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_oeﬁetect a soldér leveler formed on a

print circuit boa
- The imagé'p ocessor which converts a picture image

éighal~picked'.p )y the ITV into aftwo—value data

'evei signal aniia low level signal (1

in various tecﬁﬁical fields. 1In an.

:.auﬁomatinﬁqﬁptlng;”ystem of~electronic devices, the

used for detecuing the mounting
:v1ces and p031tions of standard marks
board |

Referrin igb_1,~sh0wingéan example of a

rocessor, an;'TV camera 2 is mounted

on a robot 1qat a appropriate vertlcal position

:ength of the camera. A light
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sol“der leveler formed on a print circuit board. The image processor which
canverts a picture i nage signal picked up by the 1TV into a two-value data
cobprising a high level signal and a low level signal (1 to 0) is now used
in various technical fields. In an automatic nmounting system of electronic
devices, the image processor is used for detecting the nounting positions
of the deV|ce§raﬁ@mpé§ﬁ@|thoubhsthaddiﬂfuaihg p?aaepmaythavécglt board. A

| i ght source device according to the preanbl €s:.0
sufficient quantity of light, a 1_ght source capable of

-emitting a relatively large quanf i"y_,of light is

selected.

5 The diffused light from the light source device 11

is .projected onto a standard mark 10 formed on a print

‘circuit board 3. However, only thg,light within a range

in@icated by dot-dash lines 1lla §e£ween the light source

device 11 and the standard mark 10 in Fig. 1 is applied

10 to the standard mark 10. The dif_étion of light beam to
béiprojected on the mark 10 is tﬁtidirection included in

the range between the lines 11a.f[?

Since the standard mark 10 i 'ade of a conductive

material such-as_a piece of copp ;foil, the surface

15 thereof is flat. Therefore, in fhé;case where the

- position of the mark 10 is detec a comparatively
sufficient quantity of'light is ref;ected on the flat

surface, although the light in th nly small range

defined by the lines 1lla is pro;ected on the mark.

20 conseguently, an appropriate plcturg image can be
obtained by the ITV camera. Henéé no serious trouble

occurs,

The image processor is also ﬁ? d for detecting the

position of a conductive member éoatéd with solder, that

25  is, a solder leveler. The thlcknes e
coated on the conductlve member 1 Ften irregular and
hence the surface of the solder;Levéier is uneven.

Namely, as showntih Fig. 4, the ;dfféce of a solder
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cfains 1 and 10 is known from US 4 677 473. This document describes a

sol der*i ng i nspection systemwherein light is irradiated on a sol dered part
seguentially at different la incident angles by said |light source device
to thereby collect information indicative of a three di nensional
configuration of the soldered part and to discrimnate

leveler 12 formed on the standardiﬁark 10 is uneven in
most cases. Moreover, due to thé;Surface tension of the
molten solder,'thé surface of the.leveler is smooth.
Therefore, diffused reflection on;the surface occurs

5 very little. Consequently, the.difections of the w
reflected light is determined by-khe incident angle of
each light beam;' Hence, dependiﬁg on the inclination of
the surface of the solder leveler;'or the gxistenge of
pinholes, the iight reflected on'the~surfac§,;fdf

10 example, at a point B shown in Fig. ; is hardly detected
by the ITV camera 2. As a result, the detected image
data for the.sdider leveler 12 réqognized by the image
processor fai;s to show the portion corresponding to the
point B. |

15 More particularly, as descriped above, the light
applied to the-solder leveler 12:£Fom the conventional
light source dévice 11 i§ in the fénge between the lines
lla in Fig. 1. Showing light as belng applied to a

point A in Fig._4, ‘the light w1th1n a hatched area

20 defined by lines 11b is projected on the point A. An

incident lightgAiﬁreflected on the point A becomes a
- reflected light Ao which is diré__éd toward the ITV
camera 2. If the inclination'of-@he solder surface

becomes 1arger;§han that of the;géint A, the light Ai

25 does not reflect to the ITV camerad. In order to reflect

to the ITV camera on such a larg‘_;nclination surface,
the light Al must be applied at larger incident aﬁgle.

In other words, a more inclined .

“ﬁﬁiimiii:ﬁiﬂ“uﬂin 3
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whet her or not the configuration is acceptable. In order to position

sever al light sources at the different incident angles, a done shaped
hot di ng means for hol ding the ends of a plural ity of optical fibers

sel ectively energizable is provided. Referring:to Fig. 1, show ng an
exanpl e of a conventional inage processor, an TV camera 2 ;s nFurtedtﬁno?
robot 1 at an ;3R iHted Gndilkl ¥ lLROS Qn de e nt qn_a foca eng

t he camera. Rlilght ;Eﬁfce gvfggt % ﬁg% Nie § Bn%thlF*9chRePX 2 around
a lens barreltrd idapieaqf,. However, since the light having a maximum

incident angle is the incident ligﬁ;:Ai in the

conventional light source device i none of the beams

5 reflected on such a steep surface are fed to the ITV

camera 2, so that the image processor formé an

incomplete image data héving gaps..

As described above, if the ipgiination of the
surface of the solder leveler is i;ige or pinholes are
10 formed on the surface, the quantiﬁy of light fed to the
ITV camera décreases. Hence the i&éges are darkened,

thereby further causing the gaps t

converted into a two-value data.
When the image processor récogﬁizes such an

15 incomplete image, the detected coﬁfopr or the center of

the image inevitably differs fromftﬁé actual contour or

the correct center of the object, _éreby causing error
in the measurements. In order to solve such a problem,

there has been proposed an image p_ cessor provided with

20 a system where the gaps in the 1mageware compensated

through an exclusive operation sofasjto obtain a full

‘image. However, not only is such image processor

expensive, but in many cases, it

is aifficulf to detect

the gap included in the image. Hence the conventional
25 image processor system is insuffi t to eliminate the

defect.
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: i i i - cat hode t ube
The {i,ght source device 11 has a |ight source such as a col d-cat hot
and/orgLEDs which emts light, and a diffusing plate for transmtting and
drTfu5|ng the light. In order that diffused Iight 2 transmtted through
the diffusing plate may have a sufficient quantlty of light, a |ight source

capabl e of 1y '
An object of the present invention is to provide a

light source device where light prOJected on an object
"such as a solder leveler are reflected to an ITV camera
without regard to inclinations. of the surface of the

5 object or existence of pinholes, thereby enabling to

accurately detect the object.

Another object is to provide ight source device

wherein the components of the emit vd-light

substantially parallel to the surfgce of the object may
10 be increased, thereby to prevent tﬁeiuicture image from
darkening.

According to the present inveﬁtion, there is

provided a light source device for an image processor

having a television camera compr1S1ng.a light source

15 disposed below the television camera, a shelter member

disposed above the light source so?rshto prevent light

emitted from the light source from rectly entering the

television camera, e cylindrical l;ghr transmitting

barrel extending from the television camera to a

20 position adjacent an object to be'detected and a .
diffusing plate hav1ng an opening at a central portion
thereof and secured to an inside wall of the light
transmitting barrel at a portion below the light source

for diffusing the light emltted from the light source.

25 The inside wall of the light transmlttlng barrel

has a pear-skin surface for cau51ng lffused reflection
of the light emltted from the llght source.

An aux1llary llght source such as an
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At i i i ' | ected. The diffused
' a relatively large quantity of |ight is se
Frbhthp?onlthe Iightysource device 11 is prOJecfedtﬁntfighftapgﬁ{ﬁ ga;:nég
T a print circuit board 3. However, only the \
Tﬁé?ﬁgtgg bypdot-dash i nes 1la between thﬁ Ilghtdsogrﬁgrgezbce %ﬁeand t he
\ : ;
standard mark 10 in Fig. 1 is applied to the standa Gt e on
direction ofdlqﬁﬁrdxﬁmmdé%ééhdgﬁH §Cbed %%v&g%d a%ka;QOQ%ng%rtion
|ncluded in the range between the nes
in the light transmitting barrel

A light transmitting member 'ﬂéh as an optical

lower end portion of the light t

In accordance with the light Qurce device of the

present invention, the light tran ting barrel from

which light is emitted is sufficiently extended to face

10 the object, thereby widely d1ffus1ng the light from the

entire caliber of the light transm ttlng barrel. Hence

he ITV camera
: Tfsurface of the
object or the existence of the binhoies. Moreover, the

15 ct is increased,

thereby enabling to use a light source emitting a

relatively small quantity of ligh

In addition, when a surface ight source or an
additional light source is added, =-'t'é-components of

20 light which are substantially parall 1l to the surface of

the object can be increased. Hence the quantity of
light reflected on the object is lncreased thereby

preventing the picture image from becomlng dark even if

the inclination of the surface is: large or when there

25 is a pinhole, thus enabling the 1mage'processor to

recognize a complete 1mage.

These and other objects and featﬁfes of the present

1nventlon will become more apparent from the following

“ﬁﬁ'iiﬁ‘ri‘iifﬂﬁi"m]in e




Si nce .the standard mark 10 is nmade of a conductive material such as a piece
of copper foil, the surface thereof is flat. Therefore, in the case where
t e position of the mark 10 is detected, a congaratlvely sufficient _
quantity of light is reflected on the flat surface, although the light in
the only small range defined by the lines 1la i's projected on the mark.

he 1TV
Consequent |y 3 Il I ctur, can- pe obt ai ned by t
canera. Hencgeﬁgls%@{gEEC§H§ % %8r§e erence to the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a sectional view of“efconventional light
5 source device for an image processrgf

Fig. 2 is a fragmentary sectional view of a light

source device for the image proces or according to the
present invention;

Fig. 3 is a sectlonal view show1ng light sources

10 provided in the llght source devxce:of Fig. 2;

Fig. 4 is an 1llustrat10n descrlblng relations

between emitted light beams and thuﬂ eflections thereof;

and

Figs. 5 to 8 are sectional vieﬁs of various

15 embodiments of the light source dé:iee according to the

present invention.

DETAILED DESCRIPTION OF THE PREFERﬁéD EMBODIMENT

Fig. 2 shows a light source dev1ce according to the

present invention. The same references as those in Fig.

20 1 designate the same parts in Flgfii;_

The robot 1 is adapted to mo§e:£pe ITV camera 2 of

the image processor in the X and gfﬁirections of the

print circuit board 3. A screw fﬁfegd 4a is formed on

an inside wall of a lower portlon of_the lens barrel 4,
25 and a light source device 5 of the present invention is

attached to the lens barrel 4 by means of the screw

This Sheet Has Been Rerlaced 2
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The ]nage processor is also used for detecting the position of a conductive

nmenber coated with sol der

that is, a solder leveler. The thickness of the

sol der coated on the conductive menber is oftenfirregular and henci t?ﬁe
surface of the solder |eveler is uneven. hbne[y,_as shown in Fig. 4,

surface of a sol der

10

15

20

25

3
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thread 4a.

The light sourceeﬁevice 5 comprises a light

transmitting barrel_b
the lens barrel 4, a?“
source annually arrapzeg in the light transmitting
barrel 6 at a portioagadjacent the upper edge of the
light transmitting barrel 6. A shelter plate 8 having
light transmitting openlng 8a is secured to the inside
wall of the light transmlttlng barrel 6 at a portion
above the LEDs 7. A dlffu51ng plate 9 having a light
transmlttlng opening . 9a is provided under the LEDs 7.
An inner wall 6a of the light transmitting barrel 6 has

a pear-skin (rough su face) reflector surface for

cau51ng diffused reflectlon.

‘The radially dlsposed LEDs 7 are connected with or

another as shown in Flg; 3 and are controlled by a

controller (not showp_ no as to be lighted. The shelte

plate 8 prevents the llght of the LEDs from directly

entering the ITV camerarz, thereby preventing causing

noises in the image processor. As long as the upper
portlons of LEDs are: covered the shelter plate 8 may b

formed 1nto various shapes other than the planar shape

shown in the flgure.:?For example, the shelter plate 8

may be a reflector plate enclos1ng an upper side of eac
LED except for a lower portlon thereof.

- The llght transmlttlng openlngs 8a and 9a are
formed in the center portlons of the shelter plate 8 an

the dlffu51ng plate 9 respectlvely, so that light

£



( 2 fornmed on the standard mark 10 i s uneven in nbst cases.
kgyggsgr} due to t-he surface tensiop of the nDIten.solder,htheufrgigcgchrs.
t e |l evel er is smooth. Therefore, diffused reflection on é F Sht ac
very little. Consequently, the directions of the reflecte |ge endli ng o0
determ ned by the incident angle of each |ight:beam Hence, p

[ evel er, or the exi stence of
the inclinati surf.ace of the sol der nee
pi nhol es, t he]EJ .fjg)%#%f Ry Brirdard mazied 0 fﬁnrlmdarmi etheatp i poi

shown in Fig. cfréélpaE&QQH t£§§ éLach the ITV camera 2. A

transparent glass or a lens may b: rov1ded in the 1ight
transmitting openings. | -
The lower end of the light transmlttlng barrel 6 is
located at a position which is very close to the
standard mark as an object. For example the distance
between the end of the barrel 6 and the standard mark 10
is 2 mm to 5 mm. i
10 In operation, the light.emittéd from the LEDs 7 is
diffused by the diffusing plate 9;;“The diffused light
is further reflected at random on?fhe inner surface of
the llght transmitting barrel 6 whlch is formed into the
pear—skln reflector surface. .Thelq;ffused light is thus
15 directly projected on the standard?@ark 10 on the print

circuit board 3.

entire caliber of the opening of tﬁejlight transmitting

barrel 6 which is considerably clqﬂfiy situated to the

20 object to be detected.

- barrel 6 is close to the object, the range between the

incident angles becomes wide as sho_ Eby a reference llc

in Fig. 4. The range corresponds;to a hatched area
25 which is shown as the range of ligﬁ epplied to the
point B in Fig. 4. As the illustrétren shows, even at

the point B of the sblder levelerfIZ@@here the

1nc11nat10n is large a refiected%iigﬁt Bo falls in a

This Sheet Has Been Relil,
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v ot [ data for the sol der
ra 2. As aresult, the detected i mage _
' nggrgrllg fggggnized by the imge processor fails to show the portion

i i . -as descri bed above, the
o] [ the point B. Mire partlcularly7 as _ _
f?éﬂfsgggfzgg :8 t he Eolder | evel er 12 fromthe conventional |ight source

l'i ght
t he Ilnes 1la'in Fig. 1. Show ng
dgwbg?nélalpf)lLgﬂéggd;jg‘gfggeébmi:f %] \%he Iel ghtzvm t th_ nda ha;r(l:hed area
geflned by lines 11b is prOJe‘f o) h:reT()‘f"'WE’%%l Amncluding the )
incident light Bi. As a result,fthe;solder leveler 12

of the present invention, there ma remaln 4 small

leveler 12 of Fig. 4. Namely, theTlight reflected on

10 the periphery is not directed to f e ITV camera 2. Such

detecting error. If it is undesirébve to neglect the

15 error, the upper surface of the soider leveler is ground

surface, thereby causing a diffuseazreflection of the

light. ‘Thus,

therefrom is not directed to the ITV camera 2, are

20 diminished.

In a conventional system, porisﬁing of the surface
has already been carried out to form a smoother surface,

hence decreasing the portlon Wthh does not reflect

light aimed toward the ITV camera 2 “However in the
25 present invention, there is no need toifurther smooth
the surface so. that only a rough grlndxng is sufficient

The light emitted from the llght source is lead

through the light transmitting barrel 6 the lower

. This Sheet Has Been Rep

WA 10 -




' econes a reflected |ight Ao
Inqmd@&&}hkgah to&;sgtfﬂeorTbhgagngtzA bIf the inclination of the
| omes |larger than that of the point A the |ight A;adgﬁs
not | TV camera. In order to reflect to thelng c?ng ar ger
such a Iarge.lncllnatlon surface, the light A nust be applied a

ection than the
i nci dent angl e. bﬁeﬁ&ﬁ@rofoﬁﬂﬁchaignﬁgsiplonegdagﬁécent the object, so

soI

that the quantity of light difggsed outside decreases.
Therefore, a light source emifv;pg a relatively small
quantity of light suffices. THG# instead of the

5 expensive cold-cathode tube, whlch emits a large

quantity of light, 1nexpen51ve iDs can be used.

In order to increase the;;ﬂéident angle of the
light falling on the object, iiéis preferable to
increase the caliber of the loﬁé% opening of the light
10 transmitting barrel 6 as muchj;d;possible. On the other
hand, in order to decrease thé;q&hntity of light
diffusing outside, the openinglié.made as small as
possible. It is hence necessary to determine the
caliber of the barrel 6 in cons1deratlon to these
15 inconsistent problems. "
In the light source devicé's;of the first
embodiment, the quantity of co@ggpents of light
substantially parallel to the é;éface of the object is

smaller than the components offh“fht substantially

20 perpendicular to the surface. pIn;other words, when the

inclination of the surface of iﬁefsolder leveler is

large, or pinholes are formed 1"the solder leveler, the

‘picture image becomes dark, so t gaps may be formed

in the two-value data for the detected image. The

25 second to fifth embodiments shownin Figs. 5 to 8,
respectively, are intended to fﬁéféase the components

which are substantially paralliﬁ tb'the surface of the

object. 1In each of the figure fhg same references as



i can be picked up by the canera.
4 |Ilustrated gr hm g aA;axinun1igcident angle is the |BC|dent
Fomevegi ?hnfﬁe i ght source device 11, none of2theO ?ﬁgf he
LL?Pthed on such a steep surface are fed to the | TV camera S

| bed
| mage processor fornms an inconplete inmage date havi ng gaps. As descri
above, if thethasei dat Fog. of aég19nate the same .parts so that the

descrlptlons thereof are omitted

Referring Fig. 5, the light source device § of the

second embodiment of the present

vention is provided

5 with a cylindrical surface light ‘source 13 in addition

10 Source 13 has a pear-skin surfac ‘cause the diffused

reflection of light. The surface ht source 13 is

15

mark 10. Thus the horlzontal components of light are

increased so that sufficient quantltfﬁof light is

transmitted to the ITV camera eve ftthe surface of the

20 solder leveler 12 is- largely 1nc11ned or pinholes are

formed. Hence, no gaps are formed in the binary

numerals for the detected image.
In the third embodiment shown??f:i.in__ "Fi'g. 6, a light
transmitting member 15 comprlslng a cyllndrlcal acrylic
25 resin plate is attached to the 1nner surface of a lower
" portion of the light transmlttlng barrel 6. The inner
surface of the light transmitting member 15 has a pear-

skin surface so as to . cause dlffused reflectlon. The

- 12 -




snrtace of the sol der |evel er is ThiaShet Hu BinRBOLES are fornmed on tﬂgnce he
surface, the quantity of Iight f Vit aner a decLea?gfhEd ence
i mages are dar kened, thereby'furt gaps to be

converfed into a two-val ue'data.” Wien H! ! processor reﬁognlzez such
an inconplete i mage, the detected contour or the center of the imag

ct center of the
oy oct "t b cby Tahnt! SERBELEELUG RERILE s ol S OIS AnbiT nasl ve cuch
a problem portion 15a Whlch flares out downwardly. The light
emitted from the LEDs 7 passes. through the light
transmlttlng.member 15 and is radlated from the light
5 emitting portlon 15a toward the standard mark 10.
Referrlng to Fig. 7, show1ng the fourth embodiment
of the present invention, a plurallty of optical fibers

16 are annually disposed between the LEDs 7 and a lower

end of the light transmitting barrel 6 The upper end

10 of each optlcal fiber 16 is dlsposed adjacent the LEDs
7. An lntermedlate portion of the optical fiber is
extended ontsxde the barrel 6. the lower end re-enters

the barrel 6?

as to face the lower end to the inner
space of thegperrel, thereby emitiing a light in the

15 horizontal direction The innernWall 6a of the light
transmlttlng:isrrel 6 has a pear-skln surface. Thus,
the third and fourth embodiments prov1de the same effect
as that of the .second embodiment shown in Fig. 5.

Referrlngﬂto Fig. 8, the flfth embodiment of the
20 present 1nventlon has a cyllndrlcal surface light source

member 17 compr1s1ng an electrolum nescence which covers

the entire 1nner surface of the llght transmitting

barrel 6. Th:$ urface. light source member 17 has an

annular plate;17a having a central .opening 17¢ at the
25 upper inner portlon thereof. A cyllndrlcal body 17b of
the light source member 17 is flxe'_to the barrel 6 and

the annular plste 17a is fixed to-a:mounting plate 9b

attached to thﬁiinner wall of the'light transmitting

- 13 -




aps in the inmage are conpensat
S e 1| e Fovever .t 'PoaSeLZ‘é?et he gap i ncl uded in
expensi ve, but in many cases,’

the i mage. Hence the conventional imge procesegr systemis insufficient to
elimnate the defect. SUMMARY OF THE | NVENTI ON "
barrel 6, LEDs are not provided

her [ r rOV|ded wth a systen1mhere t he
t here.has been proposed an inmagg mﬁi on p Rt A A

this embodiment,

Since an electroluminescehceg_aﬁing a large
fe_17, the same effect
S is obtained
5 although the LEDs are omitted in the present embodiment,
Although the present 1nvent1:. has been described
" in conjuneture to the image proceéfdr converting the
picture image into two-value data, “the invention may
arranged to produce an image data represented by
10 multiple values.
From the foregoing, it will be_understood that the

present invention provides a light:source device for an

image processor wherein the lightﬁ rojected to the

object to be detected is diffused: from lower openlng of
15 the light transmitting barrel whlch is sufficiently
close to the object. Accordlngly, the light reflected

on the object is substantially completely transmitted to

the ITV camera despite the large 1nc11nat10ns and
pinholes formed on the surface of the object.
20 The llght emitted from the llght source is lead

through the llght transmitting barrel without diffusing

outside of the barrel, so that it

inexpensive light source capable of emlttlng a small

quantity of light. Moreover, the e @ponents of light
25 which are substantially parallel.tb the surface of the

object are increased, so that gapsﬁ_ﬁ;the detected image
data are diminished.

While the invention has been described in

- 14 -




5'Aﬁ-iject of the present i nveitShenHisBetnRepla@idi de a | i ght source device
where |ight projected on an obj solder leveler is reflected to
an | TV camera without regard to

or existence of pinholes, there l!gm!

of the surface of the object
accurately detect the object.
Anot her object is to provide a light source device
conjunction with preferred SPeCif ¢ embodiment thereof,

it will be understood that this description is intended
to’ lllustrate and not limit the scope of the invention,

which is defined by the follow1ng@gla1ms.

- 15 -




mhereﬁaﬂ he conponehts~of the emtted |ight substantially parallel to the

surfa nay be increased, thereby to prevent the picture

| mage ﬂ!' Accordlng to the present -invention, this objects are
solved in-a flﬂsts second sol ution according to clalns 1 and 9,
respectively. The inside mall of the light transmtting barrel nmay have a
pear - ski n surfaw%'for % I.ffused reflection of the light emtted from
the |ight source. aﬁn au P1ght source such as an

10

15

20

25

This Sheet Has Been Replaced
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1. A light source dev1ce:

or an :Lmage processor

having a television camera, comprising:

a light source disposed be ow the television

camera;

a shelter member dispose abpve the light source so

as to prevent light emitted fgém;the light source from

directly entering the televis;q }

a cylindrical light transﬁitting barrel extending

from the television camera to a

object to be detected; and

a diffusing plate having éﬁ;bpening at a central

portion thereof and secured toﬁaﬂ?inside wall of the

light transmitting barrel at a p@Qtion below the light

source for diffusing the 1ight:q@itted from the light

source.

2. The light source deyﬁcéEaccording to claim 1

wherein

an inside wall of the llgh 3transm1tt1ng barrel has

~a pear—skn.n surface for caus:.ng dlffused reflection of

the light emitted from the llghﬁ:gource.

3. The light source devibé according to claim 1
wherein
a lower end of the light iraﬁémitting barrel is

disposed at a position of 2 mm?to'lOImn from the object.

4. The llght source dev1ce accordlng to claim 1

further comprising

an auxiliary light source. provided at a lower

i M3



76 | uni nescence may be provided at a | ower portion in the |ight

i? chectr o . A Itht ?ransnlttlng menber such as an optical fiber
muﬂml Im‘ﬂutm“E ‘the light transmitting barrel for transmtting the |ight
~of* tlie Fight Sodrce to a lower end portion of the light transmtting

barrel . =

portion in the 1light transmittiﬁéjbarrel.
5. The light source deviééaaccording to claim 1
further comprising e
a light transmitting member-prov1ded in the light
5 transmlttlng barrel for transmlttlng the light of the
llght source to a lower end portlon of the light
transmitting barrel.
6. The light source devi@g-according to claim 4
wherein |
10 the auxiliary light sourcéfis a surface light
source. :
7. The light source devi¢é~according to claim S
:whergin° i
the light transmitting memﬁéﬁ-is a cylindrical
15 acrylic resin plate. B
8. The light source deviééfaccording to claim 5
wherein o
the light transmitting memﬁé? is a plurality of

optical fibers.

20 9. -The light source devide

wherein

the surface light source ié“ah electroluminescence.

10. A llght source dev1ce'for an image processor
having a telev1s;on camera, compr151ng.
25 a cylindrical light transmlttlng barrel extendlng

from the television camera to a p031t10n adjacent an

object to be detected;

a surface light source proi;déd in the light

cet Has Been R
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the | i ght source device of the present invention, the
Hm mm barrel fromwhich light is emtted is sufficiently
ase e object, thereby widely diffusing the light fromthe

entlre cali'ber of the light transmitting barrel. Hence nost of the
reflected |light enters the ITV carrera despite the | arge inclination of the
surface of thergﬁgﬁgitfﬁ the e of the pinholes. Mboreover, the

guantity of |ight falllng on t o ject is |ncreased t her eby enabling to
use a |light sources edn
g € éiﬂéEJﬁEmber disposed above_the surface light

5 11. The light source device

wherein

the surface light source is an‘electroluminescence.

10

This Sheet Has B
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relatlvely smal|l quantity of light. In addition, when a surface |ight
source or an additional light source is added, the conponents of |ight
which are substantially parallel to the surface of the object can be

i ncreased. Hence the quantity of light reflected on the object is

i ncreased, thereby preventing the picture imge: from beconing dark even if
t he |ncI|nat|on of tE§G§5rgeﬁ ?ts ) gfn there I s _a pinhole, thus
enabl ing the image p - REEESSOR

;fﬁbgtract of the_Dischsure

A light s?grqe device for éﬁ amage processor has a
light source”gémprising'a pluralif, of LEDs which are

5 disposed belona.television camef - A shelter plate is

disposed above“the light source s S to prevent light

emitted from the_l;ght source fr{',ﬁirectly entering the

television camera. A cyllndrlcal Light transmitting

barrel is provlded,.extending from:the television camera

10 to a position;sgﬁficiently close 'to: an object to be

detected.

15
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These and other objects and features of the present invention will becone

more apparent fromthe follow ng. 7 detail ed description with reference
t-o the acconpanyi ng draw ngs. BRI EF DESCRI PT! C]\I CF DRAWNGS Fig. 1is a
sectional view of a conventional |ight -

-~
AN

FIG. 1

PRIOR ART

LT
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source device for an image processor; Fig. 2 is a fragnentary sectiona
view 0f a light source device for the i mage processor according to the
pr-esent invention; Fig. 3 is a sectional view showing |ight sources
provided in the Iight source device of Fig. 2; Fig. 4 is an illustration
describing relations between emtted |ight beans and the reflections
thereof; and Figs. 5 to 8 are sectional views. of various

“‘iili'fiﬁ i iiu




enbodi ments of the |ight_source device according to the present invention.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Fig. 2 shows a |ight
source devi c%imﬁam_mnkﬁaﬁde present invention. The sane references as

those in Fig. | .- {llhe sane parts in Fig. 2. The robot 1 is adapted
to nmove the Ijﬂmﬁ MRl t he i mage processor in the X and Y directions
of the print ci't’ " boar . A screwthread 4a is forned on an inside

wall of a lower portion of the lens barrel 4, '

11b
A\
Bi \
2 12
11c
////////////////////// 3

S N .-




and-a.light source device 5 of the present invention is attached to the
| ens barrel 4nby neans--of--t he-serew thread 4a. The light source device 5
conpri ses a I| ht transnlttlng barrel 6 screwed in the screw thread 4a of

the I-ens barre TIl?IiﬁWﬁﬁWﬁ LEDs 7 as a light source annually
t1:ng _

arranged in the

r
%_/‘ 1:)
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[ !
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barrel, 6 at a portion adjacent the upper edge of the light transmtting
barrel 6. A shelter plate 8 having a |light transmtting opening 8a is
secyr-ed-t-e—t-he-i-nsi-de-wall of the light transmitting barrel 6 at a portion
above the LEDs 7. A dlfoSI ng plate 9 having a light transmtting opening
9a is: cI%‘?aLEDs? An inner wall 6a of the light transmtting
barrel u I n (rough surface) refl ector surface for causing
dlffuse he radi ally di sposed- LEDs-7 are connected with one

—
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another as shown in Fig. 3 and are controlled by a controller (not shown)
so as to be lighted. The shelter plate 8 prevents the light of the LEDs
fromdirectly entering the ITV canmera 2, thereby preventing causing noises
in the i mage processor. As |long as the upper portions of LEDs are covered,
the shelter plate '8'"@?‘6@'“forrred I nto various shapes other than the planar

shape shomgha,tm;ege;d For exanple, the shelter plate 8 may be a
reflector g an upper side of each LED except for a | ower
portion th Il

(e
i)
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\

(6 4)

N
9a 7
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The, Iight transmtting openings 8a and 9a are forned in the center portions
of the shelter plate 8 and the diffusing plate 9, respectively, so that
I4ght 9 reflected on the standard mark 10 fornmed on the print circuit
board 3 may reach the I TV canera 2. A transparent glass or a |lens may be
prOV|ded in the |ight

ThlS Sheet Has Been' Reﬁlaced
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-transn1tt|rgﬁpm@Qangufimg 'oweg; end) of the |i Asmitting barrel 6 is
tocat edfipearpsi t [ QW ¢ pg ./eLy close to the fﬁ%ﬁ?@%‘ﬁ‘ksww SG

obj ect . quﬁ&xanpég,dthﬁ E&ﬂﬁﬁ.? tween the eSeTiptien bpagedll.. Goamged he,

st andang, gar k. 10 i § 7 am’ 9 I'n| oper at i on aini@ht gpaged ed. tbrguged e
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LIGHT SOURCE DEVICE FOR AN IMAGE PROCESSOR
: ' : Sheet Has Been Reﬂlaced
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The preseﬁt invention relates to a light source

BACKGROUND OF THE INVENTION

device for an image processor which converts a picture
image detected:by an industrial television (ITV) into a
binary numerai"fér further Qrocessiné, and more
particularly to a light source device of an image
processor adapted to detect a solder levelér formed on a
~-print circuit board.

The imag§ p:ocessor which converts a picture image

-f'f;f'};:'

signal picked up- by the ITV into a two-value data
comprising a'ﬁigh level signal and a low level signal (1
and 0) ié now -used in various technical fields. 1In an
automatic mounting system of electronic devices, the
imagé proceséor is used for detecting the mounting
positions of_the.devices and pdsitions of standard marks
on a print c1rcu1t board |
Referrlng to Flg. 1, showing an example of a
conventional 1mage processor, ah ITV camera 2 is mounted
on a robot 1 at an appropriate . vertlcal posxtlon
dependent onaa-focal 1ength of the camera. A light

source dev1ce 11 1s mounted on the ITV camera 2 around a

lens barrel 4 thereof %gThe llght sourcé ‘dé

<a

light source: such as a cold-cathode tube and/or LEDs Wthh

emits llght,; a diffusing plate for transmitting and

PLACEMENT SHEET| aiffusing the -i,lsgm'. In order that diffused light
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pear - skin

on the sta
applied on
cal i ber of
consi der abl

t he_openi ng of

The diffused light is thus directly projected
tfhe print circuit board 3. Hence the |ight

10.is diffused light projected fromthe entire
light trgnsnitting barrel 6 which is

.end of thel

y'closely situateg to the object to be detected. Since the |ower

>t=t 1 barrel 6 is closg'to the obj ect, the range

bet ween t he |nC|dent angl es becones w de as shown by a reference 1ilc

st e e

transmitted through the dlffu31ng'plate may have a

sufficient quantity of light, a light source capable of

emitting a relatively large quanf of light is

selected.
The diffused light from the ht source device 11

is projected onto a standard mark.1l0 formed on a print

circuit board 3. However, only -the light within a range

indicated by dot-dash lines 11a.ﬁé¥Ween the light source

device 11 and the standard mark yd_in Fig. 1 is applied

to the standard mark 10. The di:rétion of light beam to

be projected on the mark 10 is th direction included in
the range between the lines lla

Since the standard mark 10 is made of a conductive
material such as a piece of copp_? foil, the surface

thereof is flat. Therefore, in ‘the case where the

position of the mark 10 is detected, a comparatively

sufficient quantity of light is reflected on the flat

surface, although the light in:fhe only small range

defined by the lines 1lla is pr03 _ed on the mark.
Consequently, an. approprlate plcture image can be
obtained by the ITV camera. Hence no serious trouble

occurs.

The image processor is al§67u5gd for detecting the
position of a conductive membei coafed-with solder, that
is, a solder leveler. The thlckneés of the splder
coated on the conductive membeﬁ ﬁ_often 1rregular and
hence the surface of the soldeg;iéYeler is uneven.

Namely, as shown in Fig. 4, thé?sﬁrface of a solder




in Fig. 4.
tange of i
shows, even
is |large,

| TV camera

e onds to a hatched area which is shown as the

qhe point Bin Fig. 4. As the illustration
Bjoff the solder |evel'er' 12 where the inclination
ht} Bo falls in3a 10 range directed toward the

- by the ITV camera 2. As a result

becomes larger than that of th

Wi AT, D ,—-j

leveler 12 formed on the standaré;mark 10 is uneven in

most cases. Moreover, due to théP§Urface tension of the

molten solder, the surface of the . leveler is smooth.

Therefore, diffused reflection on-‘the surface occurs

very little. Consequently, the?@iféctions of the

reflected light is determined bfifhe incident angle of

each light beam. Hence, depending on the inclination of

the surface of the solder leveler, or the existence of

pinholes, the light reflected oﬁ5the surface, for

example, at a point B shown in ﬁfg. 4 is hardly detected

;fthe detected image
data for the solder leveler 12 recbgnlzed by the image

processor fails to show the portlon correspondlng to the

point B..

More particularly, as descf&bed above, the light
applied to the solder leveler 14 rom thg conventional
light source device 11 is in the'range between the lines
lla in Fig. 1. Showing light

point A in Fig. 4, the light w1th1n a hatched area

defined by lines 1llb is pro:ected:on the point A. An

incident light Ai reflected onwthﬁprLnt A becomes a

reflected light Ao which is directed toward the ITV

camera 2. If the inclination"'; he solder surface

int A, the light Ai

does not reflect to the ITV ca In order to reflect

to the ITV camera on such a la“ge inclination surface, .

the light Ai must be applied at a‘larger incident angle.

In other words, a more lncllned': rection than the



incident light Bi. As a result, the solder leveler 12 is depicted a
tonpl ete image by a binary numeral, so that the position ofpthe staﬁd:rd
mark 10 is accurately detected. Even in the Iight device 5 as the first
enbOQ|nent of the present invention, there may renain a small undetected
portion-along the periphery of the sol dér | eveler 12 of Fig. 4. Nanely, the

light reflected on the periphery is not directed to the ITV camera 2. Such
a portion is very small and only formed evenly along the

jllustrated angle of the light Aifoan be picked up by
the camera. However, since the- llght having a maximum
incident angle is the incident llght Ai in the
conventional light source dev1ce 11, none of the beams
reflected on such a steep surface are fed to the ITV
camera 2, so that the image processor forms an
incomplete image data having gaps,

As described above, if theoéﬁclination of the
surface of the solder leveler i;ﬂlarge or pinholes are
formed on the surface, the quadiity of light fed to the
ITV camera decreases. Hence theﬁimages are darkened,
thereby further causing the gaps to be formed when
converted into a two-value data._

- When the image processor ;eoognizes such an
incomplete image, the detectedﬁoéhtour or the center of
the image inevitably differs'froh the actual contour or
the correct center of the object thereby causing error

.in the measurements. In order” to solve such a problem,

there has been proposed an imagegprocessor provided with
a system where the gaps in th“iiﬁage are compensated

through an exclusive operatio so as to obtain a full

image. However, not only is such an image processor

expensive, but in many cases, it is difficult to detect

the gap included in the image =Hence-the conventional

jcient to eliminate the

image processor .system is insu

defect.

SUMMARY OF THE INVENTION




SSLLPQF{ ?f—tuc eu[aer eveler, so that the undetecred Dortlon can

ge negleit hg“g&?ﬁﬁ p05|t|on detectlngmerror S undeS|rabIe
o n Gt , pper surface of the“sol d§h15$lee¢élaeBeenRe

with abrgsily _ .d paper to forma coarse su cau5|ng

a diffusdd reflection of thhe light. Thus, areas’of t

refl ecti dR—t-hemefrotTTS Not directed to the | TV: canmer are shed

In a conventional system polishing of the sur ’

_ace

An object of the present 1nventlon is to provide a
light source device where llght projected on an object
such as a solder leveler are reflected to an ITV camera

without regard to inclinations -:he surface of the

object or existence of pinholes,: thereby enabling to

accurately detect the object.
Another object is to provi@' light source device
wherein the components of the 9@_{ted light
substantially parallel to the séiface of the object may
be increased, thereby to prevent the picture image from

darkening.

According to the present iﬁvention, there is

provided a light source'device'fcr;an imagé processor

having a telev151on camera compr 51ng a light source

disposed below the television camera, a shelter member

disposed above the light source{ia as to prevent light

emitted from the light source from directly entering the

television camera, a cyllndrlca ight transmitting

barrel extendlng from the telev1e10n camera to a
position adjacent an object to be detected and a
diffusing plate having an openlng at a central portion
thereof and secured to-an 1n51de wall of the light

transmitting barrel at a portlon below the light source

for diffusing the light emltted :rom the light source.

The inside wall of the llght transmlttlng barrel
has a pear-skln surface for cau51ng dlffused reflection
of the light emltted from the light source.

An auxlliary light source such as an




has al ready been carried out to forma snootheris
¥ he portion which does not reflect |ight alned
However, in the present invention, there is
surface so that only a rough grlndlng is suffi,

the light source, is |lead through the lifght tr
| ower

decr easi ng

0] t TV cangra 2.
“heed 1éiﬂﬁnﬁﬁér snpot h t he
ept. _The light tted from
Asmtting barrel 6f the

electroluminescence may be provided at a lower portion

in the light tranamitting barrel

A light t;dn?mitting member-such as an optical

fiber may be¢provided in the light transmitting barrel

for transmitting the light of.tn :1light source to a

lower end portion of the lighttﬁfansmitting barrel.

In accordance with the ligh ' source device of the
present invention; the light t smitting barrel from

which light is emitted is sufficiently extended to face

the object, thereby widely diffusing the light from the

"entire caliber of the light tr: mitting barrel. Hence

most of the reflected light enters the ITV camera

despite the large'inclination { :the surface of the

object or the existence of the nholes. Moreover, the
quantity of lignt falling on thé ‘object is increased,

thereby enabling to use a ligh-veoﬁrce emitting a

relatively emall'quantity of light.
In additiOn‘ when a surface -XYight source or an

addltlonal 1lght .source is added@fthe components of

light which are. substantlally parallel to the surface of
the object can-be increased. Hence the guantity of

light reflected on the object 1s 1ncreased thereby

preventing the picture image from becomlng dark even if

the inclination of the surface;i _large, or when there

is a pinhole, thus enabling th_ Eage processor to

recognize a complete image.

These and o{her objects and features of the present

invention w1ll:b come more apparent from the following
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opening of which is positioned adjacent the ob

REPLACHIE

uantity of

Tight diffused outside decreases. Therefore, a

TS

h

uIIL .
relatively small quantity of |ight suffices. s, i nstead of
expensi ve col d- cat hode tube, which emits a |arpel quhPCTy1986 i
i nexpensive LEDs can be used. In order o incriease_the incide

t langl e of

the light falling on the object, it is preferagble to increase

of the | ower opening of the light transmtting- gyl
possible. On the,

drawings.

BRIEF DESCRIPTION OF DRAWINGS

t Qe cali ber
hfas

t her, < s . L
detalgeg description with reference to the accompanying

Fig. 1 is a sectional view;df a conventional light

source device for an image processor;

Fig. 2 is a fragmentary seggional view of a

light

source device for the image proce#sor according to the

present invention;

Fig. 3 is a sectional view showing light sources

provided in the light source devige of Fig. 2;

Fig. 4 is an illustration dgécribing relations

between emitted light beams and?the reflections thereof;

and
Figs. 5 to 8 are sectional:fiews of various
embodiments of the light source device according

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 2 shows a light sourc

present invention. The same references as those

1 designate theé same parts in

The robot 1 is adapted to

the image proceSsor in the X a i¥_directions of

print circuit board 3. A scre

an inside wall of a lower port

and a light sou@cg device 5 of

attached to the lens barrel 4

to the

.,éevice according to the

in Fig.

‘move the ITV camera 2 of

the

hread 4a is formed on
n of the lens barrel 4,
“the present invention is

7"means of the screw



hand, in order to decrease the quantity of |ight dlffu5|ng out side, the

opening is nade as small as possible. It is he ) eterm ne
the caliber of the barrel 6 in consideration t§f
problenms. In the light source device 5_of the-
guantity of conponents of |ight substaﬁtiallyi
the object is smaller than the conponents of
per pendi cular to the surface. In other word

thread 4a.

st errbodl ment
af al1 8IggTUIgbRe
ght substanti al
WITET™The '

he
face of

Ty, DA

The light source device 5 comprises a light

transmitting barrel 6 screwed in e{screw thread 4a of

the lens barrel 4, a plurality of LEDs 7 as a light

source annually arranged in the ht transmitting

barrel 6 at a portion adjacent the: upper edge of the

light transmitting barrel 6. A sh lter plate 8 having a

light transmitting opening 8a is secured to the inside

wall of the light transmitting b 1l 6 at a portion

above the LEDs 7. A diffusing pL_'e 9 having a light
transmitting opening %a is provid: under the LEDs 7.
An inner wall 6a of the light trfj:mitting barrel 6 has
a pear-skin (rough surface) refléf{pr surface for

causing diffused reflection.

The radially disposed LEDs ire connected with one

another as shown in Fig. 3 and arewcontrolled by a

controller (not shown) so as to_h,‘:ighted. The shelter

plate 8 prevents the light of the Ds from directly
entering the ITV camera 2, thereby preventlng causing
noises in the 1mage processor. As leng as the upper

portions of LEDs are covered, the shelter plate 8 may be

formed into various shapes other:than the planar shape

-shown in the figure. For exampti ':he shelter plate 8
may be a reflector plate enclosfhg an upper side of each

LED except for a lower portlon - _gof.

The light transmlttlng openlngs 8a and 9a are
formed in the center portions of the shelter plate 8 and

the diffusing plate 9, respectlvely, so that light




inclination of the surface of the solder |evel§
formed in the solder leveler, the picture inag
may be formed in the two-value data for the de
fifth enbodi mrents shown in Figs. 5 to 8, respe

I ncrease the conponents which are subsﬁantiall"
t he obj ect.

fhhol es are
t hat gaps
second to
ded to

surface of.

In each of the figures, the sane eferences as

R 50 Py i, 7, AN,

reflected on the standard mark loaformed on the print
circuit board 3 may reach the ITV;camera 2. A

¥ t
transparent glass or a lens may be provided in the light

transmitting openings.

The lower end of the light ttapsmitting barrel 6 is
located at a position which is vé%&_close to the
standard mark as an object. Forzaxample, the distance
between the end of the barrel 6 and'the standard mark 10
is 2 mm to 5 mm. |

In operafion, the light emiﬁfed from the LEDs 7 is
diffused by the diffusing plate 9._ The diffused light
is further reflecfed at random oﬁ?the inner surface of
the light transmitting barrel 6 ﬁﬁiCh is formed into the
pear-skin reflector surface. Thé-diffused light is thus
directly progected on the standard mark 10 on the print
circuit board 3. Hence the 1lght applled on the
standard mark 10 is diffused 11ght~progected from the
entire caliber of the opening of-: the llght transmitting

barrel 6 which is’ con51derably cbosely situated to the

object to be deteched.

Since the quér end of the th transmitting

barrel 6 is close ﬁo the object, ﬁe range between the

-incident angles beﬁpmes wide as shown by a reference llc

in Fig. 4. The raﬁge corresponds: to a hatched area

which is shown as ﬁhe range of 1li ﬁt applied to the

point B in Fig. 4}i'As the illus; ation shows, even at

the point B of thaiSolder 1evele% 12 where the

inclination is large, a reflecteaaiight Bo falls in a




12 those in Fig. 2 designate the sane parts %h@ﬁb@@Lw d pt i ons
thereof are omtted. Referring Fig. 5 the lig il EEEET 5 of the

second enbodi nent of the present invention i$" gﬁg )@ h cyI i ndri cal
surface light source 13 in addition to e |lig tqg% e 8% LEOs 7. The
surface |light source 13 conprises an el ectrofukd Ixeld to the
inner wall 6a of the light transmtting barrgl 6 at a | ower

s Waind AL, etraomyy

range directed toward the ITV camera 2 including the

incident light Bi. As a result, the solder leveler 12
is depicted as a complete image ﬁy a binary numeral, so
that the position of the standard mark 10 is accurately
detected.

Even in the light device 5 as the first embodiment
of the present invention, there may remain a small
undetected portion aléng the periphery of the solder
leveler 12 of Fig. 4. Namely, the light reflected on
the periphery is not directed to  the ITV camera 2. Such
a portion is very small and only formed evenly along the
periphery of the solder leveler, so that the undetected
portion can generally be neglectéd as a position
detecting error, 1If it is undesirable to neglect the
error, the upper surface of the solder leveler is ground
with abrasive such as sand paperito form a coarse
surface, thereﬁy causing a diffused reflection of the
light. Thus, areas of the surfdge, the reflection
therefrom is not directed to théflTV éamera 2, are
diminished. |

In a conventional system, éélishing of the surface
has alrgady Béen.carried out toiform a smoother surface,
hence decreasing the portion whi;h does not reflect
light aimed toward the ITV cameE;ﬁZ. However, in the
present invention, thefe is no ;;ed to further smooth
the surface so that only a rougﬁ?grinding is sufficient.

The light emitted from the light source, is lead

through the light-transmittingibﬁrrel 6, the lower




Ilght source 13 is applied with electric curr
enmitting a predetermned quantity of light. T e'surface
emts light fromthe entire surface thereof. ;
substantially parallel to the surface of the gtandard nark 10. |Thus the

hori zontal conponents of |ight are increased so that suffisei quantlty of
light is opening of which is positioned adjacent the object,

that the quantity of light diffused outside decreases.
Therefore, a llght source emlttlng a relatively small
guantity of llght suffices. Thus, instead of the
expensive cold—cethode tube, which emits a large
quantity of i@gnt, inexpensive LEDs can be used.

In orde;:te'increase the iﬁéident angle of the
light falling on the object, it ie preferable to
increase the_celiber of the lowe#dopening of the light
transmitting:ba;;el 6 as much asdpossible. On the other
hand, in order fo decrease the quantity of light
diffusing outside, the opening is made as emall as
possible. It.is hence necessar&fto determine the
caliber of the barrel 6 in consideration to these
inconsistentnprﬁblems.

In the lignt source deviceﬁS-of the first
embodiment, the:quantity of components of light
substantialiY'parallel to the surface qf the object is

smaller than. the components of light substantially

perpendiculaf”fbfthe surface. =In§other words, when the

inclination- of :e surface of the:solder leveler is

large, .or plnholes are formed in the solder leveler, the

picture lmage becomes dark, so at gaps may be formed
in the two-value data for the detected image. The

second to fxfth:embodlments shownzln Figs. 5 to 8,

respectively,.are intended to incfease the components

object. In}_v of the figures. the same references as



transn1tted to the I TV camera even if the sypEs
is largely inclined, or pinholes are forned. R“E 'ﬁCEM '
the binary nunerals for the detected inmage.
in Fig. 6, alight transmtting nmenber,]5 com
resin plate is attached to the inner surface¢ @f a Iomer porfi
light transmtting barrel 6. The inner sur1ace of the ||gﬁ
15 has .a pear- skin s%{face Sso as to %%
rts SO a

=4

those in Fig. 2 e51gnate the same pa
descriptions thereof are omitted.

Referring Fig. 5, the light-gpurce device 5 of the
second embodiment ef the present}iﬁVention is provided
with a cylindrical surface lightieﬁurce 13 in addition
to the light source of LEDs 7. The surface light source
13 comprlses an electrolumlnescence, fixed to the inner
wall 6a of tbe light transmlttlnggbarrel 6 at a lower
portion thereof. The inner walljbf-the surface light
source 13 has a pear-skln surface- to cause the diffused
reflection of llght. The surface llght source 13 is
applied with electric current an@jhas a capacity for
emitting a predetermined quantifyfef light.

The surface light source 13?ehits light from the
entire surface thereof. The emiﬁﬁed light is

substantially parallel to the s@fface of the standard

mark 10. Thus the horizontal ceﬁpenents of light are
increased so that sufficient quaﬁ?ity of light is
transmitted to the ITV camera eveﬁ if the surface of the
solder leveler 12 is largely 1nc11ned or pinholes are

formed. Hence, no gaps are formedfln the binary

numerals for the detected image

In the third embodiment shék_ in Fig. 6, a light

transmitting member 15 comprisiﬁ' cylindrical acrylic

resin plate is attached to the ner surface of a lower

portion of the light trensmittig }barrel 6. The inner

surface of the light transmittiﬁ ‘member 15 has a pear-

skin surface so Ss to cause difﬁnéed reflection. The

r leveler 12
: Je re formed in
' £ thlrd enpofi nent shown
br i b1l i hdfical acrylic
n of the
ransm tting
_é&ftlon

The



flares out downwardly. The light emtted from b LEDs passe

light transmitting nmenber 15 and is radiated f° nthQTgT%’ée
portion 15a toward the standard mark 10 Refer ng to Fig. 7,

13 light transmtting nmenber 15 has a light en1$i¥k&g&ﬁ'viw
h
o
i

fourth enbodi ment

light transmifting member 15 has.e?light emitting
portion 15a which flares out downwardly .The light
emitted from the LEDs 7 passes through the light
transmitting member 15 and is rad;ated from the light
emitting portionnISa toward the standard mark 10.
Referring to Fig. 7, showinoﬁfhe fourth embodiment
of the present invention, a plurallty of optical fibers
16 are annually dlsposed between the LEDs 7 and a lower
end of the llght-transmlttlng bar:el 6. The upper end
of each opticai?fiber 16 is dispoeed adjacent the LEDs
7. An intermediate portion of fhe optical fiber is
extended outside the barrel 6. fThe lower end re-enters
the barrel 6 sowes to face the loyer end to the inner
~space of the harrel thereby emitfing a light in the
horizontal dlrectlon. The innef'nall 6a of the light
transmlttlng barrel 6 has a pear-skln surface. Thus,
the third and fourth embodlments prov1de the same effect
as that of the second embodlment shown in Fig. 5.

Referrlngatthlg. 8, the fmfth embodiment of the

present 1nventlon7has a cylindrlcal surface light source

member 17 comg;_

__gng an electroluhlnescence which covers
the entire inner surface of th hfight transmitting

barrel 6. _The_surface light sohﬁoe member 17 has an
annular plate-i?a having a cenﬁ?él opening 17c at the

upper inner-portion thereof. A';ylindrical body 17b of

the light source member 17 is ;ed to the barrel 6 and

the annuler;p;a ;}l7a is fixed to .a mounting plate 9b

attached to the inner wall of ﬁhe_llght transmitting




of fhe present invention, a plurality of opthf IACE&EQH1§HEEI annual |y

di sposed between the LEDs 7 and a | ower end

barrel 6. The upper end of each optical fibe
LEDs 7. An internmediate portion of the opti
the barrel 6. The |lower end re-enters tike ba

.. end to the inner space of the barrel, thereb

hori zontal direction. The inner wall

the light trapsmtting

6 18 QUEMSsged| aflj acent the
tal fiber is extpnfed outside
rel 6 so as t e the | ower

y~oritting a Lightfin the

6a of the |ight transnlttlng barrel 6

has a pear-skparselfece. LEDd e not provided in this embodiment.

Since an electroluminescence having a large

capacity is used as the light source 17, the same effect

as those of the previous embodimépts is obtained

although the LEDs are omitted in the present embodiment.

Although the present inventibh has been described

in conjuncture to the image procggsor converting the

picture image into two-value data, the invention may

arranged to produce an image data represented by

multiple values.

From the foregoing, it will be understood that the

present invention provides a light source device for an

image processor wherein the light'projected to the

object to be detected is diffused from lower opening of

the light transmitting barrel which is sufficiently

close to the object. Accordingxy!fthe light reflected

on the object is substantially completely transmitted to

the ITV camera despite the largqf;nclinations and

pinholes formed on the surface qf@the object.

The light emitted from the

ight source is lead

through the light transmitting.béfrel without diffusing

outside of the barrel, so that

is possible to use an

inexpensive light source capable of emitting a small

gquantity of light. Moreover,

e components of light

which are substantially paralléi”fo the surface of the

object are increased, so that Qéps in the detected image

data are diminished.

While the invention has be;Fz

_;described in




the third and fourth enbodinments provide the same effect as that of the
second enbodi nent shown in Fig. 5. Referring to Fig. 8, the fifth

enmbodi ment of the present invention has a cylindrical surface |ight source
menber 17 conprising an el ectrol uni nescence whiich covers the entire inner
surface of the light transmitting barrel 6. 1 surface |ight source
menber 17 has an annul ar plate 17a havi ngt2 ceftral opening 17c at the

upper inner portion thereof. A cylindrical body.17b of the light source
menber 17 is fixed to the barrel 6 and

conjunction with preferred spéﬁific embodiment thereof,

;t will be understood that thlé descrlptlon is intended

to illustrate and not limit the hcope of the invention,

which is defined by the folloﬁin claims,
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the annu|a|

4xed to a nmounting to the inner

this enbo trol um nescence’ h'_ acity is
used as’ t e sane gff ect ; Vi ous

What is claime

1. A light source device for an image processor

having a television camera, comprising:

“the television
camera;

a shelter:m 5ve the light source so

_;wghf emitted froﬁftbe light source from

-ing ‘the television camera;

a cylindri alllight transm;;#ing barrel extending

from the tele?i ioh_camera to a.bééition adjacent an

object to be dé ected; and

a diffusin plate having an openlng at a central

portion thereo: nd secured to a'?in51de wall of the

light transmitting barrel at a é§ftion below the light

source for diffusing the light

ftfed from the light
source.
ght source device according to claim 1
wherein -

an 1n51de3wall of the 11ght:fransm1tt1ng barrel has

- a pear-skin surfa e,for causxng dlffused reflection of

the light emlpted from the light source.

3. The? t source dev

wherein
a lower end of the light IAHsmitting barrel is

disposed at a. p051t10n of 2 mm 0_50nm1from the object.

4. The 11ght source dev1ce;accord1ng to claim 1

further comprlsingi

llght source provided at a lower

f This Sheet Has Been Replaced

WMDY llll




al t hougtr the LtUS are omtted in the present enbodime

present en, descrlbed i n conjuncture t¢RChHBY
convertmﬂl m1 r e“i‘nt o two-val ue data, theli fivé
arran pno cesam |na data represented by nult

fore90|ng, it will be under tood that the present invi
| i ght source device for an |nage processor wherein th

t he object to be detected |s diffused from | ower open_
portion in the light transmlttlng,bqrrel

further comprl_ n

a light tran mlttlng member prov1ded in the light

transmitting barr l for transmlttf'g the light of the

light source t ;IOWer end portignsof the light
transmitting b rr l, |

6. The llg t source dev1ce ‘according to claim 4

wherein

the auxil’ﬂjy;light source is a surface light

source.

8. The -1ight source devicéwéccording to claim 5

wherein
the-light: rénsmitting membéiﬁis a plurality of

optical fiber

9. The *ghﬁﬂSource devic ccording to claim 6
wherein

the surf

10.
having a telev151on ‘camera, com  ing=

a cyllndrlcal llght transm tting barrel extending

from the telev .camera to a p1_1t10n adjacent an

object to be:

a surfaéé:iiéﬁt;source provided in the light
This Sheet Has Been Rep laced B '




the light transmtting barrel which is sufficiently close to the object.
Accordrng+y—-{he—++ghL_Leflected on the object is substantially conpletely
transm he ITV canera despite the large inclinations and pinhol es
formed ”ﬂﬁi’iﬂi 'the object. The light enmitted fromthe |ight
source i he light transmtting. barrel w thout diffusing
out si de of the barrel “so that it is pdssi bl e-

source capabl e of en1tt|ng a smal |l quantity of
conmponents of [|ight A

transmitting barrel; and

to use an inexpensive |ight
l.ight. Moreover, the

a shelter member disposed abd;?;the surface light

source so as to prevent light emigt;d_from the light

source from directly entering the '1evision camera.

11. The light source device ‘according to claim 10
wherein

- the surface light source is electroluminescence.

This Sheet Has Been Reﬂlaced
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whi ch are substantially parallel to the surface of the object are
increased, so that gaps in the detected i mage data are di mni shed. Wile
the invention has been described in 15 conjunction with preferred _
speci fic enbodi nent thereof, it wll be understood that this descriptionis
I nt ended 19 o

LIGHT SOURCE _DEVICE FOR A : MAGE PROCESSOR

Abstract of the Dlsclosure

A light source device for a age processor has a

light source compr151ng a plurallty of LEDs which are

dlsposed below a telev151on camera.“*A shelter plate is

disposed above the llght source so'as to prevent light

emltted from the light source fru hlreptly entering the

television camera. A cyllndrlca'; ght transmitting

barrel is provided, extending from“the television camera

to a position sufficiently close to.an object to be

detected.

Fig. 2
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toillustrate and not limt the scope of the invention, which is defined by
the follow ng clains. CLAIM5S 1- 9 A light source device for an image
processor having a television canmera (2), conprising: a light source (5)

di sposed at an i mage pi ckup -side of the television canera (2);

1
[~
. 1 B
| 1
1 !
..... Lo
[ !
7 | ;

FIG. 1
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16 OCT 1996

% i 2 ET S e



a shelter nenber (8) disposed between the |ight source and said television
‘canera so as to prevent light emtted fromthe |ight source (5) from
directly entering the television canera (2); and a diffusing plate (9) for
diffusing the light enitted: by the light source (5); wherein said diffusing
plate (9) has an opening at.a.central portion thereof; characterized in
that a cylindrical light:t 1sm tting Harr el (6) extending

2 R

REPLACEMENT SHEET
18 OCT 1996

Ak ikl L LD




fromthe television canera (2) to a position adjacent to an object (3) to
be detected is provided, the cylindrical light transnitting barrel being
for guiding the light emtted by the |light source to said position adjacent
to an object to be reflected and for projecting said |ight thereon; and in
that said diffusing plate is secured to an inside wall of the |ight
transmtting barrel between the |ight §ource.ang t he obj ect.

 REPLACEMENT SHEET,
18 GCT 1996
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2. The Iight source according to claim1l wherein an inside wall of the
light transmtting barrel has a pear-skin surface (60) for causing diffused
reflection of the light emtted fromthe |ight ssource. 3. The |i ght
source device according to claim1 wherein a | ower end of the |ight
transmtting barrel is disposed at a pgsition'qf 2 Mmto 10 mmfromthe

obj ect. 4. The |ight source“device according-to claim1l further

o]
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conprising an auxiliary light source provided at a |ower portion in the

1i ght transmtting barrel. 5. The Iight source device according to claim
1 further conpriising a l'ight transmitting menber provided in the light
transmtting barrel for transnlttlng the light of the light source to a

| ower end portiaon of the light transmitting barrel 6. The |ight source
devi ce accordlng to cIa|n14 mhereln :

~—
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the auxiliary light source is a surface |light source conprising an

‘el ectrol unmi nescent |ight source. 7. The light source device according to
claim5 wherein the light transmtting nenber is a cylindrical acrylic
resin plate. 8. The |ight source device according to claim5 wherein
18
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the light transmtting nmenber is a plurality of optical fibers (16). 9. A
| i ght source device for an imge processor having a tel evision canera (2),
conprising a light source; and a shelter nenber (8) disposed between the

|l ight source and said television canera so as to prevent -light emtted from
said light source.fromdirectly enterigg the tel evision canera;
characterized in:that said |ight source is a surface |ight source (17)

N od
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: : Aotes3o WX
i conpr|5|ng an el ectrol unmi nescent |ight source; and a cylindrical Ilght
‘transm €ting b extending fromthe television canera (2) to a .

position adjac REPLQCE ;ﬁﬁ-) to be detected is provided, wherein said
surface light $o 38 on an inner surface of said |ight

transmtting bar _ EEW&J&E%WENE‘SHEETS SG
;'E( Description : paged "I to paged =

..........

W Claim(s)  : paged ... to paged .¥7..
1 1. Drawing(s) : paged ..... to paged .....
S ;l'J Abstract  : paged...... to paged .....

‘TITLE OF THE INVENTION DATL‘ OF RECEIPT ... #4T!

LIGHT SOURCE DEVICE FOR AN IﬁAQE PROCESSOR

Background Of The Invention

The present invention relates to a light source

devices for an image processor accord j'to the preambles
of claims 1 and 9 which convert a plcture image detected by
an 1ndustr1al television (ITV) into a blnary numeral for
further processing, and more partlculgrly to such light

source devices of an image processor E&apted to detect a

solder leveler formed on a print circuit board.

The image processor which converts a picture image
51gna1 picked up by the ITV into a two—value data

compr1s1ng a high level signal and a low level signal (1 to

0) is now used in various technical fields. In an

automatic mounting system of electron;c devices, the image
processor is used for detecting the m ting positions of
the devices and positions of standard .

circuit board,

- A light source device according the preambles of
claims 1 and 10 is known from US 4 677 73. This document

describes a solderlng inspection system whereln light is

1rrad1ated on a soldered part sequenti ly at different



la

incident angles by said light sourcejdévice to thereby
collect information indicative of a thfee dimensional
configuration of the soldered part and. to discriminate
whether or not the configuration is écéeptable. In order
to position several light sources at;tﬁe different incident
angles, a dome shaped holding means foé holding the ends of
a plurality of opticél fibers selecti?ély energizable is

provided.

Referring to Fig. 1, showing an example of a
conventional image processor, an ITV camera 2 is mounted on
a robot 1 at an appropriate vertical p051t10n dependent on
a focal length of the camera. A llght source device 11 is
mounted on the ITV camera 2 around a;“ens barrel 4 thereof.

The light source device 11 has a llghthOurce such as a

cold-cathode tube and/or LEDs which emlts light, and a
diffusing plate for transmitting and d1ffus1ng the light.

In order that diffused light

-[REPLACEMENT SHEET
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An object of the present invention is to provide a
light source device where light projeéfed on an object such
as a solder leveler is reflected to a@IITV camera without
regard to inclinations of the surface?of the object or
existence of pinholes, thereby enabling to accurately

detect the object.

Another object is to provide a light source device
wherein the components of the emitted;iight substantially
parallel to the surface of the object-may be increased,

thereby to prevent the picture image from darkening.

According to the preseht-ihventiqn, this objects are
solved in a first and second solution:gccording to claims 1

and 9, respectively.

The inside wall of the light transmitting barrel may
have a pear-skin surface for causing diffused reflection of

the light emitted from the light sourc?.

An auxiliary light source such as;an

REPLACEMENT SHEET
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CLAIMS1-9

A light source-device for an image
television camera (2), comprising

a light source;(S) disposed at aﬂilﬁege pickup side of
the television}Camera (2); |

a shelter member (8) disposed between the light source
and said telev151on camera so ashto -prevent light

emitted from the light source (SQ:from directly entering
the telev151on,camera (2); and :

a diffusing plate (9) for dlffu51ng the light emitted by
the light source (5),

wherein said digﬁusihg plate (9)
central portion.thereof;

‘Has an opening at a

characterized iﬁ that

a cylindrical light transmitting;héﬁrel (6) extending
from the televi’ien camera (2) t§ afposition adjacent to
an object (3) to:be detected is brovided, the
cylindrical 11gh;5transm1tt1ng barrel being for guiding
the light emlt” d by the light source to said position
adjacent to ann”bject to be reflected and for projecting
said light thereon, and T

in that said dlffu51ng plate is secured to an inside

wall of the llght transmitting barrel between the light
source and the object. '
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2.

D, e, e

The light source according to cléim 1 wherein

an inside wall of the light transmitting barrel has a
pear-skin surface (60) for causing diffused reflection
of the light emitted from the light source.

The light source device according to claim 1 wherein

a lower end of the light transmitting barrel is disposed
at a position of 2 mm to 10 mm from the object.

The light source device according to claim 1 further
comprising

an auxiliary light source provided at a lower portion in
the light transmitting barrel.

The light source device according to claim 1 further
comprising

a light transmitting member provided in the light
transmitting barrel for transmitting the light of the
light source to a lower end portion of the light
transmitting barrel.

The light source device according to claim 4 wherein

the auxiliary light source is a surface light source
comprising an electroluminescéntglight source.

The light source device according to claim 5 wherein

the light transmitting member is a cylindrical acrylic
resin plate.

The light source device according to claim 5 wherein
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the light transmlttlng member 1s a plurality of optical
fibers (16).

A light source device for an 1mage processor having a
television camera (2), comprisi g:a light source; and a
shelter member (8) disposed beg een the light source and
said television camera so as to

from said light source from dlrnctly entering the
television camera;

characterized in that

said light source is a surface llght source (17)
comprising an electrolumlnescent 11ght source; and

a cylindrical light transmlttln"abarrel (6) extending
from the television camera (2) to a position adjacent to
an object (3) to be detected ls.prov1ded wherein said
surface light source is prov1ded on an inner surface of
said light transmitting barrel
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