1 DESCRI PTION LINE LI GHT | RRADI ATI ON DEVI CE TECHNI CAL FI ELD Thi s invention
relates to a lighting device for 5 product inspection used for detecting
flaws, recognizing a mark on a surface of a work or the |like, nore
specifically a light irradiation device tthat irradiates line |ight.
BACKGROUND ART Conventionally, various lighting devices (light 10
irradi ati on device) have been devel oped to carry out an inspection of a
surface of a work. For exanple, an annul ar- shaped |ighting device that
irradiates light of a lowangle fromits circunference, a |ine-shaped
lighting device that irradiates |inBESCRRTIEN a work, or other |ighting
device 15 that neets various asaects of _a work or _various purposes of

irradiating |ight have been ¥k IGHT FRRAD IARIONg DBEYS R es as  shown in Japan

Patent |laid open 1. Especially, a line-shaped |lighting device of a
converging ty HNICH FF&ngd that bullet-shaped LEDs are 20 laid out in a

line and a cylindrigal lens_ is arr ed iin front. of the bullet-shaped LEDs
so as to irradiate f?ﬁ?}19%%%§}8Haﬁéigﬁqﬁgﬁp Bn?égg&ﬁqg 4%Xﬁ8ﬁ ent |aid open
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area and can Iﬂgfk% %O%E@§5§doﬂsa %ro?ﬁi EH: El-ﬁéghltike, more specifically a
light irradiation device that irradiates line light.
BACKGROUND ART
Conventionally, various lighting devices (light
10 irradiation device) have been developed to carry ocut an
inspection of a surface of a work. For example, an annular-
shaped lighting device that irradiates light of a low angle
from its circumference, a line-shaped lighting device that
irradiates line light on a work, or other lighting device
15 that meets various aspects of a work or various purposes of
irradiating light have been known as the lighting devices as
shown in Japan Patent laid open 1.
Especially, a line-shaped lighting device of a
converging type is so arranged that bullet-shaped LEDs are
20 laid out in a line and a cylindrical lens is arranged in
front of the bullet-shaped LEDs so as to irradiate thin
line-shaped light on a work.
Japan Patent laid open 1 number: 10-21729%
DISCILOSURE QOF THE INVENTION
25 PROBLEMS TO BE RESOLVED BY THE INVENTION
However, the LEDs have a certain level of a light
emitting area and can not be considered as a point light

source. Then there is a problem that it is difficult to



source. Then there is a problemthat it is difficult to 2 gather rays of

| ight so that enough lighting lumnous intensity can not be obtained if a

| ens whose focal distance is short is used with an attenpt to, for exanple,
downsi zing. On the one hand, if a | ens wWiose focal distance is long is 5
used, it is possible to gather rays of light nodestly. In this case,
however, a size of the |l ens becones extrenely big, thereby to fai

downsi zing and being low in cost. Especially, if cylindrical |enses are
arranged in nultiple lines, a problemof a | ens size becones significant. As
a result of g¢athér syayen odr Lagigenentthiat whoedh nulghitphg Limbsows |ine | ght
each of whose three-dinensional angle differs can be gathered and irradiated
has been | essiRhewmi Eyasaie ot opedPkitsdned sf neelarigghhosecesay distiasrency
(l'ight use efficiency) and downsjzing are in a trade-off _ 15 relationship
for this typeldfSkoRonfemseshatthi we-aHETY tPghfPhExrinlee, darnatzitenent
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if cylindrical lenses are arranged in multiple lines, a
problem of a lens size becomes significant. As a result of
10 this, an arrangement in which multiple lines of line light
each of whose three-dimensional angle differs can be
gathered and irradiated has been less known.
As mentioned above, since light focusing efficiency
(light use efficiency) and downsizing are in a trade-off
15 relationship for this type of a conventional line-shaped
lighting device, an arrangement of the conventional line-
shaped lighting device is low in design freedom and half-
finished, resulting in difficulties to meet a requirement
for lighting device. Furthermore, in case that multiple LEDs
20 are laid out in a line, a gap is formed between an LED and
its adjacent LED from a viewpoint as a lighting source even
though the LEDs are arranged thickly. As a result, there is
a problem that unevenness of lighting is generated along a
direction of the line.
25 The present claimed invention intends to solve the
above-mentioned problems and its main object is to provide a
line light irradiation device that is compact and that can

improve light focusing efficiency without substantial



line light irradiation device that is conpact and that can inprove |ight
focusing efficiency without substantial 3 wunevenness of |ighting. MEANS FOR
SOLVI NG THE PROBLEMS More specifically, the Iine light irradiation device

in accordance with this invention conprisas nmultiple light 5 emtting parts
each of which is provided with a light irradiating part where nultiple
optical fibers are thickly arranged in a line or in nultiple lines with
light leading out end portions of the nmultiple optical fibers formng a
straight line of a predeterm ned width and a columar |ens 10 arranged to
extend al ong anéVégedssonfofigheidg.ne in front of the light irradiating part
in pairs, and that irradiate line |light that converges into a straight

i ne, and a hHEMNS JFOREGILVINGtTHE RROBABMBd to face to a work as being an
object on which the line light is to be irradiated, on which a 15

moni toring bore i s Merampetitfocpéhet ridtee lilneot dght tirnmdiatoon déwiasor k, and
that holds the light emtting parts so that each optical axis face of the
line |ight iritadiegedancenyidachisf inNentightcamniseagnphiixlecdldgbss on a
predeterm ned straight Line. 20 "Thickly" here is a state that each of the

light | eati ng bt h®3psFt oAy 9% “Rifange PTRTITCA WokR Molighdce
ercbetveen. Lo Sls oo TEkG L BRIl Lo Lradiae.l LA, oy putval 1
emtting parta%?aﬁgé' Q%?g anérg%'¥ﬁ %h@giple lines with light leading
out end portions of the multiple optical fibers forming a
straight line of a predetermined width and a columnar lens

10 arranged to extend along a direction of the line in front of
the light irradiating part in pairs, and that irradiate line
light that converges int¢ a straight line, and a holding
body that is arranged to face to a work as being an object
on which the line light is to be irradiated, on which a

15 monitoring bore is arranged to penetrate in order to monitor
the work, and that holds the light emitting parts so that
each optical axis face of the line light irradiated from
ecach of the light emitting parts crosses on a predetermined
straight line.

20 “Thickly” here is a state that each of the light
leading out end porticons is arranged with almost no space
therebetween.

In order to make it possible to irradiate light of
mutually different three-dimensicnal angle, it is preferable

25 that each light emitting part is arranged on the holding
body so that the optical axis face of the line light
irradiated from each light emitting part is arranged

radially viewed from the direction of the line.



body so that the optical axis face of the line light irradiated from each
light emtting part is arranged radially viewed fromthe direction of the
line. 4 As a nore preferable enbodinment for uniformlighting, it is
preferable that the line light fromeach kight emtting part is arranged

si de-by-side wth no space therebetween so as to be the line Iight of
continuous three 5 dinensional angle. In order to do so, it is preferable
that each columar lens is arranged generally on a straight line viewed
fromthe direction of the line. In order to hold multiple Iight |eading out
portions in a grougs easidre, préfésalfiicefibablifefthaiorn R@ilfoahtl Idhtiimkgadi ati ng
part further conprises a pair of pinching plates and the pinching plates
hol d the |ighit|eadiredevablenthatpdhei dnse ofidghie froint eptle ldghitcal fibers by
pi nching them As an arrangenent to introduce light into each optical fiber
ef fectivel y aemitnindopary, 1§ taymangeds sidetlytdise with o mhasg part is formed
by binding each lIight introducing end portion of the optical fibers and
|ight from a thejRbeduieeRes0|as it kedibedling dighé B naptgiywus. thredough t he
optical fiber jtself is of flexibilit that can be bent, it is very

di fficul t ¥ ordXPEAETE Pﬁﬁle-zolap?r‘é%q %9 Ker 80t ol F kg exeleranldpithatal fiber

toward the direction of the line. As a result, i.f the band aof .the, optica
fibars i s shef (O BERaFofeRs mhib e TaasPE ARRSTALL Y 87 1 1t T2ahbr L18%6 |1 ght

;gr{gezrgagfd%ﬁa%%%q%%%¢g§§ éﬁggﬁﬂ%%sgf {ﬁéqﬁ%%_nultiple l'ight emtting
In order to hold multiple light leading out portions
in a group easily, it is preferable that the light
10 irradiating part further comprises a pair of pinching plates
and the pinching plates hold the light leading out end
portions of the multiple optical fibers by pinching them.
As an arrangement to introduce light into each optical
fiber effectively and uniformly, it is preferable that a
15 binding part is formed by binding each light introducing end
portion of the optical fibers and light from a light source
is introduced into the binding part.
Although the optical fiber itself is of flexibility
that can be bent, it is very difficult for a band of the
20 optical fibers to inflect each optical fiber toward the
direction of the line. As a result, if the band of the
optical fibers is shaped to be, for example, axisymmetric to
the center, the light sources have to be arranged lengthwise
in case multiple light emitting parts are provided, thereby
25 failing to be downsized in a direction toward thickness.
With a view to solve this problem, in order to make it

possible to mount the band of the optical fibers with ease

even though multiple light sources are arranged along the



25 failing to be downsized in a direction toward thickness. Wth a viewto
solve this problem in order to nake it possible to nount the band of the
optical fibers with ease even though nultiple |ight sources are arranged
along the 5 direction of the line on theshol ding body and to be downsized
in the direction toward the thickness, it is preferable that the binging
part is located to deviate to either one of directions with respect to a
center line of 5 the light irradiating part. As a concrete enbodi nent of
the light source it is represented that the |ight source that introduces
light into tHéreptigualoffitber$ins o pgboweholdEhd atdycandcbomtberuously fl ow
current greater than or equal to 200mA. 10 In order to nake it possible to
change a wi dt Ho@rsiird iy thei dieerCtione tpvghd e tthdckpassoust dspects of the
light can be irradiated, it is preferable that a distance between the

li ght irradi aPFeEeyRitle dhatt Hee domgingr PRERsIT dPasdedy bpi deviats £R order to
make it possible to set a position where the Iig%} is converged aon the work

in connecti onSWrESF PRECRANGETBFEEPT SARCECHRRGed? BhEeShbFk HXE Chie | ght

emtting ar if.i.s preferaple that the light emtting part is rotatably
around a r ta%b%n%tgrg&i%r?ﬁé? P9 a1 el to the 20 direction of the line

and the rotational ﬁggée O%%y}etg% ﬁlglﬁodirﬁe%to%(}%h%gﬂr.ﬂ]ce sﬁgﬁﬁgl%pilse types of

the light irradiation devices t can‘irradira ne ose length

differs each QEﬁf%séMﬂéa %HBPrgﬁéifﬁbﬁ% §8ﬁ£cénﬁ&ﬂ?%%troduces light into

the optical fibers is a power LED that can continuously flow
current greater than or equal to 200mA.

10 In order to make it possible to change a width of the
irradiated line light so that various aspects of the light
can be irradiated, it is preferable that a distance between
the light irradiating part and the columnar lens can be
varied.

15 In order to make it possible to set a position where
the light is converged on the work in connection with a
change of a distance between the work and the light emitting
part, it is preferable that the light emitting part is
rotatably around a rotational axis that is parallel to the

20 direction of the line and the rotational angle can be set.

In order to line up multiple types of the light
irradiation devices that can irradiate line light whose
length differs each other with suppressing a cost increase
by standardizing basic components, it is preferable that the

25 multiple light irradiating parts are arranged serially along
the direction of the line. This is because the length of the
line light can be easily changed by changing a number of the

serially arranged light irradiating parts.



by standardi zi ng basic conponents, it is preferable that the 25 nultiple
light irradiating parts are arranged serially along the direction of the
line. This is because the length of the Iline Iight can be easily changed by
changi ng a nunber of the serially arrangéd light irradiating parts. 6
Especially, in order to pronote standardization of the basic conponents, it
is preferable that each length of the Ilight emtting part is identical
(more preferably, the shape thereof is identical) . On the contrary, with
this 5 arrangenent, the length of the line light is limted to a |l|ength
that is integral mispetiaddtioanoprddie tcepgphobe strndaridghation aff dbhieng
part. In order to increase a nunber of variations of the Iength of the line
light, it is paeiereEpPenchks, |1gns predarabpledhsdr eachf lengidy AL ghef erent

| engths are 10 serially arranged, In spite of this, if too many variations
are set for thbIRte iR ){Zéf‘gtﬁértﬁ tldiePEé‘él?Jat f%epEF?feﬁ?’Plﬁé’f fio€t SHehess of
standard|2|ng ents s re ced order to make a ffect of reducing
a cost nore q? aTdPQI{hftq%QtéeF&ﬁﬁ%&tn Salso, it is 15

preferabl thg% ém t nghi 1{[tolf ghgerlltriﬁ lcifl hhelgr%nﬁ"&cgf eng;[h or of

sever al feren gths are range

possi bl e tO e %h%%r gE R\E‘?ifblb}rﬁ&@?%?{&fﬁ%% A¢ ALty b gage of

pr oduct |nspec ion or e user requiTenment w'th
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illumnation is changed for each part of the line |Ight
variations of the length of the line light, it is preferable
the light irradiating parts of several different lengths are
10 serially arranged. 1In spite of this, if too many variations
are set for the length of the light irradiating part, an
effectiveness of standardizing components is reduced.
In order to make an effect of reducing a cost more
remarkable by standardizing the columnar lens also, it is
15 preferable that multiple light emitting parts of the
identical length or of several different lengths are
arranged serially.
In order to make it possible to reduce a burden on an
image processing unit used in case of product inspection or
20 to flexibly meet other user requirement with realizing
various types of light irradiation such as intensity of
illumination is changed for each part of the line light by
making use of the above-mentioned arrangement, it is
preferable that the light source is arranged for each of the
25 light irradiating parts individually.
ADVANTAGEOUS EFFECT OF THE INVENTION

In accordance with the arrangement of this invention,

since it is possible for the light irradiating part to



maki ng use of the above-nentioned arrangenment, it is preferable that the

| i ght source is arranged for each of the 25 light irradiating parts

i ndi vidually. ADVANTAGEQUS EFFECT OF THE I NVENTION I n accordance with the
arrangenment of this invention, since it i7s possible for the Iight
irradiating part to 7 irradiate extrenely fine line-shaped light, the line
light that converges into extrenely fine |ine-shaped |ight can be obtained
even though the light emtting part is downsized by arranging the col ummar
| ens whose focal distance is short 5 close to the light irradiating part.
Thi s arr angentntadiskes exttrepessi bire tlanprshapksl drhét | €se ofird dhight
irradi ati ng aspect by arranging nultigle light emtting parts and to
downsi ze eachhat gianviergedi ante@Eiaemelynt dekli tinershaped st iddsidahebeo
obtain the line Ijght that jdeally converges into a |line 10 shape and that
is efficient PRt3IngsH eﬁf@@ughﬁ@gh|fryhea&agbtoﬁfutf§mc@aé5chs clovigd zedghy

i ntroducing out end portions_is arranged thickly, the line light is free
f r om unevenne3%5anGigr 5&3? ERLEMH JeRs PRosR ij%b’aﬁe\‘}’iléEa?%tlsi §%HF§h in

evenness. 51_5 ST _FOl?. RiNG  JTHE | NVE ON One enmbodi ment  of the
present clai n® ?eh%rhgn %\?Cﬁfe Ibreadg%g%r?b%%lr'\%{nl\g%filEfrli_ﬂntgﬁmﬁg#e?%ﬁec?e to the
N tn Tin s erbbdiaie, o Protl, valler f B TIGRE FR¥ TG rind 2pest onee
by arranging multiple light emitting parts and to downsize
each light irradiating part. In addition, it is possible to
obtain the line light that ideally converges into a line-
10 shape and that is efficient in light focusing. In addition,
since each of the light introducing out end portions is
arranged thickly, the line light is free from unevenness,
thereby enabling the lighting device that is high in
evenness.
15
BEST MODE FOR CARRING OUT THE INVENTION
One embodiment of the present claimed invention will
be described in detail with reference to the accompanying
drawings.
20 A line light irradiation device 1 in accordance with
this embodiment comprises, as shown in Fig. 1 through Fig. 4,
multiple light emitting parts 2 that irradiate line light LL
converging in a line shape and a casing 3 as being a holding
body that holds the light emitting parts 2.
25 Each of the light emitting parts 2 is provided with a
light irradiating part 21 where extremely fine (diameter of
0.25 mm in this embodiment) multiple optical fibers 4 are

thickly arranged in a line or in multiple lines with its



multiple light emtting parts 2 that irradiate line light LL converging in
a line shape and a casing 3 as being a holding body that holds the |ight
emtting parts 2. 25 Each of the light emtting parts 2 is provided with a
light irradiating part 21 where extrenelysfine (dianeter of 0.25 mmin this
enbodi ment) nultiple optical fibers 4 are thickly arranged in a line or in
multiple lines with its 8 |ight |eading out end portion 4a arranged along a
predeterm ned direction of the line P (shown in Fig. 5 and Fig. 6) and a
rod lens 22 as being a columar lens arranged to extend al ong the

above- nent i onédght rlectdion ohtt dwed IpareiBn54anafraonfedotldbhe 41 ght irradiating
part 21 in pairs. Miultiple light emtting parts 2 are arranged radially

vi ewed from t heedelierdimedn dorechion iafe the Tire IR gishonr adi Bid nd padt 21
further conprises, as shown in Fig. 5 through Fig. 7, a pair of

pl at e- shaped EBGpiﬁIcrﬁnﬁigapraﬁe%e@qg’? 2fpleing 3 iqgattmnaraaera‘iiaﬁgaaaeti 21 has
an arrangenent that e cq of tﬂe Iig?t | eadi ng, out end faces  are arranged in

sevgral Iineztﬂj?ﬁﬁﬂl &1gRf ¢ %r@%%Eﬁﬁﬁﬁtéﬁng%éhﬁﬁcﬁﬁaﬁl%Eé?#hﬂ%ﬁ@lﬁiEe of a
. i T . 1 o . )
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I 21la, 2: I ' : - di [ I
Ey?}ﬁgricaﬁ c%%@%% rgﬁgk ﬁE%fﬁgg%fﬁ%fgﬁrég%%%§%¥é§g?§ogi%%§§gggﬁr ﬁ?ar
form and arr&pg§g¥f%%_E%?EPES%?QQQ%Ier axis of the rod lens 22 |ocates on

an optical axis face T irradiated fromthe light irradiating
part 21. The light irradiating part 21 further comprises, as

shown in Fig. 5 through Fig. 7, a pair of plate-shaped
10 pinching plates 21a, 21b. The light irradiating part 21 has
an arrangement that each of the light leading out end faces
are arranged in several lines without a gap therebetween so
as to draw a straight line of a predetermined width {about
0.25 mm through 1 mm) by pinching the light leading out end
15 portions 4a of the optical fibers 4 with the pinching plates
2la, 21b. Each of the rod lenses 22 is a three-dimensional
cylindrical column transparent body with a cross-section of
a circular form, and arranged so that each center axis of
the rod lens 22 locates on an optical axis face T of light
20 irradiated from the light irradiating part 21.
The casing 3 is, as shown in Fig. 1 through Fig. 4, a
hollow general cuboid body and a bottom face of the casing 3
is arranged to face to a work W as being an object on which
the line light is to be irradiated. Strip-shaped monitoring
25 bores 3a, 3b are arranged to penetrate the top plate 31 and
the bottom plate 32 of the casing 3 in order to monitor the
work W.

Each of multiple (four in this embodiment) light



The casing 3 is, as shown in Fig. 1 through Fig. 4, a hollow general cuboid
body and a bottom face of the casing 3 is arranged to face to a work Was
bei ng an object on which the line light is to be irradiated. Strip-shaped
nmonitoring 25 bores 3a, 3b are arranged t& penetrate the top plate 31 and
the bottomplate 32 of the casing 3 in order to nonitor the work W Each of
multiple (four in this enbodinent) light 9 emtting parts 2 is nounted on
the casing 3 in a state of being parallel each other through a fixing
menber 34 at a position facing to the nonitoring bore 3b. Each of the Iight
em tting partenPtiincapeanged gerenaltiey on thetaasigigt 31 inea Statewed from the
direction of the line P_.and the optical axis face T of the line light LL

i rradiated friopirhdnrellepecach g?ﬁheé'mtbifp‘ﬁféfl parfiging, @elabﬁ%n}ﬁeditr adial ly
viewed fromthe  direction of the line More concretely, | S SO _set that
each optical BRFS-¥Acd3F1BE bR H@nllfcaﬁ%n‘i"_Lbcirrer afi- at 1@ff FBf BEEY of the

i ght tt ts 2 det d_st ht d
conver gos. on TRECUSTEREF LR n ni STeROBH OPPURE LK MBagu e ERREofl 20 st ance

bet ween the | Lollte PLL 9APAT LB ARToFL oat] AL 0L S LANg part 2

except for the ng par ocat I g Si e on thé center

t th t | d th
s so set thap,eaoh Jd B6e 11800 ddnl £138 £ A00R &P bR éa&?ﬁﬁaﬁ. e wi

generally no gap ther ween a y continuou t of a
three-di mensi onaht a@lt@ihg paFediAtid 20Pahfeq WIdi 2 ! Bi @l terep, the ght

sources 6 of the same nunber as

direction of the line P. More concretely, it is so set that
each optical axis face T of the line light LL irradiated

10 from each of the light emitting parts 2 crosses on a
predetermined straight line and converges on the
predetermined straight line. A measurement of a distance
between the light emitting part 2 and its adjacent light
emitting part 2 except for the light emitting parts 2

15 locating side-by-side on the center is so set that each line
light LL is arranged to lie side-by-side with generally no
gap therebetween and the generally continuous light of a
three-dimensional angle is irradiated on the work W.

In addition, light sources 6 of the same number as

20 that of the light emitting parts 2 so as to correspond to
each light emitting part 2 are mounted on a side plate 33 of
the casing 3 through a bracket 35. Each of the light sources
6 comprises a single power LED (not shown in drawings), a
lens mechanism (not shown in drawings} arranged in front of

25 the power LED, and a cylindrical body 61 that accommodates
the power LED and the lens mechanism. In this embodiment the

light sources 6 are mounted from outside on each of the side

plates 33 two by two each of which is arranged side-by-side



20 that of the light emtting parts 2 so as to correspond to each |ight
emtting part 2 are nounted on a side plate 33 of the casing 3 through a
bracket 35. Each of the |ight sources 6 conprises a single power LED (not
shown in drawi ngs), a |ens mechanism (not0shown in drawi ngs) arranged in
front of 25 the power LED, and a cylindrical body 61 that accommbdates the
power LED and the I ens nmechanism In this enbodinent the |ight sources 6
are mounted from outside on each of the side plates 33 two by two each of
which is arranged side-by-side 10 along a direction of its depth. In order
to nount eachabdédng thelilreghtiosonf cess Gepahli gint ogder ceo memmiti egchoo® 35a t hat
opens toward outside is arranged on the bracket 35. The Ilight source 6 is
det achabl y nothe ebidit fsouricagl §. i mslaighitngosréa snqunghndehdre i gy dhdtporti on
into the light source nDuntlng bore 35a by the use of a setscrew Bl. The
power LED i sCB#N$ HOWHdaOREghde Ut mamaBIeq pn tiher beagkebniinudsly  flow

el ectric current %reater t han or (gyal to 200mA. The oEtlcaI fibers 4 are
accormmodat ed +rERHSURER1E LasTRpaRAY rantab iy itAtELRILYS INSeStdRIFi 9. 7,
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detachably mounbedirthe BuPEbMY fa%ker than or equal to 200mA.
The optical fibers 4 are accommodated inside the
10 casing 3 and, as shown in Fig. 5 through Fig. 7, a binding
part 41 is formed by thickly binding light introducing end
porticons 4b of the optical fibers 4 by the use of a
cylindrical binding member 7 for each light emitting part 2
and the binding part 41 is mounted on a binding part
15 mounting bore 35b arranged on the bracket 35 from inner side
of the binding part mounting bore 35b. More concretely, the
binding member 7 is fittingly inserted into the binding part
mounting bore 35b and detachably mounted on the binding part
mounting bore 35b by the use of a setscrew B2.
20 One end of the binding part mounting bore 35b opens
into an inner side of the bracket 35 and the other end of
the binding part mounting bore 35b opens into a bottom of
the light source mounting bore 35a. An axis of the binding
part mounting bore 35b coincides with an axis of the light
25 source mounting bore 35a. The light source 6 is mounted on
the light source mounting bore 35a and the binding member 7

is mounted on the binding part mounting bore 35b. With this

arrangement, the light from the light source 6, namely the



nounting bore 35b by the use of a setscrew B2. 20 One end of the binding
part nounting bore 35b opens into an inner side of the bracket 35 and the
other end of the binding part nmounting bore 35b opens into a bottomof the
| i ght source nounting bore 35a. An axis oflthe binding part nounting bore
35b coincides with an axis of the |light 25 source nounting bore 35a. The

| ight source 6 is nounted on the |light source nounting bore 35a and the

bi ndi ng menber 7 is nmounted on the binding part nounting bore 35b. Wth
this arrangenent, the light fromthe |ight source 6, nanely the 11 [ight
fromthe powelidlED fironcbheepgeer iliifoig convanged fiotm awhbsaildgirafetr®sr is the
sane as that of the binding part 41 and alnost all of the light fromthe
power LED carWifese iHemedaEeds i the saaehasi gt iaft togubindinhdaricllof the 5
optical fibers 4. In this_enbodinent, as shown in Fig. 5 and Fig. 6, each
length of al |3%f &lMestt adi Phethsptight FreRridies PoweraHED G b€ different so

t hat the bingj rt 41 is located to, deviate to either o of directions
in a plane vi%ﬁ&%é&ﬁ?efolptgp%ﬁéht%}gg cERHERYGIRE 6Rdt %F?iﬂ&ﬂ&hﬁrradiating

part 21. . The_optjcal-.tiber,4 itself is elastic that can be bent, however,
it is difF%CLﬁé%aéﬁi Fﬁ%eggu%d optical fiber band 4A as noted above to bend

to deviate the bi ndiqgtl,ﬁ%r teFtﬁéd\%L?rﬁ]ﬂe asoghb&ql iﬁiﬂe‘d'o?) %‘ﬁ?@fe tt’Be. di rection

of the line P. As a 15 resu t he arrangenent odi ment

wherein the Light SNECES §1AT& & pAPEes: alengraidhi eelha, of 18 fgph (the
direction of the liné) P and each |ight source S

to be different so that the binging part 41 is located to
deviate to either one of directions in a plane view with

10 respect to a center line of the light irradiating part 21.
The optical fiber 4 itself is elastic that can be bent,
however, it is difficult for the bound optical fiber band 4A
as noted above to bend to deviate the binding part 41 of the
optical fiber 4 toward the direction of the line P. As a

15 result, with the arrangement of this embodiment wherein the
light sources 6 are arranged along a direction of a depth
(the direction of the line) P and each light source 6 is
located to deviate from the center line of the light
emitting part 2 in order to secure downsizing toward the

20 direction of the thickness, this shape that the binding part
41 has been deviated from the center line of the light
emitting part 2 before is very effective. In this embodiment,
four identical optical fiber bands 4A are formed and mounted
two-by-two with its front and back sides turned upside down.

25 In accordance with thus arranged embodiment, since the
light irradiating part 21 is so arranged that distal end

portions of optical fibers 4 each of which can be considered

as an extremely small point light emitting source are



| ocated to deviate fromthe center line of the light emtting part 2 in
order to secure downsizing toward the 20 direction of the thickness, this
shape that the binding part 41 has been deviated fromthe center line of
the light emtting part 2 before is veryi2ffective. In this enbodi nent,
four identical optical fiber bands 4A are forned and nounted two-by-two
with its front and back sides turned upside down. 25 In accordance with thus
arranged enbodi nment, since the light irradiating part 21 is so arranged
that distal end portions of optical fibers 4 each of which can be

consi dered athheklextarawpbpdshmld ldgientr| ighsewanalt lagesoande are 12
thickly arranged in a line or in several lines and irradiates extrenely
fine |ine-shapeerdiajias exfseneladiisiced inprgrapachd igaty hehe  gadighedLL t hat
converges into extrenely fine |line-shaped |ight even though the irradiated

light i's 5 gath@teddy b&r FAAGHHR tHENColL| BRAL ZOTNSEEES HR'ed HSERALE i s
Short close pfs Jant busad ot 18, Btk 2k 4% dutestlien Jigho gossible
umi novs 50 | PEMTAST BB BRhCAth 1R eoRE Rl g hrE 2 ean
addi 11 om s\ e TRE T LARES] B0r S Nl Nt et g BRERCRES AR fedbRal T
thickly, the |ine; lgfiligkl £5 dpein 1511E0MMNCIRABES Enat horaii JgRaDI i ng Lo
provide the lighting that is high in evenhness. Furthernore, i1t 1s possible
to light ideally converging in line-shaped light and that is
efficient in light focusing, in other words a luminous
10 lighting device, as well as each light irradiating part 2
can be extremely downsized to be an arrangement that
occupies little space.
In addition, since the light introducing out end
portions 4a are arranged thickly, the line light LL is free
15 from unevenness, thereby enabling to provide the lighting
that is high in evenness. Furthermore, it is possible to
utilize the rod lens 22 that is inexpensive, thereby to
lower costs.
The present claimed invention is not limited to the
20  embodiment.
For example, with the above-mentioned arrangement, in
order to prepare several different types of lighting device
that irradiates line light whose length differs, it is
necessary to change a number of the optical fibers 4 and a
25 length of the pinching plates 2la, 21b for each type of the
lighting device
In this case, however, it is not possible to

standardize basic components such as the optical fibers 4 or



utilize the rod lens 22 that is inexpensive, thereby to |ower costs. The
present clainmed invention is not limted to the 20 enbodi nent. For exanpl e,
wi th the above-nentioned arrangenment, in order to prepare several different
types of lighting device that irradiatesl¥ine |ight whose length differs,

it is necessary to change a nunber of the optical fibers 4 and a 25 | ength
of the pinching plates 21a, 21b for each type of the lighting device In
this case, however, it is not possible to standardize basic conponents such
as the optical fibers 4 or 13 the pinching plates 2l1a, 21b, thereby to

di mi ni sh a si tke gfinchipgonlates dilaor 2ilb, i hoersne te Habonistowr sdfze of
manufacturing the product. In order to solve this problem this nodified 5
enbodi ment i s@sereidEnded Phato tiEnerght aehikal Agusapf ManyRasdurigat
irradiating part 21 and the columar |ens 22) of the identical |length and
of the identiEhf t.s nodul arized to be one unit as shown in Fig. 8 and

(e V11 B1 e o0l e L S the S aasgiser Lol lgggegie 10, 9 ection
| i ght i tdi ] lth i i i hi di t.
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emtting part are made to
the identical length and of the identical shape is

modularized to be one unit as shown in Fig. 8 and the

multiple modularized units are arranged serially along the
10 direction of the line P. Furthermore, a single light source

6 is connected to each light emitting part 2, although not

shown in drawings in this embodiment. It is a matter of

course that a number of the optical fibers 4 and the shape

of the optical fiber band 4A to be connected to each light
15 emitting part 2 are made to be identical.

In accordance with this arrangement, if a number of
the serially arranged united light emitting parts 2 is
changed, it is possible to prepare several different types
of the light irradiation device that irradiates the line

20 light whose length differs and to promote standardization of
components of the light irradiation device because the light
emitting part 2 as being one of the basic components becomes
a single type. As a result of this, a manufacturing cost can
be reduced.

25 Furthermore, since the light intensity can be varied
for each light emitting part 2, it is possible to irradiate
not only the light of uniform intensity of illumination but

also the light of a diversified range. As a result, various



In accordance with this arrangenent, if a nunber of the serially arranged
united light emtting parts 2 is changed, it is possible to prepare several
different types of the light irradiation device that irradiates the |ine 20
i ght whose length differs and to pronotel4tandardi zati on of conmponents of
the light irradiation device because the light emtting part 2 as being one
of the basic conponents becones a single type. As a result of this, a

manuf acturi ng cost can be reduced. 25 Furthernore, since the |ight
intensity can be varied for each light emtting part 2, it is possible to
irradiate notfbeths tdee beghbtainedhi f Bomexsmpdsi t ynofasd lthmitnabheon but al so
the light of a diversified range. As a result, various 14 effects can be
obt ai ned. For lésirigie devaceate ysret fomecongygitingg ageomaklq singhegtion
conducting automatic inspection by taking a picture of the work Why a
camera (not sRABWRYINI @ RaFRgEs Ahrtdgghoak bk ér icAgehdr 81%%a SARWRHYR

conducting an.5 ima ocessing, an end portiaqn of the image hecones dark
due to a Iensd’éﬂ"é’rré%%e NIPHEh o q‘f%@&ﬁﬁ?a‘?"?ﬁt% gndcBRvenn fg an

arrangement, this is corrected at a side.of i mage pr.ocessing unit. Wth
this arranbenbhiSe (FHEEPRIFEL 197 T8 89 6HPbrt ei0gBars TP Bleba b
correction andybifm 19,00 LegUiLE,/TRIE BEOGESSLAQ LS ARggssary. On the
contrary, in “accordance w € arrangenent o I's enbodinent, if the

R0 AR Mot BAELL 09 ARt o grogy (P
correcting i npgeye PPee88ngtudite, with this arrangement, the S/N ratio
is deteriorated due to a process of correction and time to
10 require image processing is necessary. On the contrary, in
accordance with the arrangement of this embodiment, if the
intensity of illumination at the end portion is made to be
stronger than the intensity of illumination at the center
portion, the process of correcting image conducted at the
15 side of the image processing unit can be decreased as much
as possible. As a result, the S/N ratio can be maintained
favorably and high-speed processing can be possible.
On the contrary, with the above-mentioned arrangement,
a length of the line light is limited to a value of integral
20 multiplication of the length of the light irradiating part
21. In order to increase variations of the length of the
line light, the light irradiating parts 21 of several {(two
through nine types) different lengths may be arranged
serially. However, if too many variations are set in order
25 to be tailored to the length of the light irradiating part
21, an effectiveness of standardizing components is reduced.

In addition, since the columnar lens 22 can be made to

be of various lengths only by a cutting process, only the



15 side of the image processing unit can be decreased as nuch as possible.
As a result, the SINratio can be nmaintained favorably and hi gh-speed
processi ng can be possible. On the contrary, with the above-nentioned
arrangenment, a length of the line light 15 limted to a value of integral
20 nultiplication of the length of the light irradiating part 21. In order
to increase variations of the length of the Iline light, the Iight
irradiating parts 21 of several (two through nine types) different |engths
may be arranged serially. However, if too many variations are set in order
25 to be tailbigd tigreHéal émgtiadf 2lhes| ughtided addathegeplamnar2lenan
effectiveness of standardizing conponents is reduced. In addition, since

t he col umar ?%h§5@@tc&ﬁcﬁésﬁﬁ@é’ﬁélﬁéz@@ vEPMEUST | ehgtthie daBhtby a cutting

process, only the 15 g irradijating, part 21 is unitized and the col umar
lens 22 is n%ifll'ﬁ'éé\éls?éF | yEemik iz dd. Wb like thés|emadingntst#hg part
itself 2 is un ed like t an .effectiveness
nodularizatio%££%§%ﬂﬁ? ﬁﬁ?e Féﬁﬁﬁﬁg%FégﬁﬁpWrFQQMEetPBﬁetE@TQﬁk§bRFhere may be
vari ous di ficatigns, al f - nlrror arranged above

t he nDnltgflng bore@l‘l1 (j éqadtg ergs?%¥e SO”%Xﬁﬁ? the light is
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and the col umhedt lt@Rrs 1AgMt bes VialiRidatbd e cHd¥pe® W dhso through the
monitoring bores 3a, 3b. Furthermore, the monitoring bores
10 3a, 3b may be blocked with a transparent member such as a
glass plate so as to keep inside the casing 3 free of dust.
In addition, a distance between the light irradiating
part and the columnar lens may be varied. In accordance with
this arrangement, in case of adjusting each optical axis
15 face of the line light irradiated from each light emitting
part, convenience is improved as well as a width of the line
light irradiated on the work can be varied.
Alternatively, as shown in Fig. 9 and Fig. 10, the
light emitting part 2 may be held by the casing 3 rotatably
20 around a rotational axis that is parallel to the direction
of the line so that the light emitting part 2 can be set at
an arbitrary angle or an angle of multiple steps within a
certain range. 1In accordance with this arrangement, it is
possible to set a position where the light converges on the
25 work by adjusting the angle of each light emitting part
according to a distance between the light emitting part and
the work.

The rotational center is preferably on the center of



this arrangenent, in case of adjusting each optical axis 15 face of the line
light irradiated fromeach |ight emtting part, convenience is inproved as
well as a width of the line light irradiated on the work can be vari ed.
Alternatively, as shown in Fig. 9 and Figlé10, the light enitting part 2
may be held by the casing 3 rotatably 20 around a rotational axis that is
parallel to the direction of the line so that the light emtting part 2 can
be set at an arbitrary angle or an angle of nultiple steps within a
certain range. In accordance with this arrangenent, it is possible to set a
posi tion wher&he Rl @ﬁttanQ@iﬁﬂﬁﬁnaﬁeﬂﬁe225 RBi & b@'bﬁﬂ&ﬂﬂﬂ a§ ide angl e of
each |ight enlttll%_part according to a distance between the light emtting
part and thePRTICLETRE FEERER BN CEAPERNFS BRtureraBrsh o¥f (1he dedber of 16
the axle of the columar lens 22. This is pbecause it is ossible to
restrain |nte?@%?@HEbFﬁ%Fﬁe%ﬁméééﬁ’@frPE% 19 MOYRMERT 6%%?535 due to a
rotational novenent, as as ssible.. As a _concrete
rotational suBpPHFHIISy 5&% d%?ﬁ?§%8fe?ﬂ@ﬂébﬁﬁnﬁafo?%ﬁﬁ? nBP8¥%FF6naI axi s
oL Projedts LLambhe Santh olibe,eadalars of igecs ghumar; o lens 22 tovard
I rection | 0

an axi al rection o ‘and “ther iGnal “axis 91 is
uhorled b GRERASOeR cag S0ned o LAE farieclor matdian 1 or e
][?2 %t It ﬁgalr Otcgﬁzgea a2|>é ?Ex%%? i;(ﬂl tg%%aa?mdtﬁbeglmr {di%eBtidn PPSiHd QAndpvi ating
and the rotational axis 91 is supported by a bearing 92
arranged on the casing 3. In addition, in order to change
10 the angle, for example, a handle 93 may project from a
rotational center X of the light emitting part 2 or a
position deviating from the rotational center X toward the
direction of the line so as to change the angle with an
operation of the handle 93, Furthermore, in order to fix the
15 angle, for example, a screw 94 may project inward from the
casing 3 so as to fix the light emitting part 2 by pushing
the end face of the light emitting part 2 with a distal end
of the screw 92.
In addition, as mentioned above, in case of arranging
20 the light emitting parts 2 (or the light irradiating parts
21) serially in multiple lines along the direction of the
line, as shown in Fig. 9 and Fig. 10, a holding member 95
that holds whole light emitting parts 2 of one line may be
arranged and the holding member 95 may be supported by the
25 casing 3 with its rotational angle adjustable.
The columnar lens is not limited to the rod lens, and

it may be, for example, a cylindrical lens of half-circle in

a cross—-secticnal view, a Freshel lens or the like. In



direction of the line so as to change the angle with an operation of the
handl e 93. Furthernore, in order to fix the 15 angle, for exanple, a screw
94 may project inward fromthe casing 3 so as to fix the light emtting
part 2 by pushing the end face of the light emtting part 2 with a distal
end of the screw 92. In addition, as nentioned above, in case of arranging
20 the light emtting parts 2 (or the light irradiating parts 21) serially
inmultiple lines along the direction of the Iline, as shown in Fig. 9 and
Fig. 10, a holding nmenber 95 that holds whole light emtting parts 2 of one
line may be addamiged asdshbenhit diing feabdrF85 iy hée sappor edvidgedhe 25
casing 3 with its rotational angle adjustable. The columar lens is not
linmited to thelfldd mewat ahd raxt Fdp buchfes aXdms-ehapedydonie® €l al ens of
half-circle in a cross-sectional view, a Fresnel lens or the like, In 17
addition, as SReMFe igxtenging HFel @ gldeocire¢untar<péiplhoberePn Wittt Bha mount
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columnar lens 22 can be held continuously from one end face
to the other end face. Then this arrangement makes it
10 possible to hold the columnar lens 22 more securely by
restraining bending or distortion of the columnar lens 22 in
comparison with an arrangement where only an end portion of
the columnar lens 22 is held.
Furthermore, a light homogenization member such as a
15 rod lens that homogenizes the light may be arranged between
the light source and the binding part. In accordance with
this arrangement, since the intensity of the light
introduced into each optical fiber is made to be more
equivalent, the unevenness of the intensity of illuminaticn
20 of the line light can be more reduced. As another embodiment
to reduce the unevenness of the intensity of illumination of
the line light, it is conceived that a diffusion plate such
as a lenticular lens is arranged between the light
irradiating part and the columnar lens.
25 In addition, a color of the line light irradiated from
each light emitting part may be varied each other or may be
changeable.

It is a matter of course that the iight source is



conparison wth an arrangenent where only an end portion of the col umar
lens 22 is held. Furthernore, a |light honobgeni zation nenber such as a 15
rod | ens that honopgeni zes the |ight may be arranged between the |ight
source and the binding part. In accordancE®with this arrangenent, since the
intensity of the light introduced into each optical fiber is nmade to be nore

equi val ent, the unevenness of the intensity of illumnation 20 of the line
| i ght can be nore reduced. As anot her enbodi nent to reduce the unevenness of
the intensity of illumnation of the line light, it is conceived that a

di ffusi on pl a@uirth onaghaaPRARRELAtEr PPEAEIGR %HQhaﬁgeG ber vese oetheght

irradiating part and the columar |lens, 25 In addition, a color of the line

light irradi abetl¥bMoHachuT Hypmaks Fp?nleEﬁtSQ¥§§ebésv%ﬁqeﬁiwgﬁéh ot her or

may be chan eable er of, co se that.the | SO is 18

nount ed on an %‘b’b‘?%jpﬂnattéea]agf%}r% ROd¥h  £9Ta S EEP e 5 %P%écatlﬂofﬁ?% body,

furthernore t I t S i ng body. For
JR& Beq*lz 1ohodtEd o éx%d”c% gl dRY SsolTee d%(fg‘P{eB %fan&?e&d

exanpl e, the o eIo ate rce nay be

arranged & se I R HHHQ%? of e source
al so is not Q é?é%f E E%ve eg%'gl S? ggnay ecﬁngbgase The l'i ght
Source-1 5. ot s&ﬁf&é % 0 Mot B ey YIERd %ovteh%mbb&mer?eﬂaw yparts may
be arranged, for exanple, on a circular arc shape viewed fromthe 10
direction of phejddMByised. The light source is not limited to the LEDs.

In addition, the light emitting parts may be arranged,

for example, on a circular arc shape viewed from the

10 direction of the line.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an overall perspective view of a line light

irradiation device in accordance with one embodiment of the
15 present claimed invention.

Fig. 2 is a general longitudinal cross-sectional view
of the line light irradiation device in accordance with this
embodiment.

Fig. 3 is a plane view showing a casing in a state

20 that a rod lens of the line light irradiation device in
accordance with this embodiment is mounted.

Fig. 4 is a side view of the casing in accordance with
this embodiment.

Fig. 5 is a perspective view showing an illustrative

25 embodiment of binding optical fibers in this embodiment.

Fig. 6 is a plane view showing the illustrative

embodiment of binding the optical fibers in this embodiment.

Fig. 7 is a front view showing the illustrative



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is an overall perspective view of a
line light irradiation device in accordance with one enbodi nent of the 15
present clained invention. Fig. 2 is a general |ongitudinal cross-sectional
view of the line light irradiation devicein accordance with this
enbodinment. Fig. 3 is a plane view showing a casing in a state 20 that a
rod lens of the line light irradiation device in accordance with this
enbodi ment is nounted. Fig. 4 is a side view of the casing in accordance
with this enmbodinent. Fig. 5 is a perspective view showing an illustrative
25 enbodi nent erfodiimeaitng f opindialg ftheepptical hidbeesbodi tieig .embleidgmeBti s a

pl ane view showing the illustrative enbodi nent of binding the optical fibers
in this enbodi nent .Fidi ¢ 1 Aspattemntoarispacthvom Higw Isboningsa rldighie 19
enbodi nent of binding the optical fibers in this enbodinent. Fig. 8 is a
pattern perspdetiiiag, Paitshovicrpraanrghyithmnathey sapedinerdc©dr 88fice with
anot her enbodi nent of .the present, clainmed invention. 5 Fig. 9 is a partial
si de vi ew shoWeRfH (GlghPed mRY§Hd O part in accordance with further

di fferent _enbodi nent,. of the _present, cl.ained invention. Fig. 10 . s.a partial
pl ane vi ew showi ngn]iLJh%‘ 15 gt @ BAT 119 hg 15 V1Y Waﬁcglam henflrﬁst%ng

enbodi ment.. 1£5rt in accordance with further different embodiment of the

present claimed invention.
Fig. 10 is a partial plane view showing the light
emitting part in accordance with this embodiment.

10



20 DESCRI PTI ON OF NOTATIONS 1"'Line light irradiation device 2Light
emtting parts 21Light irradiating parts 5 22Columar |lens (A rod | ens)
21a, 21bPi nching plates 3Casing 3a,3bMnitoring bores 4Optical fibers 10
41Bi nding part 4a" Optical fiber band 6l4Qht sources P"'Direction of the
line LL"" Line lights 15 Wrk 20 25 21 CLAIMS 1. Aline light
irradiation device conprising multiple light emtting parts each of which is
provided with a light irradiating part where nmultiple optical fibers are
thickly arranged in aline or in nultiple lines with |ight |eading out end
portions of tPESGRARTIPNOBNOBAETIIONShers forming a straight line of a
predeterm ned width, and a columar |ens arranged to extend along a
direction of }rélineelightt Adgwadsptione dsVdRe irradiating part in pairs, and
that irradiate line |light that converges into a straight |ine and

2++*Light emitting parts

21-+-Light irradiating parts

5 22+¢++Columnar lens (A rod lens)

2la,21b*+*Pinching plates

3+++Casing

3a,3b***Monitoring bores

4--+Optical fibers

10 41--°Binding part

4a*++Optical fiber band

6°'-Light sources

P+**Direction of the line

LL**Line lights

15 W-*Work

20

25



a holding body that is arranged to face to a work as being an object on
which the line light is to be irradiated, on which a nonitoring bore is
arranged to penetrate in order to nonitor the work, and that holds the
light emtting parts so that each optical axis face of the Iine |ight
irradiated fromeach of the light emtting parts crosses on a predeterm ned
straight line, wherein a binding part ipg formed by binding |ight introducing
end portions of the optical fibers and light froma light source is

i ntroduced into the binding part, and wherein the |light source is supported
by thSthhglng body and each length of all or a part of the optical fibers
is made to be different so that the binding part is located to deviate to
either one of directions with respect to a center line of the |ight

irradihati ng paxt. lgghﬂTE&ﬁédﬁhﬂﬂdﬂﬂdéﬁjb@dh@hbgﬂSggﬁlCe described in claim1,
wherein each light emtting part is arranged on the hol ding body so that

the optical axis face of the line light irradiated fromeach |ight emtting
part is armahgéﬂl¢ahi@m¢yemdwmknhfHanhaﬂm@CabgﬁeWhénhi@ﬁeHIOﬂide@tthhcﬁ the

line. .22, 3, The line light irradiation deyic ﬁFS 3% %bgﬁréfah{h}? %y V|eméd

wher ei ngach’ tor uimar Iens i'S arrangt& gengp
from theaabeve: seati onedogi freatiloniife tiNeelsi Rechdlidhe hLeneihg gdmtu: end
irradi ation device described in claiml1, 2, or 3, wherein the |i

i 1 adPREFRGRPaPt Ff tHEEt GorbriRiecad faierst fopragi ﬁgsbraf%%tahwrféf a
pi nchiagqptBLAS: 0! fhidbe |1ehts | & OUtnsend RALLLORS. Ok:Lie JULid Pl e

optical fibers by pinchinhg then1 . The l'ine light “irradi ati on devi ce
descr idbedcinonl afntlhie 2.n8, 1Drfront of the light irradiating part in pairs,

and that irradiate line light that coeonverges intc a straight line and

a helding body that i1is arranged to face to a work as being an
object con which the line light is to be irradiated, c¢n which a
monitering bore is arranged to penetrate in order to moniter the work,
and that holds the light emitting parts so that each optical axis
face of the line light irradiated from each of the light emitting

parts crosses on a predetermined straight line,

wherein a binding part is formed by binding light introducing
end portions of the optical fibers and light from a light source is

introduced into the binding part, and

wherein the light source is supported by the holding body and
each length of all or a part of the optical fibers is made to be
different so that the binding part is located to deviate to either
one of directions with respect to a center line of the light

irradiating part.

2. The line light irradiation device described in claim 1, wherein
each light emitting part is arranged on the holding body so thalt the
optical axis face of the line light irradiated from cach light
emitting part is arranged radially viewed from the above-mentioned

direction of the line.



4 wherein the light source that introduces light into the optical fibers is
a power LED that can continuously flow current greater than or equal to
200mA. 6. The line light irradiation device described in claim1, 2, 3, 4,

5 wherein the nultiple light irradiating parts are arranged serially along
t he above-nentioned direction of the line. 7. The line light irradiation
devi ce described in claim6 wherein each length of the light emtting part
is identical, 8 The line light irradiation device described in claim6 or 7
wherein the |light source is arranged for each of the light irradiating
parts3{ndl¥kgu?gkg'light irradiation device described in claim 1, or 2,
wherein each columnar lens is arranged generally on a straight line

viewed from the above-mentioned direction of the line.

4, The line light irradiation device described in claim 1, 2, or 3,
wherein the light irradiating part further comprises a pair of
pinching plates and the pinching plates hold the light leading out
end portions of the multiple optical fikers by pinching them.

5. The line light irradiation device described in claim 1, 2, 3, or
4 wherein the light source that introduces light intc the optical
fibers is a power LED that can continuously flow current greater than

or equal tc 200mA.

6. The line light irradiation device described in claim 1, 2, 3, 4,
5 wherein the multiple light irradiating parts are arranged serially

along the above-mentioned direction of the line.

7. The line light irradiation device described in claim 6 wherein

each length of the light emitting part is identical.

8. The line light irradiation device described in claim 6 or 7
wherein the light source is arranged for each of the light

irradiating parts individually.



