member takes the normal layout posture,
(o is an angle shown by tan o = transversal layout pitch of
20 the reflecting sections / longitudinal layout pitch of the
reflecting sections, and transversal layout pitch =
longitudinal layout pitch)
8. The optical member described in claim 7, wherein
the angle B is
25 about 10° = 0 = about 0-10° , about a+10° =< 0 = about 80° -
a , or about 100° - = 08 £ about 80°

9. The optical member described in claim 7 or claim 8,

wherein the angle 8 is about 22.5° in case that the



| ongi tudi nal |ayout direction of the reflecting sections is set at an angle
evading the vicinity of 0, a, 90 -a, and 90 when the optical nenber takes
the normal |ayout posture. (a is an anglg; shown by tan (x = transversal

| ayout pitch of 20 the reflecting sections / |ongitudinal |ayout pitch of
the reflecting sections, and transversal l|layout pitch < |ongitudinal

| ayout pitch) 8. The optical nenber described in claim7, wherein the angle
0 is 25 about 10 < 0 < about a-10 , about a+10 < 0 < about 80 - a , or about
100 -a < 0 < %@wéc&%g s%ctIBﬁsoﬁ‘é cl gMBfPes 8¢ é\'ﬂex‘} t@h? or claim
8, wherein the angle 0 is about 22.5 in case t the 21 ectlng

sections are lghgiowirl 1geagaattansng’epiyt ch Iongltudlnally and
transversely.



