1 SPECI FI CATI ONS Light Irradiation Apparatus And Optical Menber FIELD OF
THE ART This invention relates to a light irradiation device 5 and an
optical nenber that irradiate the |ight on an object such as a product, for
exanple, in a factory and that is preferé%ly 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
pref erabl e Ii%ptin envi ronment and then takes an i mage of the object by
the use of an PFFE%EGF§¥3F5 devi ce such as a CCD canera so that appearance
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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 devidé 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 also from a direction coaxial 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
mirror from a direction orthogonal to the observation 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 cbject reaches
the image-~taking device by passing the half mirror, which

makes it possible to take an image of the cbiect. However,

with this arrangement, since the half mirror has to be
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shaped light irradiation device that can be inserted in a
directicn orthogonal to the observation axis, which makes it
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 dévice is so
arranged that multiple microscopic reflecting menbers are
arranged on an opposite object facing surface of a
transparent plate so as to form a space between each of the
reflecting members and the LED light is introduced intoc 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
which is reflected on the reflecting members and irradiated
toward the object from the transparent plate. An 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
taking an image like we can see a bright room through a
screen.
Patent document 1l: Japan patent laid open number 2003-98093
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3 PROBLEMS TO BE SOLVED BY THE | NVENTI ON However, in case of using this
light irradiation device, depending on a nmagnification ratio of the inmage-
t aki ng device, there mght be a case that noire interference 5 (interference
stripes) occurs on a screen show ng the iﬁage, resulting in exerting an

i nfluence on the inspection. In order to reduce the noire interference, a
nmet hod wherein, for exanple, reflecting nenbers are arranged in an uneven
pitch or a shape of the reflecting nmenber is made in an 10 irregul ar shape,
is described jn the patent docunent 1 however, in accordance with this

met hod, a mnﬁ?‘%ﬁp#& BEoSPLYRD i%lT@EsEWTQNt han expected. Then the

present clainmed invention intends to.reduce, .the mpire_interference for this
thi a0

ki nd of Iight i rradiation’ 15 88§?c%ﬁvﬁﬁﬁ?ga EN}HISQEE %?ﬁarrangenent
i t hout i fici | Q. O . \VE M5 Mo
opeci f1cal 1y, TR SeERRREh, A A e e s e TR

i nvention conpLisgs Rhbght cRerdBabie 1205 Rtale twhkchohas A edeLRta ned

t hi ckness and one of whose surfaces is arranged as an object facing surface
to face am objeedriedehcasstr POAUHcRRs W G Jddrglh ERolfhde-He hadgaf ed,
multiple reflecting sections that are laid out on other surface (also be
call ed as an ppposiire; dbj egértaci ng 2Abf3usiaceh ohet baspéghiomereabl e pl ate
with forming a mcroscopic space therebetween with its light reflecting
surface faci ngrdediticectedone ofhe eiglsj enterferdanght, sometlod séwtredn, ar r anged

at a position where at least a part of the
for example, reflecting members are arranged in an uneven

pitch or a shape of the reflecting member is made in an
10 irreguiar shape, is described in the patent document 1
however, in accordance with this method, a manufacturing
cost 1s 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 FROBLEMS
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 out on other
surface (also be called as an copposite object facing
25 surface) of the iight 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



4 emtted light is transmtted inside the |ight perneable plate, reaches
the light reflecting surface, is reflected on the light reflecting surface
and is emtted fromthe object facing surface, and an antireflection film
that covers the 5 object facing surface. 9 addition, the present clained
invention is related wth an optical nenber separately arranged fromthe

| ight source, and the optical nenber is characterized by conprising a

| i ght perneable plate which has a predeterm ned 10 thi ckness and one of
whose surfaces is arranged as an object facing surface to face an object
such as a proé@étt%ﬁl%W&ﬁ?hlleﬁﬁ@Sm%ﬁqﬁg haside ddisatldghtnberngilela ef | ecting
sections that _are laid out on ap opposite object facing surface of the

| i ght per neabPéaEEFat%e%hﬁ? FB?&W% rﬁf&PSE%:%%i%J@&&@e 18 FekieHecneBn with
its |ight f t] f faci di ti af th bj ect, d
;nfirL?Ieci?o%ﬁgi1#ﬁ?§§%¢ﬁgggéggfgﬁgﬁﬁﬁjé% C%%%%W&F&&r%ﬁgﬁ{ggﬁéiﬁgﬁﬁ?gg of
(Reflection” bere.i s, hasleal Lyqdif fise cretlect] anioeatterad refhection),
and includes al'so Tegular 20 reflection in sone cases. I'n tonsequence of

keen exanﬁpatgggecgtg%%¥’ et rscd ai med inventor has found out that the noire
interference 135 cause y that a part of the light is reflected on each

reflecting section gndaddaviels tRWEHEbdNR ehhembd Akl diiaRn $52pe18{dLCt ed

again on the object facing surface and travels toward the inage-taking
device. Mre gpegidd epltliyalt hembdr eseairatbdy nethdnyeentiren tise based on this

clarified fact of the reflecting section, and nakes it possible to reduce
t he source, 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 iaid out on an opposite 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 antireflecticn film that
covers the object facing suzface.

The meaning of “Reflection” here is basically diffuse

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

In éonsequence 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 cbiject 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




5 noire interference by restraining the light that is reflected on the

obj ect facing surface and travels toward the inage-taking device with a
sinple and | ow cost structure wherein an antireflection filmis arranged. 5
As a concrete structure of the |ight sourcke section represented is that the
| i ght source section is arranged to front a side surrounding end surface of
the light perneable plate and conprises nultiple LEDs that introduce the
light into inside of the Iight perneable plate fromthe side 10 surroundi ng

end surface. In,view of a production cost, it is preferable that the
reflecting seEPFBﬁsl%ﬁ§¥ﬁ%¥aﬂc8uPyl%ﬁﬁﬁ§ﬁkﬂﬂﬁglF@@éhﬂﬂ“{FQﬁEv%?sely However ,

30 0 out af alPlerLbE Ao ﬁgpﬁ— %ﬁ%q G POer %afag;@;ﬁ&aﬁﬁiﬂsm' Shgep, o e
respect i vel y we (A QD SART A1 he 0k & LOLSI] efenge, acqurs. Al A cer tain

i magi ng magni ficat a ou di'r 8 e Prerure elenents is

substantlalIywﬁgkg{ﬁxgn\gﬂtgr%ggﬁééggﬂnffihrggtéfghﬂgéé:he reflecting sections

or the 20 layout direction o e picture elements 1s at a predeterm ned

angle withsthe | ayout dis@ddanr atrhbeurd &fd eebi ongisecddans. shttrigh a matter
of course that the noire interference can be repréessed by the use of the

antirefl ecti opepréganta Hewernet, thd loter sbardairddiarionmpeoyerayeef tect of
repressing the noire interference, it is preferable that an angle 8
bet ween a | ondgktuidi anadideapourodndie] iemnl efirfies pifctiiee 1ighenmentmechid a
| ongi tudi nal |ayout direction of the
plate and comprises multiple LEDs that introduce the light
inte inside of the light permeable plate from the side
10 surrounding end surface.

In view of a production 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 layocut 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 £ilm,

25 however, in order to further improve an effect of repressing
the moire interference, it is preferable that an angle 0

between a longitudinal layout direction of the picture

elements and a longitudinal layout direction of the




6 reflecting sections is set at an angle evading the vicinity of 0, a,
900 -a, and 90 in a normal |ayout posture relative to the image-taking

device. In this regard, tan a = transversal |ayout pitch of the reflecting
sections / 5 longitudinal |ayout pitch of & he reflecting sections, and
transversal layout pitch : longitudinal |ayout pitch. Mre concretely, it is

preferable that the angle O is about 5 - 10 <0 < a-10 - a-5, ath - a+10 0
<80 - a- 85-a or 95 -a- 100 -a 0 80 85 10 If the angle is set 0, the
interference strijpes becone, fainter and their pitches beconme extrenely

smal |, t her eb§eL B SFCERPATI 5 \icsi BFean | 3P ks €VERARIt Hee refqisdty ng
sections are laid out at _.generally even pitch Jongitudinally and
transversely Pfn' 15%add a% £5% 70jin & PoFPhkrlHidferssFetenat the angl e
0 is about Zz.ﬁ_gr 67.5t FFECT OF THE I NVENTI ONCW th. the |ight_irradiation
devi ce havi ng"the-alove “GPr FEreaits i 45%0rHantd With 196 pr e5EMt% ¢l ai med

invention, 20 §i-.4 i f.f ecli-v I h i interference
: n%fads?v 3 %g%ﬂtfn? S;?Ltc% bl Eﬂav\% f&@.e%%%g&oﬁegpi&% /

with a very si e and |l owc ructure ereint | ect facing surface

i's covereds W { bndhenariir eble6t it dd bim whi | eeritakling advaniage .h the

characteristics that it is possible to take an inmage of the object in a

cl oseup nmode Wridkwerd21C0BPaGE SIHTACEINSNngBRLEMDESCROAT! PG, THE DRAW NGS
Fig. 1 is a central longitudinal front end view show ng an interna
structure of a |ightiors radicakicelydemt cigs preferable that the angle 0 is
about 5° ~ 10° =8 = 0-10° ~ 0-5° , o+5 ~ a+10° £ 0 = 80° -
o ~ 85 ~a, or 95 -a~100" - £ 0 = 80° ~ 85°
10 If the angle is set 6, the interference stripes become
fainter and their pitches become extremely small, thereby
being wvanishingly visible.
In case that the reflecting sections are laid out at
generally even pitch longitudinally and transversely (in
15 case o =45 ), it is further preferable that the angle 8 is
about 22.5° or 67.5° .
EFFECT OF THE INVENTICN
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




7 in accordance with one enbodi nent of the present clained invention. Fig.
2 is a plane view of the light irradiation device in accordance with this
enbodinment. 5 Fig. 3 is a partially enlarged | ongi tudi nal front end view
mai nly showi ng a reflecting section of the light irradiation device in
accordance with this enbodinent. Fig. 4 is a detail view of A section in
Fig. 2. Fig. 5is a partially enlarged plane view showing a 10 case when a
| ayout direction of the reflecting sections is changed. Fig. 6 is a
phenonenon expl anatory view showng a |ayout direction of picture elenents
in case that Hiaorcarerf éiehcperhedinay migthe psegepharsranen

expl anatory vjew showing a |ayout direction of picture elenents in case
that moire iM% ¥FefBnce occurs. Fig. 8 is a central longitudinal front end

view showing an internal .,structure of a Light jrradiatiqn device .20 in
accordance wth ang#l‘%r ermbodi R’&ﬁﬁ‘e gﬁef’hSEp\g%%ejrﬁghc &irfrﬁgla?%% SVOHT Fig. 9
is a detail vj ti i.n sEi . Fi.g. 10 is a central |ongitudinal
front end vié&f%% 5ﬁ?ﬁ§8§ ??ghgﬁFfrggP§?¥g%h%evice in accordance with 25

further digfferent embodigment ;05,106 BLLEANL rGLQ TR tLAYER] | AbniFigq 11 is a
partially enlarged pllane view of reflecting sections in accoré%nce W th
further diffefeAt mainly showing a reflecting section of the light

irradiaticn device in accordance with this embodiment.

Fig. 4 1s 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 1s 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




8 enbodi ment of the present claimed invention. EXPLANATI ON OF THE CODES 1
... light irradiation device 3 ... optical nenber 5 31 ... transparent
(l'ight perneable) plate 3la ... one surf?ce (obj ect facing surface) 31b ...
ot her surface (opposite object facing surface) 31lc ... side surrounding
surface 32 ... reflecting sections 10 33 ... antireflection film 5 ...

| i ght source section 51 ... LED 6 ... image-taking device (CCD canera) S
... Space 15 W... object BEST MODES OF EMBODYI NG THE | NVENTI ON One ‘
enbodi nent of e [ i nventi ' expl ained with
reference to 3&%@%62.& %%I ?éﬁtﬁ?érisréé—% %tl%%lﬁg%gﬁ‘}ggt %lnr'l accordance with this

20 enbodi ment giFramaSrIoROWe e Fbdébegl and Fig. 2, in a thin plate shape as a
whol e, and arranged on an i mage-taking axis C between an object Wand an

i mage-t aki ng deviceify ietrhbogenad ldetieet he image-taking axis C. The |ight
irradiation device 1 illum nates the object Wand nmakes it 25 possible for
t he i mage-takBng dendicad factibet ake an i mage of the object Wby transmtting
a part of the light fromthe object W Concretely, the light irradiation
devi ce 1 conpBlsesmnsparent (light permeable) plate

3la .. one surface (object facing surface)
31b .. other surface (opposite object facing surface)
31lc .. 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 MCDES 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 cbject W and an image-taking device 6
orthogonaliy 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
ocbject W.

Concretely, the light irradiation device 1 comprises a



9 platy rectangul ar optical nenber 3, a light source section 5 that
irradiates the light froma side surrounding of the optical nenber 3 and a
frame body 2 that holds the optical nenber 3 and the |ight source section
5. 5 The optical menmber 3, especially as shown in Fig. 3, conprises a
transparent (light perneable) plate 31 one of whose surfaces as being an
obj ect facing surface 3la is arranged to face the object Wsuch 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 transpBFahY fR@EtE@IYdarapet Henl ﬁﬁﬁ%ﬁéfﬁecﬁﬂd@hﬁ EREBSe t9RALI®BVErs the
obj ect facing surface _3la. The transparent Elate 31 is of a transparent and

15 col orl ess plrat e FrthH&si hge ahl BHudFoPnf cRHES SWERGUBALRY QGddi%e shape in
I iew, f | e, d f ' h | i I . Th
fefl ecting seCProRel S2THFE, SaS RHbT T PPQY 3 Gift RRgS WedPdAdal
S i I 2 ; fl he Iigh
structure conﬂéﬁ$%€%%%§%gghgpii £y§£?2ge§ﬁé?§Q9t reflects the |ight

diffusely and a OW ng ayer rarely reflects the light,

each of whych is exheedml -"Rkhnapds t hidheand1iP & GG 3h FOFM4,n a plane
view, with a dianeter of several dozen - several  hundred m and a thickness

of a mcron ordepriddien thanbphtdid e13ghtebéafddd@)Spektons: Thealke | ai d out
| ongitudinally and transversely at an equal pitch (for exanple, about 0.4
mm pitch) acwhsse aswmtflastantiabeniccarexbeptt fficimgskderaperiphearal edge
section of the opposite object facing
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 (oppcsite cobject 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
sguare 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 pm
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




10 surface 31b of the transparent plate 31. In addition, each reflecting
section 32 is attached to the opposite object facing surface 31b of the
transparent plate 31 so that the reflecting |ayer 321 faces a direction of
the object W Fig. 5 3 is a pattern diagraf for better understanding,
wherein a thickness of the reflecting section 32 is exaggerated and a

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

t hi ckness. The reflecting layer 321 is formed with, for exanple, a white
pi gnent containing a particulate 10 reflecting filler (not shown in

drawi ngs) as BBFRFa dWgrE theftinorieeibetatand -t hEr |3%htipas | 82¢h ng
surface as bein a surface, of e,reflec%in | ayer 321 reflects mainly the
light and a p&??l%ﬁt%ﬂﬁésﬁpﬁﬁPnc i1y SEhEF @d%th CEPPRLYT PISsfer 321 is
di ffused and reflected on t 15 .reflecting filler. . On,the ile,.the |ight
shadow ng |ay£?CH§§fﬁr aFSrﬁia Ofiﬁmﬁ%ﬁﬁpF a%?gé%ﬂf58r3ix%%g%@F BPSmn or

W t

gray) materi ag?ft@é’cﬁ@ ;1?%8@393“ﬂ%e@craoaireéﬁchpicﬁi tﬁgb&?j'séﬁr@[. i n

chrome | ayer mrro I'shed (not  shown in awi ngs) her -arranged

between the |59y 20 shadawiigytay &or322t 808 dﬂlfeﬂs%%h@%é{;ﬁgﬂﬂéaé%h 821 for
the purpose of reflecting the light that passes the reflecting |ayer 321.

The antirefl eehi®@hddd B3Bhesrépremdny bBetied EXaRpkRaggerddd ianbayer film
and has a function to restrain 25 reflection of the incomng light and to

i nprove the thasismsssiofi tiie ThendpaglehtsSBlrte sgnteiserdStlcpd séanf anr
units, each of which corresponds to each of four side surrounding end
actual thickness. The reflecting layer 321 is formed with,
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
light 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 (Cr0). Iﬁ 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 to 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



11 surfaces 31c of the transparent plate 31 respectively. Each wunit
conprises a strip-shaped substrate 52 and nultiple LEDs 51 |oaded on the
substrate 52 on a line at even intervals,.,and the LEDs 51 are arranged to
front the side surrounding 5 end surface %ﬁc of the transparent plate 31 and
the light is irradiated toward inside of the transparent plate 31 through
the side surrounding end surface 31c. The frane body 2 is in a | ooped
rectangl e (square) nade of metal having a surroundi ng groove that opens

into an 10 iE&?Igfac%%r i3REeE>§'gt}gé”€&%%pF?QHt %mﬁfggggéggwésl t Squree

section 5in i surroundin roove. I'n addition, r'roundi ng edge

section of thgnty 880 Bl Sbailyoliclthelied dhr 864 HAN Ab1E! fnbdi ckness

by an opening edge of the groove. 15 Next, an operation

irradiation devirgadkd eh the abateader apgement) swel b-bevexplmisied1as fol | ows.
First, as showmn in Fig. 1, the object Wis set to face the image-taking

devi ce 6. Duramg tHs SEpPsOBESSKe tdreranight to i froadi aheosidevierolindsngl aced on
the image-taking axis C so 20 that the object facing surface 3la faces the
obj ect W 3W ténd s fetat 8lkept ,thehemahbpatéerghtpliasei Bt aghdtida Byghthies | i ght
source section 5, the light enters inside of the side surrounding end
surface 31c ofriadsdategnsperentingisiee o81the dipnshanens shtth 31n thirgugls,
travels toward a center portion 25 while being totally reflected between the
obj ect faci ngtR% {idgc EUBIQURHNNY FE%FPEERER Bi5j-ect faci ng surface 31b.

During this progreg&t t he giggé t?al LeaChisothzﬁﬁkg%p gngs 5§§$ions 32
attached to the obj €t FaFng°Wrt ace 818 i€°P 9 !
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 cbject facing surface 3la faces the obiject W.

With this state kept, when the light is irradiated by
the light scurce section 5, the light enters inside of the
side surrounding end surface 31lc of the transparent plate 331,
and then as shown in Fig. 3, travels toward a center portion

25 while being totally reflected between the object facing
surface 3ia 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



12 scatter-reflected on the reflecting sections 32, goes out through the
obj ect facing surface 31a as the honogeni zed scattered light and then is
irradiated toward the object W The object Wis illumnated uniformy. 5
The i mage-taking device 6 takes an inmage ?% the object Was nentioned above
by acquiring the light that is reflected on the object Wand that passes
the transparent plate 31 through the spaces S between the reflecting
sections 32 so as to inspect a surface of the object Wor to 10 read a nark
on the object W Since the reflecting sections 32 are mcroscopic, the
reflecting sections 32

il t fund tall b b | t ki
| rage 11 ke vestah i tanrelntn  Gom i Bt TEaeRS ROncYs G T s o
f bl th i Lt t h f ti
ot ons 52 1 CHERiTharcy Cheeb e ned it p A G Aoe BelsRaro st 1
| age-aking deyi 6e.5, Andythenar Bl eal 038R i ANT A8 1A disfdaRog, bet ween

the i mage- taking device and t object Wset as a paraneter.

exanpl e, in cege dhpictt he idi st ansehPpelavegncdhgl.mage-taking 20 device 6 and
the reflecting sections ™32 is short, a size or a pitch of the space S or

the reflediing sectimasirdygraykieg Setidd ¢ parperiry,inad BIFCehy ediSRctAS
mentioned, it is possible to illumnate the object Wfroma coaxi al
direction of ¥Whes momittionedgaagis Iy efcquiein@Schardgeghtakhag device 6 by neans
of the reflecting light on the reflecting sections 32 and to conduct
i nspecti on byrefiagtng! 9 ithagebiict ik 2pdj teat Wasnesughet heariedests by the
use of the ing?giéégf t rggékcghg'spaces S between the reflecting
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.



13 1In case that a longitudinal (or transversal) layout pitch of the picture
el ements is substantially uniformlike the CCD canera as being the

i mge-taking device 6 of this enbodinment,,nmoire interference m ght occur on
the taken 5 image. As long as the present clained inventor has found out, a
cause for the noire interference is "the light that is reflected on the
reflecting sections 32 and travels toward the object W and then is
reflected again on the object facing surface 31la and travels toward the

i mge-taking 10 devkﬁg$%ge eﬁgkeasggﬁ%égég?n%%é(5P§t%%ﬂ%gggsgg§r%%§ ce occurs

at a time when eachr ecting secti t ecte e picture

el ements by "phe-d ighttheSpbst /AL i aldnentQVes | apseach Rl Gt Wherhemept. Mre
specific explanation is as follows. In this 15 enbodinent, as shown in Fig.

4, for exanpl ghe td® dz@r@ht 4dipaind ayeuimghs-aciiiion Yetotethat ransver sal

| ayout direction X) of the picture elements is substantially aligned with
t he | ongi t udi adbodiasout, ool eet irenfdrenct height ansver sal thaywkiendi recti on x)
of the reflecting sections 20 32 (an angle 0 between the |ongitudinal |ayout
direction3y &ambehelbohgid & idle pageent dileémedohnyeitmabmsotowed eluz,00 )
If an image is taken with a magnification wherein the_  apparent |ongitudinal
direction | aydutaisia diert hhe 1eirg dimtesfererie tige “phet diehel €wEnis of the

reflecting sections 25 32 Ls substantiallé aligned with the | ongitudinal
direction | ayPutePiaLR oFPENESHIRAUNS EPEHEMSs 34t RBY| PRSIt eFPERes  and

T T SRR RRE U BT SPSR, HeeiLloa GRS LhBtafie.pitoh of the

facing surface 3la 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 7
longitudinal layout direction Y (or the transversal layout
direction X) of the picture elements 1s substantially
aligned with the longitudinal layout direction y (or the
transversal layout direction x) of the reflecting sections

20 32 (an angle O 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 lengitudinal 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 pm and




14 the pitch of the picture elenents is 9 pm if the inmaging magnification
is set around 9/400, each reflecting section 32 that is reflected on the

pi cture el enents substantially overlaps each picture elenent so that noire
interference 5 occurs. In addition, the ahfle O at a tinme when the noire
interference occurs is not limted to O but also 900 . In case that the

| ongi tudi nal and transversal |ayout pitch of the reflecting sections 32 is
substantially the same |ike 10 this enbodinment, the noire interference
occurs when the angle 0 is also around 45 . The reason why the noire
interference sbeupstalt of ttheeprhfiewre daveags ngs nhgi, f L€athenimasinget ar ound

9/283 is that the, reflecting sections 3 aligned_at a pitch of 283 pm
Tn the Tong t PR o Ion 28s et ceng i os D8 i S a1 S 2 SRS of t ho

| ongi t udi nal ggrgﬁgy$%§%gklgg¥8gt%ghﬁgg&#gﬁu%%(ggagf3;r§%%$%§$¢&iéglenents

as shown in Fi en 1 n accordance ise | possi bl e

Lo reduce "t ne.Lighi. gk LscEeEl eoladionabhen 20 (atlectagrseglions 32 and

travel s towar and then is reflected again on e obj ect
faci ng surfacgeddasand travels toward the image-taking device 6" that would
be a cause of the above-nentioned noire interference with a sinple and

| ow- cost arrangementn Wed € i, henanshgef lgegti 9Nt 2R fidam 38ei foPFoOVi ded on
the object facing surface 31la, resulting in restraining the noire

interference dnasticaallce octhespiesent lehataed.d riveptt camdes 900t | liwited to
t he above-nentioned enbodi nent.

case that the longitudinal and transversal layout pitch of
the reflecting sections 32 is substantially the same like

10 this embodiment, the moire interference occurs when the
angle 6 is also around 45° . The reason why the mocire
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 pum in the longitudinal

15 {transversal) layout direction ¥ (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 cobject 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 As nentioned above, the angle 0 at which the noire interference
significantly occurs is in the vicinity of 0 450 and 90 in case that the

| ongi tudi nal and transversal |ayout pitches of the reflecting sections 32
are 5 substantially the sanme. As a result, it is possible to reduce the
noire interference if the | ayout directid#5of the reflecting sections 32 is
determ ned with avoiding these angles. A generalized explanation wll be
made in order to 10 nmake it possible to apply the explanation to a case
wherein the pitch of the longitudinal direction of the reflecting sections
32 is different fromthe pitch of the transversal direction of the
reflecting sectionsA%ZmﬂTﬁénﬁﬁgPQO%ﬁrWﬁﬁ%ﬁﬂgiﬁéaﬁﬁiW@lpﬁtéh$éW§H%% occurs

significantly.is 15 90 at a tine . when the pitch qof §he
oot 1 ud el R R e tadt Prg-gec] dfs” the TLCTHI N pitch of

the transversal recdion i's an.an Ie det erm ned by
tan a = q / pgghngd %ﬁ 6Q%TﬁgaFt§§o% ?£Saln%}lﬁnggg RAR- O equal to g

is that a |en9£|36%.1td'gﬁ%%hb9no§0tﬂé rdeh bpedh Assdh8 chengs tadi nal di rect on).

Not only O and but also a and -a represent an angle of a diagonal
line of the |safddtceraanangese rﬁnleectmga ®eelltpnst 3% RGiateatdi me when O
is set at 0, a, 90 -a and 90, the diagonal line is aligned with the

| ayout 25 di resduden tYe(noig bDitdrferpnctui® tdleetepbst afitrddia onr efl €ed i ng
sections 32 are aligned in the sane direction as the |layout direction Y (or
X) of the pictefledlisgeatstbons sows datEng.nedl andhFgoiding these
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
direction of the reflecting sections 32. The angle at which
the moire interference occurs significantly is 0° , o, 90° -o,
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 thereof is g. Where, o is an angle
determined by tan o = g / p, and p =2 g > 0 (The reason why
p 1s 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° -0 represent an
angle of a diagonal line of the lattice-arranged reflecting
sections 32, and at a time when O is set at 0° , o, 90° -a
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 ¥ (or X) of the picture elements as

shown in Fig. 6 and Fig. 7.




16 As aresult, it is possible to reduce the noire interference if the

| ayout direction of the reflecting sections 32 is determ ned by avoi ding
the angles smaller and bigger than these angle (0, a, 90 -a, 90 ) by 5 -
10 5 More specifically, the angle 0 may bE®within either one of the ranges.
(1) 5- 10 <0< a-10 - a-5(2) atb - atl10 < B <80 -a- 85 a (3) 95 -a -
100 -0< B <80 - 85 10 Then in this nodified enbodi nent, as shown in Fig. 8
and Fig. 9, a posture indicating section showing a nornal |ayout posture is
arranged in the light irradiation device 1. and the angle 0 can be set
within the above- mefitidneF Y anget by RAEATPAG 50p6§§ﬁFé%@P PRETF i ght
irradiation device 1 15 relative to the.i e-taking device 6 to be the

ot mal | ayout BUGh B atba i G ogt T e CeatT R SECTT AT Nor o
concretely, t Re L nd] ' [ | & i.de e f.r y 2.
For the light Q(lgcrj?la |§;t3%o%gdg§?é(:e E%emﬁgrg{l?%i%ﬁ% ﬁ%%g?@é%l%%aﬁdaalﬁg?t fglg(%sver sal

| ayout pitCheéigﬁJ:%%ahhghé§é|§ﬁ%E9QOseCQ{°@®°3%1arﬁfsgbﬁ agt i ahlyy the same,
0 e

the | ongitudinal”Tayout direction y of theé reflecting ctions 32 is set at
an angle (£=22.5 ) melatdpeeitachhiy, send;e-an@e_@nra%ﬁwet withik heit§lede of the

frame body 2 is arranged appropriately relative to the inmge-taking device
6, the 25 angtee @hetweeantiée. | ongi tudi nal (or transversal) | ayout
direction of the picture elenments and the |l ongitudinal (or transversal)
| ayout direction of (t1he 5efd acfi BEgbseEta-afd 3x-Fan be set accurately.
(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 0 can be set within-the above-mentioned range
by setting a posture of the light irradiaticn device 1
15 relative to the image-taking device 6 to be the normal
layout posture based on the posture indicating section.
More concretely, the pesture indicating section is a
side of the frame body 2. For the light irradiation device 1
wherein the leongitudinal and transversal layout pitches of
20 the reflecting sections 32 are substantislly the same, the
longitudinal layout direction y of the reflecting sections
32 is set at an angle (6=22.5" ) relative to this side. As
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.




17 1In addition, as shown in Fig. 10, the light may be emtted not fromthe
side surrounding end surface 31c of the transparent plate 31 but fromthe
obj ect facing surface 3la at an angle so as to reach the reflecting
sections 32. 5 Furthernore, the transparepy plate is not limted to a flat
pl ate, and may be a curved plate such as a spherical shape. In addition, as
shown in Fig. 11, each reflecting sections 32 nmay be continuously arranged
in a sheet-like 10 nesh formso as to nmake the spaces S between the neshes.
The present claimed invention is not limted to the above-nentioned

illustrated enbodi ment jand: 1 %goggawﬁmgﬁig&@gdlgxp{ﬁgwgégﬁgl@g@gﬁ%nent, and

it is a mtter of course eacH conponent™ may “be” appr opri i ned and

15 variously BRdtfiechon thout cHepaidd Rarkbanuihe SR ur-raket e dmygation.
POSSI BLE APPLI CATI ONS I N | NDUSTRY The |ight irradiation device in accordance

with the preseabhsgdairreglizreenl v drohehabsypedr rargagestrfaie 30ar educe
the noire interference with a sinple and | owcost arrangenent w thout
sacrificing aatoapaotgldesiogas 18 r<&Elokl MBelre@lddtghty isecadoasi Bh device for
an inspection conprising a light perneable plate which has a predeterm ned
t hi ckness and one ofuyksencis,f foestransmargngedlate aks nollj démite@itgasur f ace

to face an object on which light is to be irradiated such as a product,
flat plate, and may be a curved plate such as a spherical

shape.
In addition, as 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-
menticned explanatory embodiment, and it is a matter of
course each compenent méy be appropriately combined and
15 variously 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.




multiple reflecting sections that are laid out on other surface of the

| ight perneable plate with formng a mcroscopic space therebetween with
its light reflecting surface facing al8irection of the object, a |ight
source section arranged at a position where at |least a part of the emtted
light is transmitted into the |ight perneable plate, reaches the light
reflecting surface, is reflected on the light reflecting surface and is
em tted from%#dM8bj ect facing surface, and an antireflection filmthat
covers the object . facing surface, wherein the antireflection filmreduces
the |ight thallt.- i"s 11gRE | Poeeld abhot HEVAEER | it PROISHRACTEOAR ZATPrE PRVl s t owar d
the object, and then s reflected again on the object facing surface and,
resulting in restrailidg PRETABPIE Pidterteércdnkas 2. PHpR s gMOSY r adi ati on

device for an i.,nspection descrgb dinclaiml1, wherein. the |light source
section is arkrléﬁ‘l’ §5C0 2PHofRES &©F PGE% TSGR 1Y TEEET 13t e?df the |ight

permnmeabl e plat.e and conprises nultiple LEDs.that introduce th light into
i nsi de of théﬁpﬁﬁﬁtgﬁﬁyﬁgﬁﬁF aﬁ?a{% $‘%ﬁ@f9°b9ﬁggs?ﬁewgiﬁ gﬁﬁﬂﬁ g end
surface. 3. The i%gt.igggggﬁtéon qg%&ge for .an_inspection described in

I
claim1 and d?%&x%ogeﬁﬁer Wi th dﬁ“fnageﬁ Pﬁﬁ?ﬁ% tlevice that has multiple

picture elenments |gj,q; Qut 3k 8Pl Egel TN tR:kCELopgl fudinally and
other surface of the light permeablie 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 peosition
where at least a part of the emitted light is
transmitted into the light :permeable plate, reaches the
light reflecting surface, is refiected on the light
reflecting surface and is emitted from the object
facing surface, and

an antireflection film that covers the object
facing surface, wherein

the antireflection film reduces the light that is
reflected on the reflecting éections and travels toward
the object, and then is reflected again on the object
facing surface and, resulting in restraining the moire

interference.

2. The light lrradiation device for an inspection
described in claim 1, wherein

the light source section is arranged to front a
side surrounding end surface ¢f the light permeable
plate and comprises multiple LEDs that introduce the

light into inside of the light permeable plate from




transversely respectively, that is arranged in a side opposite to the
object of the light perneable plate and that takes an imge of the object
through the light perneable plate, whéPein the reflecting sections are |laid
out longitudinally and transversely, a normal |ayout posture relative to
the image taking device is determ ned and an angle O between a | ongitudi nal
| ayout diredtiPofigf FREFPIG % @lefBRf3°and a longitudinal |ayout
direction of the reflecting sections is set at an angle evading the
vicinity of 0, a, 90, -a, and 90 when the light irradiation device takes

the normal lLayqut posture. i.S an angle shown by tan a = transversal

| ayout pitch3df%gﬁey?%?Teiﬁféé}%ﬁﬁ%ﬁ gﬁggfe f%ﬁmﬁQlﬁﬂ%%ﬁCtP8§out pitch of the
reflecting secti.or d.transversal _layout pitch <.l aongi.tudinal |ayout

b tehy 4 hacrrgnpe, EAr R Fu e fhpts Btk bl S HHEER T Thea T n ol ai m

3, wherein tq%gggngagi%%daggygm%gmngég%gfgg%gﬂggQgﬁQE%ﬂgh?i%g < 0 <

about 80 -a, e 1ig Fradiati on

device for apngpect 0.0 nleaet Lhedn Pogd Al on Clalm 4, wherein the

angle 6 is about I n case that ~reffecting sections are laid out at
general ly even,nRibebel Pnaidaiciinglehy,, aRdatransyerag)on i@ 2AQ:1QptI cal member

for an inspection conprising
opposite to the object of the light permeable plate and
that 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 € between a longitudinal layout
direction of the picture elements and a longitudinal
layout direction of the reflecting secticons is set at
an angle evading the vicinity of 0°, «, 90°, -, and
90° when the light irradiation device takes the normal
layout posture. (o 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 for an inspection
described in claim 3, wherein

the angle 0 is
about 10° < & <about o-10°, about o+l0° < ©6 < about 80°

-a, .or about 100° - < 8 £ about 80°.

5. The light irradiation device for an inspection




a light perneable plate which has a predeterm ned 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 t8%be irradiated, nultiple reflecting
sections that are laid out on other surface of the |light perneable plate
with formng _a m.craoscopic space therebetween with its light reflecting
surface faci i35 dPrEctToR! BT theollédl, 4/ AR Bhitant i refl ection filmthat
covers the object facing surface, wherein the antireflection filmreduces
the light that is "H%fP8cfed bR T &fd-ect tRgCeatt Fots HHY travel s toward

t he object, an% thin is reflected a aLE on_ the qgiecgjﬂfacing surface and,
resul ting in PestrarRInEC P MbiTeE itifePBF ef ent® AL & VSpti cal menber for
an inspection. cribed. in._ claim6 and used tpgether with an image-taking
devi ce thatpﬁggﬁn&ngbF%Qb?%i 65%5 %§3H Erafd out at a pr edet er m ned
pitch longitudinally and transversely respectively, that is arranged in a
side opposite to the object of the light perneable plate and that takes an

i mge of thefgbbﬁpgpggggrgﬁﬁhggfH%Qh%np§ggﬁgp#§bnQ%ﬁ%ggﬁﬁggrein 21 the

reflecting sections are out longitu y an rsely, a nornma

| ayout —posture relatiye Ha-hbgsigetaking Heyhceal srefetslijagd and an
angl e 0 between a | ongitudinal [|ayout
thickness and one of whose surfaces is arranged as an
object faéing surface to face an object such as a
product on which light is tc be irradiated,
multiple reflecting sections that are laid out on
other surface of the light permeable plate with forming
a microscopic space therebetween with its light
reflecting surface facing a direction of the object,
and
an antireflection film that covers the object
facing surface, wherein
the antireflection film reduces the light that is
reflected on the reflecting sections and travels toward
the obiject, and then is reflected again on the object
facing surface.and, resulting in restraining the moire

intereference.

7. The optical member for an inspection described in
claim 6 and 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 object of the light permeable plate and that takes
an image of the object through the light permeable

plate, wherein




direction of the picture elenents and a longitudinal |ayout direction of
the reflecting sections is set at an angle evading the vicinity of 0, a,
90 -a, and 90 when the optical nmenber takes the normal |ayout posture. (a
is an angle shown by tan a = transversal [|ayout pitch of the reflecting
sections / |longitudienaleflleayont petciorof ddee 1nelil eati ng. sections, and
transversal |ayout pitch 5 longitudinal |ayout pitch) 8. The optical nenber
for an inspectdrgitdesorilbpdand txdravardelwherenorndie anyghe 0 is about 10 <_
9 < about a-10 , about a+10 < 0 < about 80 -a, or about 100 -a < 0 5
about 80 9. Hwstopki calahbnbeto fUre damaigespechyodedeserided in claim7 or
claim8, wherein the angle e is about 22.5 in case that the reflecting
sections are dediedmdnedagngenerandle &védrtpeecha longt tudiinedl 11y vand

transversely.
direction of the picture elements and a longitudinal

layout direction cf the reflecting sections is set at
an angle evading the vicinity of 0° , «, 80° -a, and
90° when the optical member takes the normal layout.
posture. (« 1s an angle shown by tan « = transversal
layout pitch of the reflecting sections / longitudinal
layout pitch of the reflecting sections, and

transversal layout pitch < longitudinal layout pitch)-

8. The optical member for an inspection described in
claim 7, wherein

the angle 8 is
ébﬁut 10° £ 6 <about o-10° , about o+10° < & £ about

80° -a, or about 100° -a < 6 < about 80°

9. The optical member for an inspection described in
claim 7 or claim 8, wherein

the angle © is about 22.5° in case that the reflecting
sections are laid.out at generally even pitch

longitudinally and transversely.




