2 7 JUN 2005 DESCRI PTI ON POLYHEDRON | NSPECTI ON FEEDER AND POLYHEDRON

| NSPECTI ON  APPARATUS Technical field The present invention relates to a
pol yhedron inspection feeder and a pol yhedron inspection apparat us, 38%
in particular, to a polyhedron inspection feeder and a ponhedro&7JUN 0
I nspecti on apparatus, which are suitable for inspecting a surf ace
accuracy of inspection object such as chips of electronic conponents.
Background Art Conventionally, in the case of inspecting finish surface
accuracy of electronic conponent PEQGHRIBTICM ps, each surface of these
chi ps has been inspected by a worker wusing a |loupe or the. |ike. However,
I n the above-nentioned i nspection, the worker takes these chips by his

hand one dlti L S] ' t E:f ‘8“‘2% t here
e many? L RRERIN HSErc SO Kmr bR A RoliPhe oS FBahave
been overlooked. As a result, thphppgraTipetor of mxing defectives in
products. Further, the worker is fatigued wth the inspection; for this
reason, he has a heavy workload. In addition, a problemarises such that
great unevenness is caused in inspection accuracy depending upon worker's
skill. |ReglpisialnEigbde problem for exanple, the follow ng apparatus
has been propoged in_Japangse 1 2 7 JUN 2005, Uility Mdel | ication
Lai d- Open (Kokg‘i el\che£en% invention relates to-'a poe.l.yle\ggron

inspection feedexr and a polyhedron inspection apparatus,

and in particular., to a polyvyhedron inspectiocon feeder

and a polvhedron inspection apparatus, which are

suitable for inspecting a surface accuracy of inspection

object such as chips of electronic components.

Background Arxrt

Conventionally, in the case of inspecting f£finish
surface accuracy of é]:efztronic components such as chips,
each surface of these chips has been inspected by aworker
using a loupe oxr the like. However, in the
above-mentioned inspection, the worker takes these
chips by his ha.nd'one by one, and then, visibly inspects
them; for this reasoh. there are many cases where defects
such as micro scratch and deformation have been
overlooked. As a result, this is a factor of mixing
defectivesinproducts. Further, theworker isfatigued
with the inspection; for this reason., he has a heavy
workload. 1Inaddition, aproblemarises such that great
unevenness is caused in inspection accuracy depending
upon worker'’'s skill.

In view of the above problem, for example, the

following apparatus has been proposed in Japanese



52-83184. The apparatus rotates an inspection object at a predeterm ned
angle in a process for noving the inspection object while automatically

i nspecting it. The apparatus includes first and second conveyers,zqng”‘§m5
constructed in a manner of reversing the noving inspection object place

on the first conveyer, and transferring it onto the second conveyer, and
further, inspecting a surface exposed on the upper side of the inspection
obj ect on each conveyer by a camera, and thereby, inspecting both sides of
t he i nspBttilohtpbprde lHawpiicathronbdaldpparen ué KadtpiledN@. mechani sm
for reversing the inspection object between the first and second

gonveyeré?“ ll?ﬁrsr' SoftPFE ] bBFemr?EES @ﬂuﬁP?H&EF?@nsfﬂiﬁﬁfe
ECOMeS %‘E”gln?féﬁ'eg&gnqq{ed hﬂéfgféje{{)t %er;fil@f:%@# k@ok“?r?&?&h%rﬂ?%em’

the firs sSécond conveyers ) nearly arranged:; hi s

reason, RnRAREEHEIOR NGB JERAE Swh§ 1eC Gh £ Bshd thi 8a 18y ti A &b £ 86ld O as
conveyer arrangenent space, whereby a problem arises such that the

appar at uThies apgeeraitni® ntangkesiZersh sridmaeconii Clonvayents praride
present invention has been proposed in view of the probl ens. Accordingly,
an obj ectSofCPRELFRSERCS FRyENFIIPNLT (f pEEN S TS| YREd MV LRShect i on

feeder and aeggli q_tlad(r)ggﬁigép%ot i‘P“gﬂa airﬁlge)g.s fi’%ﬂ]&ﬁ%ﬁg’ﬁﬁxﬁal ly and

effectiv%PfIfnspec a’s ace I p- i nspec i gh

accur acy @ik fatr iHhg 2tUbha it dRVEEA B TSI EYRr 2 nd SRS, INn

order to achieve the above-nenti oned object,
inspecting a surface exposed on the upper side of the
inspection object on each conveyer by a camera, and.
thexreby, inspectingboth sides of the inspectionobject.

However, the above apparatus regquires a; mechanism

for reversing the inspection object between the first
and second conveyexs; for this reason, a problem arises
such that the structure becomes complicate. Further,
in order to reverse the inspection object, the first
and second conveyers can not be linearly arranged:; for
this reason, a predetermined space is required in a
vertical direction as conveyer arrangement space,

whereby a problem arises such that the apparatus is made

into a large size.

Disclosure of the Invention

The -present invention has been proposed in view
of the problems. Accordingly, an object of the present
invention is to provide a polyhedron inspection feeder
and a polvhedron inspection apparatus, which can
automatically and effectively inspect a surface of
chip-like inspection object with high accuracy, and can

miniaturize the device structure.



the present invention provides a pol yhedron inspection feeder including a

passage form ng nenber for noving an inspection object to a predeterm ned

direction, characterized in that the passage form ng nenber is fcycﬁﬂ%imﬁo
a shape of groove, and is provided with a rotating feed section, ﬁ

I ncludes a groove having right and left inclined angle changing along the

nmovi ng direction of the inspection object so that the inspection object is
rotated by a predeterm ned angle. Wth this arrangenent, when the

i nspecti on obj €@t PEARF P oACHHE PEsRR FBPMaerdderedn apieats of

bei I din th . t.h ' ' b ' d t t at
al 0ng b SB1T T CPEILS LBy SHAHP derora de ey B Bad By Boeme FhaBRt i on

obj ect i FBaghat qﬂeghaﬂ@%i QS%gggé%é%ﬁ& ddepbd A ERS FhQQYRpL the

initial novenent iIs exposed. efore, It 1s possible to automati cally,

accur at elah andiéedonedp jotspetb defpeedstiebminhedr dickeaftd on,
deformation on the surface of the inspection object by the predeterm ned
i nspect | eharasteriked Ewarmhay out visible inspection. Further, the

i nspection-object is noved while being rotated by the rotating feed
section:  ther GRE BAFEAGE FREMHMS (REPPRZAS THEVFGAN TR ApaBsRee

form ng 0oded LOS s ﬁ?;g\{/‘iéé%l 48\ g r%ﬂﬂ if@e@%eé@{tﬁg ’

specifically, Tnh order to a e the object, e present inven
provi des whpehy hed Dhdkers pe gidddvef RadErn § el gthithGirad PRE 208 r{®1 he@ nmenber

for nmoving a polyhedral inspection object to a predetermned 3 2 7 JUN
2005 angle changing along the moving direction of the
inspection object so that the inspection object is
rotatedbyapredeterminedangle. Withthisarrangement,
whentheinépectionobjectismovedonthepassageforming
member in a state of being placed in the groove, the
inspection object is moved so as to rotate along a spiral
locus. Bydoingso, itispossible tomove the inspection
object in a state that the inspection surface hidden
in the groocve at the initial movement is exposed.
Therefore, it is possible to auntomatically, accurately
and effectively inspect defects such as scratch and
deformation on the surface of the inspection object by
the predetermined inspectionmeans without carxrying out
visible inspection. Furthexr, the inspection object is
moved while being rotated by the rotating feed section;
therefore, it is possible to linearly provided the
passage forming member, and thus, to achieve device
miniaturization.

More specifically, in order to achieve the object,
the present invention provides a polyhedron inspection

feeder including a passage forming member for moving

a polyhedral inspection object to a predetermined



direction, characterized in that the passage form ng nmenber is formed into
a shape of groove, and has an arrangenent of V-letter type, Uletter type
and V-letter type sectional groove shape, and further, is provi dedfzvyiﬂm A5
rotating feed section, which includes a groove having right and left
inclined angle changing along the noving direction of the inspection
object so that it is rotated by a predeterm ned angle. Further, in order
to achi eve the object, the present invention provides a pol yhedron

i nspect i gireeddroni nghpiragtephsesyeihothia®y nmenber for noving a

pol yhedral inspection object_to a predetermned _direction, characterized
"n that the paddiocRsrmdf SRIBAT PEBRRR I hiEPEmerh B teiaFhone  and

has an arjangement  of e p e t n t pe

secti onalor%rgove sﬁépé_#’-é an%ps][ ué%hgﬁr%/gb%%%{iﬁe%?hig%éo %t ie'#gééf{éed
section, uwmé%&éﬁqiwesaﬁdgwo%&i@wwﬁ@ §bctaish haf §riowé nadapangl e
changi ng along the noving direction of the inspection object so ?hat t he

I nspect i andbfertther, r bsapeeviiyde dowddsh ea ot d tamyd ef e By s®aet 1oaccor di ng
to the present invention, the wupstreamor downstreamside of the rotating

feed sectHbhChhaRTHIaRe & PERRYENPANING BLodt AR Lefledntlipse and
V-letter Jr%ﬁiﬁ,:%%éggﬁ.'n rgi\é%eﬁrgﬁ?xee O@@%ﬁ?@?&:{éﬁc&iw hLEheotating

feed sectl vi'ng the -arrang ! l'etter etype and
U-letter ityPBe SELLLVY e GOSN & 1A R AL iBYr 80N & By 4 RA-sQbddBRRheNgl €

of the inspection object can be tw ce by using 4
angle.

Further, inorder toachieve the object, the present
invention provides a polyhedron inspection feeder
including a passage forming member for moving a
polyvhedral inspection object to a predetermined
direction, characterized in that

the passage forming member is formed intec a shape
of groove, and has an arrangement of U-letter type,
V-letter type and U-lettex type sectional groove shape,
and further, is provided with a rotating feed section,
which includes a groove having right and left inclined
angle changing along the moving direction of the
inspection object so that the inspection object is
rotated by a predetermined angle.

Moreover, according to the present invention, the
upstreamor downstream side of the rotating feed section
having the arrangement of V-letter type, U-letter type
andV-letter type sectional groove shape, may be combined
with the rotating feed section having the arrangement
of U-letter type, V-letter type and U-letter type
sectional groove shape. By doing so, the rotational

angle of the inspection object can be twice by using



2 7 JUN 2005 the single rotating feed section. Two rotating feed sections
havi ng the arrangenent of V-letter type, Uletter type and V-letter type
sectional groove shape nay be continuously conbined with each other,
whereby the rotational angle of the inspection object can be twi @d, JUN 2005

| i kew se. In addition, two rotating feed sections having the arrangenent
of U-letter type, V-letter type and U-letter type sectional groove shape
are continuously conbined wth each other. In this case, it is possible to
obtain thessinalieesotating chsedvreesttnrotati ng feed sections

havi ng the arrangenent of V-letter type, Uletter type and V-letter type
sectional groovk %Iﬁ‘bﬁateﬁ‘bg(fo?ﬁgnﬁﬁffﬁlgp’aﬁn%?ﬁéd‘% rﬁee%Eﬁaé"cgfé’i"?nﬁthher,

the pres i,N ' des; a e [ egji r

conpri si E’gr}'t g g'g;ésggg Eﬁéﬁg%ne%%gg‘%%rg% _ngﬁg g}ol @%é‘g‘fe;’? %}’Yﬁ%ect i on
obj ect t @B AR BigEd8Uels haPd ARy beNSEARELHIMIABARS coMBNARd R4 th near
position along the passage form ng nenber, and for inspecting each surface
of the i espebt iodrhebj. ecthermridysuphley metas iarnahgechgheawfipshecam si de of -

the passage form ng nenber, and for supplying the inspection object to
t he passddESP&CHHYPnOREECLcIERRCPS i YEdGey t hdkeMHeSBassage forni ng

menber 1s forngd id}s:?t O ha%%gfrgﬁgg\égi\ﬁ %nedeti'l.ss %g\iiogaefdé}v%l%?ﬁlaathg ating

feed section, | ch T ncludes a groove ng "TigQ an i'ned angl e

changi ng 8t Paf ddife ARVG ) - T kW Ry |, W1e) L RIREC VYL abi® ol BOrtRat the
I nspection object is rotated by a predeterm ned angl'e, and further,

type sectional groove shape are continuously combined
with each other. In this case, it is possible to obtain
the same effect as the case where two rotating feed
sections having the arrangement of V-letter type.
U-letter type and V-letter type sectional groove shape
are continuously combined with each other.

Further, the present invention provides a
polyhedron inspection apparatus comprising:

a passage forming member for moving a polyhedral
inspection object to a predetermined direction;

inspection means arranged at a near position along
the passage forming member, and for inspecting each
surface of the inspection object; and

supply means arranged on an upstream side of the
passagefdrmingmember,andforsupplyingtheinspection
object to the passage forming member,

characterized in that the passage forming member
is formed into a shape of groove, and is provided with
a rotating feed section, which includes a groove having
right and left inclined angle changing along the moving

directionof the inspectionobject so that the inspection

object is rotated by a predetermined angle, and further,



5 2 7 JUN 2005 the upstreamside of the rotating feed section is provided
with an estrangenent feed section for the inspection object. Wth the
configuration, it is possible to autonmatically inspect each sunfagg gpst he
pol yhedral inspection object, and besides, even if the inspection object
I's continuously supplied fromthe supply neans in a state of closely
contacting with each other, the estrangenent feed section for the
i nspection object forns a predeterm ned interval between the inspection
obj ect s. threngotreadn sisie@ofsibeadvatdoiy Eepdpecdt yontie pmspedeadn
obj ect one by one, and to carry out the inspection by the inspection
means; aé'”atﬁeﬁﬂ tesirangepean’t ohesds tketdom peopr et dosmeetdoabl vy,
t he pol yhedron .inspection apparatus further includes retrieve nmeans, which
di st i nguic&%gcﬁ‘heq’l?ﬁ%be&t?gnc&d}ﬁ%?“&é?’é}ﬂf“nedfts ﬁor@ﬁ@?@%’f?et&
defect | VaufbhaOc8ande!i He g Ofueh AN & dekecld Voe RIAIUSLIYeBhareal ter,
retrieves it. The retri"eve 1eans 1s preferably conposed suction unit
havi ng adrsspeiconiparbbfjerct heahdspesii @8sQbpeein afcdledinsipegeiogmit for
blowing a gas to the inspection object in the groove so that a pressing
force i spiest d3 reopispseeisdy chpepiliell tArome tdunf$ypreky oneanis i s
possi ble  to urely ﬁxgrude he i nspection object fromthe groove, and

e téb‘fc

to securé‘l@_?ggﬁf’e% heCl&E ¥elfd a_ﬁ?:adlﬂ:tw ity e_t":fféthf FvetHduct
by the syction fpEmendf #diﬂgéb@ o Ebr @ﬂéhﬁ?ﬁﬁgckebﬁrﬁﬁig%F

invention, the passage form ng nmenber 1s conpose a plurali

menbers forms a predetermined intexrval between the inspection
objects. Therefore, it is possible to securely specify
the inspection object one by one, and to carxy out the
inspection by the inspection means; as a result, an
inspection mistake can be prevented.

Preferably, the polyhedron inspection apparatus
further includes retrieve means, which distinguishes
the inspection object determined as non-defective or
defective into non-defective product and defective
product and thereafter, retrieves it. The retrieve
means is preferably composed of a suction unit having
a suction port for the inspection object, and a discharge
unit for blowing a gas to the inspection object in the
groovesothatapressingforceisgiventatheinspection
object. With the configuration, it is possible to
securely extrude the inspection object from the groove,
and to secureiy'retrieve the non-defective product and
the defective product by the suction force of the suction
unit.

Further, in the present invention, the passage

forming member is composed of a plurality of members

dividedalongamovingdirectionof the inspectionobject,



di vided along a noving direction of the inspection object, 6 2 7 JUN 2005
and in the downstream si de of each passage form ng nenber, a vibration
frequency is set higher than the upstream side thereof, and furtgﬁr t he

i nspection object is novable in a state of estranged fromeach o eJrUNu@ﬂfng
a difference between the vibration frequencies. Wth the configuration,
even if the chip is supplied in a state of closely contacting with each
other, it is possible to securely nove the chip in a state that the chip
i s estrangdd indhiprestwoshareamisd daus eactspassdge fi oepacig negiveé dyal
chips by the inspection neans. In this specification, the terns "V-letter”
and "U-| 8t VdPTasden HeFeAMeReYndE Sak thliioshen Hhoasvdhrvingtream

symet ri cal i n¢l ude_t he .concept, of . _non-symretrical shape.
Furt her, tghﬁg.?%e%}%é:ft (eérn Fﬁcﬁetula%]s:'up ?dﬁf%%gﬁé:dl?ﬁl et s
addi ti on, mbReab1er i id tht add d11d s b FOUCE ricin USBEIPBEHQN g5t AL €

when view ng the inspection object noving from the upstream sSi t he

downst r eadn Qiidfef e Fhusse ivetWeerd adt hew Al xtes & binp tHvequeirease snot ¢ fat
right and left is shown in reverse in the follow ng drawings. Preferably,
t he i nspeEhforreBfd@uratianct aNgm akfotheubhd psol $ dsupmkied ot har

D avi ngs EFATY BE SHPERIY | CRAEA R art JPSRAFRg SEPBOIy REtr OF
| NSPect! OPoRNERALL T AKLEHLRA ¥ hidPE tRPURIBNLn0G it PLORRU: 1¥ENt T ON.
FIG 2 is atop plan view show ng principal parts of the polyhedron
chip is estranged from each other, and thus, to securely
inspect individual chips by the inspection means.

In this specification, the terms "V-letter” and
‘U—letter"usedthereinarenotlimitaﬂtoagroovehaving
symmetrical shape, and include the concept of
non-symmetrical shape. Further, the term “"U-letter”
includes upwardly opened U-letter. In addition. the
term “right and left of groove” is used based on the
state when viewing the inspection object moving from
the upstream side to the downstream side. Thus, in the
following description, please note that right and left
is shown in reverse in the following drawings.
Preferably, the inspection object is a rectangular or
cubic solid: however, other solids may be used as the

inspection object.

Brief Description of the Drawings

FIG. 1 is a front view schematically showing a
polyhedron inspection apparatus according to one
embodiment of the present invention, FIG. 2 is a top
pPlan view showing principal parts of the polyhedron

inspection apparatus shown in FIG. 1, FIG. 3 is a



I nspection apparatus shown in FIG 1, FIG 3 is a 7 2 7 JUN 2005
perspective view schematically show ng a passage form ng nenber and a
rotating feed section, FIG 4 is an enlarged plan view show ng the ,
rotating feed section, FIG 5 is an enlarged perspective view sho 'quth[ﬁ
rotating feed section, FIG 6 is a cross sectional view taken al o% |“Frie
A-Aof FIG 4, FIG 7 is a cross sectional viewtaken along a |ine B-B of
FIG 4, FIG 8 is a groove sectional view showing a state that an

i nspect i dpETIHRECting avéevorns ahenpst iLead by dshicsthgna fpadssngsi on, FI G
9 is a groove sectional view showng a state that an inspection object
rotates onCH"HRABSPEERES| 8BS & é’i‘PthJfre@df§G@t Septipng. BEDG.s 4 is

erspecti ' ' | showi n ositiongl relation between a
Earre?a anéi:(iﬁaé/ﬁ?é{ct %‘ﬁ%ﬁ%‘é%éﬁ’ ?ﬁ?ﬁ’e’b’??n af Ir3hedty &eeBjsretiong 11
is an enlprged seeki il ewn@-§aKeHAHRE A1 FE' W ol %%&k?n%{ e 2 and
FIG 12(A) is a top plan view schematically show ng an arrangenent of

nozzl e forotkdeimggfaeeseangbdnst #IES bed Weeh SHidsSs 88t &hal2{(Bewi s a
front view schematically showing FIG 12(A). Best Mde for Carrying out
t he | nvert*bFTCRd oshad Haad vk HhELG edeH IGnviehsianrwss sikast lonarl bed

below'vm't\j;# ference to the co nyi n d{rvm'ngs. FIG 1 is a front view
schemati ca {E% g g(vﬁ?l afﬁ’é‘g S\‘ha:gf"@r% rﬁ% &t (gn f PyhBot8ndi FEREME on
y sh g . . . . .
appar at Uss e £ Whal +18wPERSHNNG W 81 08 {3a 2R Gl p8R LG 0B 4elct 2 0P
pl an view showi ng principal parts of the polyhedron Pnspec I 'on Sﬁa at us
shown i n FoGatles Asn an upstream side rotating feed section, FIG.
9 is a groove sectional view showing a state that an
inspection ocbject rotates on a downstream side rotating
feedsection,Fig-10jjuaperspectiveviewschematically
showing a positional relation between a camera and a
suction pipe when inspecting an inspection object, FIG.
11 is an enlarged sectional view taken along an arrow
line C-C of FIG. 2, and FIG. 12(A) is a top plan view
schematically showing an arrangement of nozzle for

keeping a estranged state between chips, and FIG. 12 (B)

is a front view schematically showing FIG. 12(A).

Best Mode for Carrying out the Invention

One embodiment of the present invention will be
described below with reference to the accompanying
drawings.

FIG. 1 is a front view schematically showing the
whole configuration of polyhedron inspection apparatus
to which the present invention is applied, and FIG. 2
is a top plan view showing principal parts of the
polyhedron inspection apparatus shown in FIG:. 1. As

shown in FIG. 1 and FIG. 2, the polyhedron inspection



shown in FIG 1 and FIG 2, the polyhedron inspection 8 2 7 JUN 2005
apparatus 10 includes a supply neans 11, a polyhedron inspection feeder 12
(see FIG 2) , first to fourth caneras 13A to 13D used as inspection
means, and a retrieve nmeans 30. Mre specifically, the supply rreﬁrisJUﬂlngfﬁ
arranged on an upper portion of a frame F, and the pol yhedron inspection
feeder 12 noves an inspection object supplied fromthe supply neans 11,
that is, a cube-like ceramic chip capacitor (hereinafter, referred to as
chip W iapparatasbdd) nenclukhesf ar shgml yoneansareraa A yAedsbhare
arranged above the polyhedron inspection feeder 12, and the retrieve neans
30 di sti nyOFHREtaed Feederd: (sge ERGp Wi.rf hrsdrdadfcunitthcaneras

i nspecti o esul that. is,.non-defective or defective. The supply neans
11 is corrggéeggo#BE REE TP 1Y SRET EAOPERDr ARA B TR LEYRMEaR S a

support 18¢ .angyo,8 @ﬁéé&%&&hﬁ?ﬁﬁ%} fsngpP\r&?mﬁJéhat}?é A1 Q{prfrgrn%fé/&

shape suitable for guiding each chip the upper ~end portion of
the hoppesnlar cuppemupsitedn blfe a ppruhedron hpspeashéopdepaeardn The
i nner side of the hopper 17 is forned into a shape of spiral as well
known, ahEs@efhicehteedgydi mevesrtAnspetdcs obdiech shpplhopper 17

by a vibrator ot shown), and thereby, the, chip Wis ejected in
sﬁccessi on*Pfb qh?)p%‘r’p\ﬁ}% 'B?aflﬁeiltmpﬁ)}é?? e FolCHRET S X PPeEAMIEf eeder

12 cOnpri SRS R 580N Gd s KenBIeAA0R e AT 0o PRINAIG 200 2BT ERBXLEAS,
approximately linearly fromthe arrangenent section , as stitown” imm FIG 2
and FI G Shikheembseshigeehar.m Mheéefidfst to fourth cameras 13A to

13D are arranged above the polyhedron inspection feeder

12, andtheretrievemeans 30distinguishes and retrieves

the chip W in accordance with the inspection result,

that is, non-defective or defective.

The supply means 11 is composed of a hopper 17,
which is supportéd to the frame F via a support 16, and
an arrangement section 20, which has a proper groove
shape suitable for guiding each chip W fed from the upper
end portion of the hopper 17 to the outside to the
polyhedron inspection feeder 12. The inner side of the
hopper 17 is formed into a shape of spiral as well known,
and vibration is given to many chips W received in the
hoppef 17 by a vibrator (not shown), and thereby, the
chip W is ejected in succession from upper side of the
hopper.

The polyhedron inspection feeder 12 comprises a
groove-~like passage forming member 22, which extends
approximately linearly from the arrangement section 20,
as shown in FIG. 2 and FIG. 3. The passage formingmember
22 is arranged at a predetermined angle so that the

downstream side, that is, the left-hand side of FIG.



22 is arranged at a predeterm ned angle so that the downstream side, that
Is, the left-hand side of FIG 9 27 JUN 2005 1 is positioned relatively

| ower than the right-hand side. Further, the passage form ng marrbezi é& iﬁﬂ
conposed of a supply side passage form ng nmenber 22A (see FIG 2 ?1 MZIZ ]
3), an upstream passage form ng nenber 22B. an upstream side rotating feed
section 25A a downstream side rotating feed section 25B, and a downstream
si de passage form ng nenber 22C. Mre specifically, the supply side
passage férdshgPasiieionedA relatdangby dowdre thdm of hehe aghangaiwat
section 20Q.. The stream passage form ng nenber 22B conmmunicates with the
suppl y si ﬁ%%ssaﬁﬁrft&%ng theheas 9ogey fommingoteemb@ msd@ diss an

estrange r, d an .upstream si de_i nspection regi on. The
upstreamngﬁkﬂd&(;ﬁbqgt % e%?#s?&%w%?'aﬁlngef%@&sﬂ?i PSRN, MEMBRY AR a
rotating {eedk regcen 2 mihle trgam sid f ' r .22B. The
downst rea$n si de passage ?orpnﬁ]g %earfbe%hzg COh’?T%ﬁll égétgé%%ﬁggﬁénsleng
upst r eam methhiewNg 2 Be amrs ues t oestn ngi deedoseaiing 25Ad aelcR5Bn angh f or s
a downstream side inspection region. The supply side passage formng
menber 223, GFFEHFHFUNS ISR sHHE FbiNOnF erdbse QeBoand2 5B dowashr eam
er_22C are forned into a shape_ of oove havi ng

S Sooel oY PETRRP, TR 2R R O T g e el oo

oot SR TFACYTE  Pht U8B B L08R 4B RARGP 15 ©

conpri ses2@d is arranged on the side of the arrangement section
20. The upstream passage forming member 22B
communicateswiththesupplysidepassageformingmember
22A via a shooter 18 used as an estrangement feeder,
and forms an upstream side inspection region. The
upstream and downstream side rotating feed section 25A
and 25B forms a rotating feed region in the upstream
side passage forming member 22B. The dowﬁstream side
passage forming member 22C communicates with these
upstream and downstream side rotating feed section 25A
and 25B, and forms a downstream side inspection region.
Thesupplysidepassageformingmemb&rZZA,theupstream
passage forming member 22B and the downstream side
Passage forming member 22C are formed into a shape of
groove having a substantially V-letter section. The
chip W is moved to the downstream side so that one corner
of the chip W is positioned to the bottom corner C of
substantially V-letter groove 23.

As shown in FIG. 3, the shooter 18 comprises aﬁ

inclined groove having a substantially V-letter section,
which is inclined to the supply side passage foxrming

member 22A so that the upstream side passage forming

10



i nclined groove having a substantially V-letter section, which is inclined
to the supply side passage form ng nenber 22A so that the upstream side
passage formng 10 Z 7 JUN 2005 nenber 22B is positioned Iowertjwqq”QﬁE
menber 22A in its height. Further, the shooter 18 nakes use of an acti
such that the chip Wslips fromthe supply side passage form ng nenber
22A. and thereby, fornms a . predeterm ned interval between the chips W
noving from the upstream side passage form ng nmenber 22B to the
downst r eamembes: ZHB iipsproemit dncheldwhetvesant lsade tiod ahemipdrer2asaef | ons

25A and 25B are fornmed into the same shape, and are longitudinally
conbi ned W FhP&k®REtheFURtRETs ERBoGNRALEITHES chiake®| sotafedrmt an

le of 900. t tating feed sect] 25A 58, and thus,
can be r Glat AL R 3P4 S b T LR RECTOE ! SREALY s 5L ng
feed seciyR8sacpd 2BInPARy RHBEL 288 Shawd J'cﬂe'?c'e%%gatig%%'n%gérthe

upstream and downstream 3ide rotating feed sections e

i ndi vi dugdtgdeftzrmdnsd hrat ¥riveil efe gweere UagiNipsaw mdvisht £on0r OOVe
region 25b and a V-letter groove region 25c in succession fromthe
upstream@?ﬂe%@?éafmesﬂgmsnﬁéamg%iﬂ@nme"@rld@ee 258 ote 28aet o 25c,
are for intq: a_shape.such that each inclined angle of left and right

i ncli ned SAYPESERE RS changes along the noving direction of the chip

W More specifingabl lﬁp@@régﬂ}"”hnand@hﬁlsg AP s8 AI-ELG %ngt he gat tom

corner Cof the V-letter groove region %—a positioned on‘f e ups‘%ream

side |ineattyiexisndSrowaidazpredet er ficiadeiedgitoathe same shape,
and arxe longitudinally combined with each other in this
embodiment. The chip W is rotated at an angle of 90°
by one of these rotating feed sections 25A or 25B, and
thus, canbe rotated at an angle of 180°by the combination
of these rotating feed sections 25A and 25B. Further,
as shown in FIG. 3 to FIG. 7, the upstream and downstream
side rotating feed sections 25a and 25B are individually
formed with a V-letter groove region 25a, a U-lettex
groove region 25b and a V-letter groove region 25c¢ in
succession from the upstream side toward the downstream
side. These groove regions 25a to 25c¢, are formed into
a shape such that each inclined angle of left and right
inclined surfaces LS and RS changes along the moving
direction of the chip W. More specifically, as shown
in FIG. 4, FIG. 6 and FIG. 7, the bottom corner C of
theV-letter grooveregion25apositionedon the upstream
side linearly extends over a predetermined length at
the approximately central portion in the widthwise
direction of the upstream side rotating feed section
25A. Further, the bottom corner C extends so as to

slightly rise up while shifting to the right inclined
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the approximately central portion in the widthwi se direction of the
upstream side rotating feed section 25A. Further, the bottomcorner C
extends so as to slightly rise up while shifting to the right i ;{i d 11
2 7 JUN 2005 surface RS side fromthe mdway. In this case, the 71 2§hd
left inclined surfaces RS and LS are explanatory concept specified using
the corner C as boundary, and not specified using the center of groove

wi dth as boundary. |In the V-letter groove region 25a, the right inclined
surface Rsurfdoes sicdesfromgthdual 8ywaghangenftlistbdased nithieakight
inclination of 45 tqg an angle of approximately 90, as shown in FIG 6 and
FIG 8(a)2Pd AieftgddclEned neustissienaR$ andi bS |afe eraiamdtswyace LS

is formed - sta i ncli surface,such that _its upper portion is bent
at a posi??%\#%‘?{:bg?’r?é&s*#ggh > sHPs 1(:%5109 t°tRET c(}]i%SnﬁVi AF¥ecBUH from
the initigbtifekiciati &8 W indthEWdNEEr PG IELINGT, | ower
stage side géflgdual |y beco%rgg]?tsnall I n iIts %nc‘??klggggﬁg%lﬂ%ggﬁ%gﬂfaﬁgs%by,
one surfake the he-thitred ghaoves, rébdanirinas tiie ofigha @1 YWed! G 8
gradual |y becones a horizontal state just before it reaches the U letter

groove reYhEF228RS| {st hermedtseragrbovarashiablysochasgehtmon nHe G 8

(f) , the,ri.ght ingclinged surface RS has an inclined angle of approximtely
000; on HBidRl FRRAINAELCE £ Q) hedan draie 9 FRDKeHBARGRY y

el " el xR nl A LA PRV (5900 F L5 [aedie o o

i ncl i ned shefatbeeiRBaand, LiS oo est s uhstadned Isarface LS is formed
two-stage inclined surface such that its upper portion
is bent at a position of being slightly shifted to the
chip moving direction from the initial inclination of
45°., Further, the inclined surface on the lower stage
side gradually becomes.small in its inclined angle, and
thereby, one surface of the chip W, that is., the surface
S3 of the chip W in FIG. 8 gradually becomes a horizontal
state just before it reaches the U-letter groove region
25b.

In the U-letter groove region 25b, as shown in FIG.
8(£), the right inclinec"! surface RS has an inclined angle
of approximately 90°; on the other hand, the left inclined
surface LS is in a slightly inclined state. Further,
the U-letter groove region 25b is formed so as to have
aU-letter sectionsuchthat the lower endsuxrface between
these inclined surfaces RS and LS becomes substantially
horizontal. Thus, in the U-letter grcoove region 25b,
one surface of the chip W is kept at a substantially
horizontal state.

As shown in FIG. 4, FIG. 6 and FIG. 7, the downstream

side V-letter groove region 25c (see FIG. 8(7j)) extends
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horizontal. Thus, in the U-letter groove region 25b, one surface of the
chip Wis kept at a substantially horizontal state. As shown in FIG 4,
FIG 6 and FIG 7. the downstream side V-letter groove region 25c (7Sﬁm
FIG 8(j) ) extends 12 2 7 JUN 2005 to the center portion of thel 2005
wi dt hwi se direction so as to gradually forma V-letter bottomcorner C
using a lower end position P (see FIG 4, FIG 8 (f) ) of the left
inclined surface LS of the U-letter groove region 25b as a starting point.

In this casetheheebotéonpoartiosn €fexhendsi dPhaidid atiier 15Uk Lthakd he
hei ght beconmes |ower than the starting point (lower end position P).
Furt her, T®egb@dwad-dor feprm & Neatl B e ehdd taanacorndre dowsingam si de

fromthe mdway at_the center sitigon _of the wi dthwise direction. The
right i n&?‘ﬁgd’y&ﬁq‘ L P?Zée@ FetG erd griobGe Bédilh 2Bthe kefied into

ht i nctYHEd oBie Pgikbh 25
downst r oo Sud P an® Hegaroe 1ES R0 wife FEABR 4 8 e SBSR1 2B ng

rotated kysaa amglerohg PIhh8.t henVdiei EebalOOVEnECY PP Eaf cJBRESS O €,
the rotating feed sections 25A and 25B are conbined with each other, and

t her eby, G textepsbsi bbea tidretttion hpuchi fhdbythe arglghef bkROmess a
result, _when the chig Whas a cubic shape, it is possible to inspect all
of four StR¥§ZedRANCHBE: stiRpting RPVBT L 9WREt eAsH Besi tdmnfBles al ong

LD o B e ol et ¢ a0 WEhal! MlCER
the downstreamside fromthemidway at the centerposition
of the widthwise direction. The right inclined surface
RS of the V-letter groove region 25c is formed into
two-stage inclined surface bent up to the position just
before the downstream end, and thus, the chip W is
positioned in a state of being rotated by an angle of
90° in the V-letter groove region 25cC.

Therefore, the rotating feed sections 25A and 25B
are combined with each other, and thereby, it is possible
to rotate the chip W by an angle of 180°. As a result,
when the chip W has a cubic shape, it is possible to
inspect all of four surfaces of cubic chip exclusive
of front and rear end faces along the moving direction
of the chip W.

In this case, the rotating feed section 25 of this
embodiment may be formed with a U-letter groove region,
a V-letter groove region and a U-letter groove region
in succession from the upstream side toward the
downstream side, in addition to the configuration shown
in figures. The different type rotating feed section

as constructed above can rotate the chip W by an angle

of 90°, likewise, and thus, two rotating feed sections
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a V-letter groove region and a U-letter groove region in succession from
the upstream side toward the downstreamside, in addition to the
configuration shown in figures. The different type rotating feed s&etUNiops
as constructed above can rotate the chip Wby an angle of 900, |ikew se,
and thus, two rotating feed sections 13 2 7 JUN 2005 are conbi ned, and
thereby, it is possible to rotate the chip Wby an angle of 1800. Further,
even in the case where the different type rotating feed section is

conbi ned axe prfambisfedneand therobiti hf Lfecpossibdiss tPIwBAte28Be it s
possible to realize the same rotatiop of chip Was above. In addition,

pr ef er abIGNiPhYE PygR? aRFUSRE | hEP nedF¥FHHACEs RYQRILES Hie FRSiSshed so

as to 5”9@@4:& GARL ! ﬁ‘ief%%%?loéfllg Vi gy Jipfye néi PRLOh bRA £8P W The

first to tourth caneras used as i n3pection neans are

i ndi vi duddifosw@rigdpeaddint IeHE of ¥wd aStabtdmid £66ea Eldetibnslhe
first and second caneras 13A and 13B are positioned above the upstream

si de passdym dwodn2 B .ndrnbés 2B aiblketpaseadd Fertihaegsamentrert 28icand are
arranged so that each lens of the canmeras 13A and 13B_faces an inspection

surface 6f (HRAPCH $S\VRPIBIR- spbRidfeatipen s erefestabdier FNSA18Rdpect s a
surLece, Sipd 25540 CoakBlyfhol IEFp Bl R0 ol U PBES Pipdfeatd
third angs fe8r EhdFPBN3S it andel 3D 8hg RI tholeh fhoy e ddei ofowast ream
si de passage form ng nenber 22C, and are arranged so that each | ens. of the
caneras I3dearhiBBW.
The first to fourth cameras 13A to 13D used as

inspecticonmeans are individually supported on the frame

F via a stand 26 (see FIG. 1). The first and second

cameras 1332 and 13B are positioned above the upstream

side passage forming member 22B of the passage forming

member 22, and are arranged so that each lens of the

cameras 13A and 13B faces an inspection surface of the

chip W. More specifically, the first camera 13A

inspects a surface S1 (see FIG. 11) of the chip W; on

the other hand, the second camera 13B inspects a suxrface

S2 (see FIG. 10) of the chip W. Further, the third and

fourth cameras 13C and 13D are positioned above the

downstream side passage forming membex 22C, and are

arranged so that each lens of the cameras 13A and 13B

faces an inspection surface of the chip W, likewise.

The third camera 13C inspects a surface S3 of the chip

W exposed passing through the rotating féed sections

25a and 25B; on the other hand, the fourth camera 13D

inspects a surface S4 of the chip W. These cameras 13A

to 13D are connected to an image processor, which carries

out a predetermined image processing inspection, and
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faces an inspection surface of the chip W |ikewi se. The third canera 13C
I nspects a surface S3 of the chip Wexposed passing through the rotating
feed sections 25a and 25B; on the other hand, the fourth camera 13D

i nspects a surface S4 of the chip W These caneras 13A to 13D are 27 JUN 2005
connected to an imge processor, which carries out a predeterm ned inage
processing inspection, and 14 2 7 JUN 2005 thereafter, it is determ ned
whet her the chip Wis non-defective or defective. As shown in FIG 1, the
retri eve hbansea0ties coiposes det efimbhel® WiEtHe ¥ eitheeVEhRIPaF 3QA to
30D, a remaining_ chip retrieve section 32, a defective product retrieve
case 33, RORuHeEpediive prodlefecdikveve case 35, and a discharge unit 37

(see FIG 11). re specjfi Iy, he first to fourth retrieve pipes 30A
to 30D are provi 5es§-’°§8 R o edrr Eg&ﬁﬁtﬁ?ﬁg'ﬁﬁé\?@ BOrie qpemadt

e i D i ' 32 i .arranged on
Che: Gownstf eamreaeosf Shr ATt A Edeld BiRL LHIE LEUP07 25 adai Bl ©

product rehiiperetpsevdl sect €6ANSCL A He fd@tiikvesiptoalli¢ qcé@f&%?’%e pi pes
30A to 30C and the remaining chip retrieve case 32, and the non-detfective

product refpitevds casans- defopnhévee priadutie rfer i bvetaa sge3pi,panzdD. The
di scharge_unit rqouided so as_to correspond to each of the retrieve

pi pes 30A2t9*3 Taﬁﬂg ﬁf‘d\ﬁs Yad s¢faf Ifs, 1 } - ag¥Pra seeasiddeailin the

0oL 2T 208 £0t LY PRLINE gL BV Sl AN P

In this sases toecdrrespOnlototheciboNe HiiPeE 88AbArth cameras
13A to 13D, the remaining chip retrieve section 32 is
arranged on the downstream side of the Passage forming
member 22. The defective product retrieve case 33 is
connected to the first to third retrieve pipes 30A to
30C and the remaining chip retrieve case 32, and the
non-defective product retrieve case 35 is connected to
the fourth retrieve pipe 30D. The discharge unit 37
is provided so as to correspond to each of the retrieve
pipes 30A to 30D, and blows gas, that is, air against
the chip W in the upstream and downstream side passage
forming members 22B and 22C of the passage forming member
22 so that a pressing force is given to the chip.W. In
this case, the first to fourth retrieve Pipes 30A to
30D and the discharge unit 37 individually have the same
structure; therefore, the first retrieve pipe 30A and
the discharge unit 37 corresponding to there will be
described below.

As shown in FIG. 11, the first retrieve pipe 30A

has an opening suction port 38 at the distal end thereof .

and the suction port 38 is formed into a shape of being

obliquely cut so as not to hindexr the pickup by the camera
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30D and the discharge unit 37 individually have the same structure;
therefore, the first retrieve pipe 30A and the discharge unit 37
corresponding to there will be described below. As shown in FIG 21%,jy§Nhgps
first retrieve pipe 30A has an opening suction port 38 at the distal en
thereof and the suction port 38 is formed into a shape of being obliquely
cut so as not to hinder the pickup by the canera 15 2 7 JUN 2005 13A
Further, the first retrieve pipe 30A is connected to a pressure reducing
uni t (notl FmeownFurtdmgri.sthienfjs st reatsigee gdibei dgAsiskegnghetdidschar ge
unit 37 i.s connected to an _air supply  hole 40 penetrating thrqugh the
groove 2F9 RYRESHH TSI BY PR HddiQheSPOMHR hg ABADES BLVEKS

further, j{!ﬁeag%%egégﬁgi%@pégg g(not shown) so that air can be

bl own to via the aiT supply hole 40. In the discharge unit 37,

two actions, thaieidisERddyesshe 3?%§%Mnb&é’<ﬁ$@@%ﬂ%ﬂﬁ@qﬁﬁ\lﬂ?ﬁd a
suction force by the first retrieve pipe 30A are given to a chip

det er m nécbhe 4iefmeneta ot bdgcthhnougb thegerproresshif romnche mntby, the
chip Wis collected to the defective product retrieve _case 33. The fourth
retrieve 5tPe SfDthe RRFspGe dRrednhenber gy rer fitrddas. is .

non-def ect ive pr.odyct to the non-defective t retrjieve case 35. The
chip W SRR e B R BE B TH BT, 181 FhBYE TR, s

posi ti velye nevakAtt dStHel eHiyeupPreduehe a8dr ERp1ySHeAld egped fq the
defective product retrieve case 33 via the remaining chip retrieve section
32. the dischargeunit 37, two actions, that is, the pressing
force by the discharge unit 37 and a suction force by
the first retrieve pipe 30A are given to a chip W
determined as defective product by the image processor,
and thereby, the chip W is collected to the defective
product retrieve case 33.

The fourth retrieve pipe 30D is used foxr collecting
a chip W determined as non-defective product to the
non-defective product retrieve case 35. The chip W,
which has not been retrieved by the fourth retrieve pipe
30D, is positively regarded as defective product, and
then, is collected to the defective product retrieve
case 33 via the remaining chip retrieve section 32.

The non-defective product retrieve case 35 is
supported tothe lowerendpositionof the fourthretrieve
pipe 30D via a bracket 40, and receives the chip W
retrieved by the fourth retrieve pipe 30D in an upwardly
opened state. Then, when the predetermined number of
chips is received in the non-defective product retrieve
case 35, the chips are fed to an after-treatment process

via a transfer means (not shown). In this case, the

number of non-defective products iscountedbyanoptical
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The non-defective product retrieve case 35 is supported to the |ower end
position of the fourth retrieve pipe 30D via a bracket 40, and receives
the chip W retrieved by the fourth retrieve pipe 30D in an upwargly

opened state. Then, when the predetermined number of chips is rebdiWdd0in

t he non-defective product retrieve case 35. the chips are fed to an
after-treatnent process via a transfer nmeans (not shown). In this case,

the nunber of non - defective product s is counted by an optical 16 2 7
JUN 2005 ssessor 41 prmw ildedron hehai tiaiwat blte tras rieve iive 3ARe
Further, the retrieve pipe 30Dis provided wwth a shutter 43 at the

posi tion 785 b&WFENEHe pthe rRirisN tekra3308ic by itepgswiilth chip W

from droppi LN the non-defective prodyct retrjieve case 35 when the chip
reaches t e&g'f‘gé:eefr n‘ﬁ%rb%? ggengﬁ-sdlﬁgﬁ’f’i Ve ?¥e thg Migpe -t hdhe

non- def ecy dgigt 4, ' e | t etriev osition by a
rotary a?én]1!_1 Elgﬂgfaﬁgeg é@%?%é%ﬁ?b?gc%%eét %4]88 g%%];g ﬁna%{é(z)ﬁ'ngalg%pPémﬂ ranged
at the posithennadj-adeifled biiee pr@diy tab@tddi eThecERIAZ $;h45 teGei ves

t he non-defective retrieve case 35 stocked in a horizontally positioned
state. AICRRP pgRachet htljcadernesed thembmsero€na i - e amyaxiene 46, the
frame F _is provided with an extruder (ejector) 47 conprising a cylinder
or the IﬁEE9B§V’¢ﬁe extruder 47, the |lowest positioned non-defective

roasrne' oo, e Lhe, SERLCIEN BN CPLILAR LRLY |

FIG 2 argi5BlSsel?tornrehtesiédh pSBtionby arotary arm45s arranged
below the bracket 40, and a magazine 46 is arranged at
the positionadjacent to the rotaryarm45. The magazine
46 receives the non-defective retrieve case 35 stocked
in a horizontally positioned state. At the position
adjacent to the lower end of the magazine 46, the frame
F is provided with an extruder (ejector) 47 comprising
a cylinder or the like. By the extruder 47, the lowest
positioned non-defective product retrieve case 35 is
extruded from a lowexr opening 46A of the magazine 46,
and then., is transferred to the rotary arm 45.

As shown in FIG. 2 and FIG. 12, nozzles 50A, 50B
and 50C are arranged on the passage forming member 22
at the vicinity of each upstream side of the second to
fourth cameras 13B, 13C and 13D, respectively. Air is
Jetted out of these nozzles 50A to 50C, and thereby,
the feed of the chip W is facilitated; therefore, an
estranged state between the chips W is kept. By doing .
so, it is preferable that the interval between the chips
W is not made narrow.
Subsequently, the inspection method of chip W in

this embodiment will be detailedly described below with
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and 50C are arranged on the passage form ng nenber 22 at the vicinity of
each upstream side of the second to fourth canmeras 13B. 13C and 13D,
respectively. Air is jetted out of these nozzles 50A to 50C. and thereby,
the feed of the chip Wis facilitated; therefore, an estranged gt7atg yps
between the chips Wis kept. By doing . so, it is preferable that the
interval between the chips Wis not nade narrow. Subsequently, the

i nspection nethod of chip Win this enbodinment will be detailedly

descri bed-éfkaveniceh tdl F 267 @N2085F16Ef & encent @I S 8a0d FrE. % IN
this case, FIG 8 is a cross sectional view showing a state that the chip

W novi ng ¥ 2 ergscoweBionaher tewashoy fregda sethiten t125A pAsi thaned on
t he upstream si.de changes in its gosition. FIG 9 is a cross sectional

vi ew sholl MPYIRT £B that omee¥si g3weits thsyiretat ime @ﬁ@ad/@@vﬁtdbtnhhe
rotatin d ' sitJd oned op the dowstream side, en e
i nspect ?ojng‘gt B {Ljﬁg‘?)r’ﬁ‘%él g’% iéshéi \%]é)ris TERE Iﬁ%@& TTARALT hdpassage
forming mber 2nar erd brated by dihss¥i BEROoAIA SHEWLn &Yl N9 SO,
the chip Wis successively supplied onto the supply side "passag orm ng
menber 2Ftatet fhphsthgechdprivhg srendeing?dri e tdeodiper2 poski epof the

hopper 17 via the arrangenent section 20. The chip Won the supply side
passage o7 HRNG MR HEFDLERGELAPVREA BasSiet Howesl unthei dewertueant he

downst reqm gLde of the passage form ng nenber 22 is positioned |ower and
t he chi pa“{}%reéei ves

When the inspection start instruction is given,
the hopper 17 and the passage forming member 22 are
vibrated by the vibrator (not shown). By doing so, the
chip W is successively supplied onto the supply side
passage forming member 22A of the passage forming member
22 from the upper portion of the hopper 17 via the
arrangement section 20. The chip W on fhe supply side
passage forming member 22A is moved to the downstream
side because the downstream side of the Passage forming
member 22 is positioned lower and the chip W receives
a constant vibration. In this case, even if the cr.ip
W is moved in a state that front and rear end faces of
each chip closely contact with each other, the chip W
passes through the shooter 18, and thereby, a constant
interval is formed between the chips W. Therefore, when
moving on the upstream side passage forming member 22B,
thechipWisnmvedonebyoneinastateofbeingestranged
from each other.

On the upstream side passage forming member 22B,
two surfaces of the chip W, that is, surfaces S1 and
52 shown in figures are inspected by the first and second

cameras 13A and 13B. In this case, for example, when
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a constant vibration. In this case, even if the chip Wis noved in a state
that front and rear end faces of each chip closely contact with each
other, the chip W passes through the shooter 18, and thereby, a constant
interval is formed between the chips W Therefore, when noving onzz%gr@w
upstream si de passage form ng nmenmber 22B, the chip Wis noved one” by

in a state of being estranged from each other. On the upstream side
passage form ng nenber 22B, two surfaces of the chip W that is, surfaces

Si and Skhshowmspbrdt junereanel tnspeatadle byyt hod i £ st sant Spe02d 1 SAMEr as
13A and 13B. In this case, for exanple, when 18 2 7 JUN 2005 Q.ltgﬁe _
i nspect i ohPAdsuth e SWwadeasy $he of rthecateip WA shalefidetswd Aceny of

. : . . . he
the chip Mi ctive, di scharge unit 37 blows a gas. Then, t

di schar gea\tlljr?i%t]gg% 9 H%’t’a%%’%?&ﬁf? as?%(fhgl yT)BPG}msttt:r‘Féde‘wﬁt@m 'Bmen;%OA

[ [ s Bl [ ct. e retrieve pi
g:);(ragtslpgg?j?];\g tobtb%%??ts)?ﬁsca rgg\éi(%i?igvar#df{;w%r e%lfl? ﬁ%’el%h}%p.t\fé)c n be .
gui ded i ndbriset 1oty icef epupitieng0ap Gméherpthen tﬁn%u&@g_&pl Bthh"gi“ chis
determned as being non-defective by the first and second caneras 3A and
13B, is mbPéEFiVeHripet aPPAngoestspentiiong 35Ahafd P58.cdhera ha he

upstream side _rotating feed _section 25A, as shown'in FIG 8, thg surface
01I‘D t he chalh?rﬁg w&&?%ﬁné T FRHR W-Fapike gudsied bptentysn netkaépve at an

angl e of oxipmtely 45. At that time, the uppernpst positioned corner
of gt he ch?%ﬂ\(?wgs@ghom by a square blacked mark ~ in FIG 8, and this

position On the other hand, the chip W, which is determined
as being non-defective by the first and second cameras
13A and 13B, is moved to the rotating feed sections 25Aa
and 25B. Then, in the upstream side rotating feed
section 25A, as shown in FIG. 8, the surface of the chip
W positioned in the V-letter groove region 25a is kept
at an angle of approximately 45°. At that time, the
uppermost positioned corner of the chip W is shown by
a square blacked mark M in FIG. 8, and this position
is set as angle of 0°. When the chip W is moved from
the V-letter groove region 25a to *the U-letter groove
region 25b (see FIG. 8(f)), the chip W is rotated by
an angle of 45°, and then, is moved from the U-letterxr
groove region 25b to the V-letter groove region 25c (see
FIG. 8(j)). and thereby, is further rotated by an angle
of 45°. Thus, the chip W is rotated from the initial
angle 0° to 90°. This state coincides with the initial
position where the chip W is moved to the downstream
side rotating feed section 25B, as shown in FIG. 9(k)
connected to the downstream side rotating feed section

25B. In the downstream side rotating feed section 25B,

the chipWis rotated by an angle of 90°, like the upstream
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Is set as angle of 00. When the chip Wis noved from the V-letter groove
region 25a to the U-letter groove region 25b (see FIG 8(f)), the chip W
is rotated by an angle of 45, and then, is noved fromthe U letter groove
region 25b to the V-letter groove region 25c (see FIG 8 (j) ) , gnﬁj
thereby, is further rotated by an angle of 45. Thus, the chip W? §t 48 d
fromthe initial angle 0 to 90. This state coincides with the initial
position where the chip Wis noved to the downstream side rotating feed

section 25Bdeascth@ving) &3 It 160NDeTA edako o hee §aMRSt regd ehds,
rotating feed section 25B. In the downstream side rotating feed section

25B, thélds povatedrbyardiibyglenofingde’ady éhmbikdidawpsiseatiny Z 7
JUN 2005 siﬁe rotgt_i ng feed section 25A;, as a result, the chip Wis
rotated BYCEH ARFEIGS8EBP B ity two rotating feed sections 25A and |

25B. Wen the ghl hsS T ted by an angle qf 1800 in _the _abovemanner,
the initial st%}é‘?“:’\%’t‘a iésg%ng‘ T fra%gg%e%q%da&a&g%ﬁe%hﬂﬁ% 1fhi ch
have not tieemtsupesesnnes ! BB dPALSAM F198gBaSERAS {97 Y STBPSE 2B, are
exposed. Then, two surfaces S3 and S4 thus newly exposed are Inspected by
t he thir@E3AangnidF4hofansrasch3@® add wiBlrhnHzhwee dawtstibeam Hxieopassage

form ng menbeg‘ 22C. In the case where the surfaces S3 and S4 of the chip W
are det et nEG S PRBEEEARCELGE BRB6ATe hEPFmbng mambarc 2aH asateC and

oo SHEPSEE DD s LIS G SRR e
non- def ecirgeingipée€¥edLase e third and fourth cameras 13C and

13D on the downstream side passage forming member 22C.

In the case where the surfaces S3 and S4 of the
chip W are determined as non-defective by both third
and fourth camexras 13C and 13D, the suction pipe 30D
and the discharge unit 37 corresponding to the fourth
camera 13D are operated so as to suck the chip W into
the non-defective retrieve case 35.

On the other hand, when the surface S4 of the chip
W is determined as defective by the fourth camera 13D,
the discharge unit 37 corresponding to the fourth camera
13D is not operated so that the chip W is intactly moved
to the downstream side. Then, the chip W is collected
into the defective product retrieve case 33 via the
remaining chip retrieve section 32 provided on the
downstream side of the passage forming member 22.

Therefore, according to this embodiment, the
following effects can be obtained. More specifically,
it is possible to automatically inspect all of four
surfaces Sl to S4 of the chip W by the movement of the
chip W to linear direction, exclusive of both end faces

of cubic and rectangular chips in the moving direction.
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On the other hand, when the surface S4 of the chip Wis determ ned as
defective by the fourth canera 13D, the discharge unit 37 corresponding to
the fourth canera 13D is not operated so that the chip Wis inta %I noved
to the downstream side. Then, the chip Wis collected into the dz e]imimﬂﬁ
product retrieve case 33 via the remaining chip retrieve section 32

provi ded on the downstream side of the passage form ng nenber 22.
Therefore, according to this enbodinment, the followi ng effects can be

obt ai nedFuwtbegpesitievalthe chipi ¥ pesdiat ermdrmd gnatdefleigtiviepbot al |

of four surfaces Si to $S4 of the chip Wby the npvenent_of the chip Wto
li near dFESR iR IBXRIFRG SRS DOEh tHT asel 3P 2R }BQEAGH ar

chips i néoherdgg\é:iigr%{gi Et%‘?é i @Qfe%ﬁi%g C]I'kJ 29\95 tﬁgréﬁ%seng%fg%c hip W

I s determne ective by ea I mage processing ras I3A to

13D, in gfeme tpi sehHEYE AL tdefeahld e Hdidu V¥ ibheol endl Re tf046¢e by the
di scharge 'unit 37 and the suction of the retrieve pipes 30Ato 30D are
used i n ganbesaBiodn.tdhBeP atre sasedsimbloembielftebdnvel fprsyvent is
non-suction when the chip Wis determ ned as defective, and _to reduce a
possi bi | P3ESkER e hEP GHRFe PEBIRTRVEPE ARUSHE L HOR- Waiwkt Fhe

products. .Iln addition, .even.if the chi W.npves in tate Qf closely
cont acti ﬁd’”V\Pt %de:a% hgg’t%%?mlinneé heSs uéptgfﬁ’ cg?r?(;‘égpasa s%(ge%P ot %‘dcr?’en%er 22A,

a const apfos SR VALy S U MBHAOa LR8BG 8 YroaddesURld pkalden
passage form ng nenber 22B by the shooter 18. By doing so, it is possible
to carryrm-tesfeatpect ponoudie. cineadkiilBiong &3fennif tshatehtiipat
chips Wto be inspected - . .
W moves 1n a state of closely contacting with each other
in the supply side passage forming membexr 22A, a constant
interval is formed for each chip W on the upstream side
passage forming membexr 22B by the shooter 18. By doing
so, it is possible to carry out the inspection .by the
cameras 13A to 13D in a state that chips W to be inspected
is estranged one by one; therefore, inspection mistake
can be prevented from being made, and erroneous suction
can be prevented.

In this embodiment, the rotating feed section 25
has been constructe'd in a manner that V-letter, U-lettexr
and V-letter groove regions are arranged in succession.
The present invention is not 1imited to the embodiment,
U-letter, V-letter and U-letter groove regions may be
arranged. In this case, the upstream side passage
forming member 22B is formed so that the groove shape
is V-letter at the upstream side, and gradually changes
to U-letter shape toward the downstream side. On the
other hand, the downstream side passage forming member

22C is formed so that the groove shape is U-lettexr at

the upstream side, and gradually changes to V-letter
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I s estranged one by one; therefore, inspection mstake can be prevented
from bei ng nade, and erroneous suction can be prevented. In this

enbodi ment, the rotating feed section 25 has been constructed in a manner
that V-letter, U-letter and V-letter groove regions are arranged I JUN 205
succession. The present invention is not limted to the enbodi nent,
Uletter, V-letter and U-letter groove regions may be arranged. In this
case, the upstream side passage form ng nenber 22B is forned so that the
groove slsaprpei towdrfttheatlovhes tipseanean dede, Tandhgpratyablocehdanges to
U-letter shape toward the_ downstream side. On the other hand, the

downst r e&® iR PRESERRTI dPYONL #PRbeVaADICYSs N AEEG SHAVQES FRY Hoove

shape is U-letter_at the upstream side, d gradually changes, to,V-letter
157 SETEBEE L nge TONE A R RoRSR cln Ao, mayeft Withorhtg to
the preseitLpuIH i QR oY§' g%ﬁsrgioq\g%ég@pes may be enployed so |ong as
the chip Wcan be noved With the rotation along spiral |ocus. Further, the
appear ance of @EhiptWeshowbhien dpwearerhedi sEntch$paws EROwnOriKoandri ence
of explanation of the present invention, and the shape of the chip W
whi ch i s emeoddmenti dshedt FbaRsh| Ber, danvienigreef odd. expdagtidgie, the
face is not limted to f and .may be three or five

Sur aces O TIOPCBEAPoREcarIATRE AT 1 TRE KIDEROPS! REpdtis GRPeR Firces,

1 "onsy e LBEOLL ] Serlsettas L8y At Ll sLansed
For example, the inspection surface is not limited to
four, and may be three or five surfaces or more. In
accordance with the number of inspection surfaces, the
number of the rotating feed sections 25 is increased
or decreased while changing the number of the cameras
13A to 13D.

Further, the polyhedrcon inspection apparatus 10
of the present invention is not limited to the whole
configurationras shown in figures, and various design
modifications are possible so long as the substantially
same effect and operation can be ocbtained. For example,
in the embodiment. when the fourth camera 13D determines
that the chip W is non-defective, the chip W has been
sucked into the non-defective product retrieve case 35
in response to the inspection result. In this case,
the non-defective product is retrieved to the remaining
chipretrievesection32, and then, when the fourth camera
13Ddetermines that thechipWisdefective, the defective
product can be retrieved to the defective product
retrieve case 33 by the corresponding suction pipe 30D.

Further, in the embodiment, in the case of moving

the chip W, the vibration by vibrator has been given
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Further, the pol yhedron inspection apparatus 10 of the present invention
is not limted to the whole configuration as shown in figures, and vari ous
design nodifications are possible so long as the substantially sane
effect and operation can be obtained. For exanple, in the enbodi geq{ gm?en
the fourth canera 13D determines that the chip Wis non- defect|J N1

chip Whas been sucked into the non-defective product retrieve case 35 in
response to the inspection result. In this case, the non-defective product
is retri éwedthe tdieipemai nifige phigsertrilgveendcionni3? nand iiimibtredhen t he
fourth canmera 13D determ nes that the chipws defectlve t he defective
product &shthd s emucdinend « AR HREATPTE PFbABA LI T4 e sferagdy t he

d 30D. Furth d th f
v no AR PR Ere TR ey R VS hact BodR SR ST 25 5 O
2005 tosthesehibidh fﬂ'&%rpé esenholtnvieithi @R d St §0Lahidthedab thAS b

enbodi nent and a conpression air and other forced transport net hod may

be enpl oyegblhneaﬂwﬂulomtnélf me A5 pesd Ilovn Rt The ot Fhice hed-doaesgner a,
and may be replaced with other neans so |long as the surface accuracy of
t he chi poW ckhebecldPedt c@anrine hdeteigtede enbodi nent, the chip Whas been

the supply readaiinez hehiebBed T rBed Bhet B 1B JnBdtbrbPRbbect | on
feeder 12distRgudhg150e bglééalﬂyav%iiaecfémbsynehe%&m%éoenene one.
In this case, other neans estrangi ng the ch Wmay Dbe enpl oye For
exanpl e, sttewa)pplyosi.dePassagRe supply means 11, and then, has
been moved on the polyhedron inspection feeder 12 using
the shooter 18 in a state of being estranged one by one.
In this case, other means fox estranging the chip W may
be employed. For example, the supply side passage
forming member 222 and the upstream side passage forming
member 22B are supported sc that vibration is given to
them independently from each other, and the upstream
side passage forming member 22B is vibrated by a
relatively high frequency, and thereby. it is possible
to senarate the chipW. In addition, the upstream side
passage forming membexr 22B and the downstream side
passage forming member 22C are supported so that
vibrationisgiven tothemindependently fromeachother,
and the downstream side passage forming member 22C is
vibrated by a relatively high frequency, and thereby,
it is possible to keep a estranged state of the chip
W. By doing so, for example, even if the chip W is
supplied in a state of closely contact with each other,
the interval between the chips W is secureiy formed;

therefore, it is possible to securely inspect individual

chips Wby the cameras 13A to 13D used as the inspection
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form ng nenber 22A and the upstream si de passage form ng nenber 22B are
supported so that vibration is given to themindependently from each

ot her, and the upstream side passage form ng nenber 22B is vibraigq ﬁé ?
relatively high frequency, and thereby, it is possible to separa U 00
chip W In addition, the upstream side passage form ng nenber 22B and the
downstream si de passage form ng nenber 22C are supported so that
vibration is given to themindependently fromeach other, and the

downst remeande passage forming menber 22C is vibrated by a relatively

hi gh frequency, and thereby, ossible to keep a estranged state of
the chip W BfSIcthE¥sderby %‘i&ﬂbltg‘ e S8F IR hd Chi PAFPT IXRPptPed in a

state of «Glo38lysE0n! 6 i £BeSACRIY By nb G dilUGYBL NS URFLLRELSN P W

IS secure ore, it is pO eto SEC re I nNspec

i ndi vi duaalas cah@s/gsgga@@ ﬁamlasglﬁérﬁweiBDmsfdhaié hﬁorﬁﬁaﬂfcihﬁﬂ» 23 2 7
JUN 2005 neans. Is evident fromthe description, according to the

present iansdmpencott geogolehedFonrimepectinen pfceléylhledzhram; ihspsstiaga
form ng nenber, which is formed into a shape of grqove. Further, the

pol yhedr SiE ¢ AEFcEi Bﬁo"fi‘é%%l@r"’}ghp?}aﬁl ’a‘éaa\?ﬁ]t’hgtiﬁ%efio%ﬁﬁ‘ﬂf?eéﬂ“§§@t i on,
wh t d f
o ?th | g:(T:;O %(Sv%aﬁars' 9—*1 e all) iel !r{lﬁf%ﬁgﬁngn# STRAle :B?gda%gﬁ frovi ng

the frispecti on o Jec IpisT
predet er iN&IMaRGIEg dReeRi©{8n d@%@ih%é@@l‘dﬁﬂ?ﬁt_’jb@"\: Cﬂ%e’éf)a@lﬂ the

passage formng nenber, it is possible to rotate and nove the inspection

obj ect | ikeealspprics rlajcall;edébyaa resedetedminespaoiglom. Therefore,
when moving the inspection object on the passage forming
member, it is possible to rotate and move the inspection
object like a spiral locus. As aresult, the inspection
object, that is, the chip can be moved in a state of
exposing the inspection surface of chip hidden in the
groove in the initial movement. Therefore, it is
possible to polyhedraly inspect defects such as scratch
and deformation on the surface of the inspection object
without carrying out visible inspection, and thus, to
effectively perform inspection with high accuracy. In
addition, the inspectionobject ismovedwhilerotating;
therefore, it is possible to linearly form the passage
forming member, and thus, to achieve device
miniaturization.

In particular, the rotating feed sgct ion is formed
inamanner thatV-lettertype, U-lettertypeandV-letter
type groovesor U-letter type, V-letter typeandU-letter
type grooves are arranged in succession in the cross
sectional shape. Therefore, it is possible to move the
inspection object while rotating it by slightly

modifying a design of the groove shape, and no problem
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object, that is, the chip can be noved in a state of - exposing the

I nspection surface of chip hidden in the groove in the initial novenent.
Therefore, it is possible to polyhedraly inspect defects such as s ? P&3M5
and deformation on the surface of the inspection object wthout ca 3

out visible inspection, and thus, to effectively performinspection with
hi gh accuracy. In addition, the inspection object is noved while rotating;
therefore, it is possible to linearly formthe passage form ng nenber, and
t hus, toaadlsese sdeviicthdhi mamufactarxre tesjarbecgmes thicaghet afflimg -f eed
section is forned in a manner that V-letter Ey e, U letter

t ypeandVapétk eion.y pkhgr Jvbatdmyg| 68 B6hd ‘QP A& tBPPRIEEIN@U letter

type grogves are rraggﬁag %ﬂe§‘léci§jssi.q__n_ig gz)qsgigiga §§c\tﬁ'né)€ghnshape.

Ther ef or §°MR°1'§Yos s OCOVE theé ~ i Sp&Ct 1 on - obj ec iTerotating it

by sligh{ley-sgedhfyipgsadiestamn ©f the B6ea¢a shapee @ndera Poablsam 24 2 7
JUN 2005 arises such that manufacture cost becones high. In addition, the
rot ati ngafgericatil®ntios slppkidyd axi<oipgneduipmenthsreby, it is

possi ble to obtain versatility such that the rotating feed section is
appl i cabl e to Euxeddgrexeft¢agddqi@ phentbe pRasent dcveedtdPro the

ecti on RATTE e A PAREHERATbP 1T o &g pore (ifia Fard Ss2tidy =
V-1 et t er nupen §8E hie B3 r S 8R¥Fe 30288, VLI LOPRENEYpea th-1Be vokat{pe feed
section having the arrangefrent of U letter type, V-letter type and
Uletter arpev-letter type sectional groove shape, is combined
with the rotating feed section having the arrangement
of U-letter type, V-letter type and U-lettexr type
sectional groove shape. Two rotating feed sections
having the arrangement of V-letter type, U-letter type
and V-letter type sectional groove shape are
continuously combined with each othex. In addition,
two rotating feed sections having the arrangement of
U-letter type, V-letter type andU-letter type sectional
groove shape are continuously combined with each other.
By doingso, therotational angleof theinspectionobject
can be twice. Moreover, it is possible to improve a
degree of freedom of design by the combination with the
different type rotating feed section.

Further, in the polyhedron inspection apparatus
of thepresent invention, itispossible toautomatically
inspect each surface of the inspection object, and
besides, even if the inspection object is continuously
‘supplied from the supply means in a state of closely
contacting with each other, the estrangement feed

section for the inspection object foxrms a predetermined

interval between the inspection objects. Therefore,
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sectional groove shape. Two rotating feed sections having the arrangenent
of V-letter type, U letter type and V-letter type sectional groove shape
are continuously conbined with each other. In addition, two rota{n{Nfesd
sections having the arrangenent of U letter type, V-letter type and U

| etter type sectional groove shape are continuously conbined with each
other. By doing so, the rotational angleof the inspection object can be
twice. Mireover, it is possible to inprove a degree of freedom of design
by the cénbiwapries Wpille theseduifelempeypd v dhat ing pecd isestdlmieckur t her,
in the pol yhedron inspection apparatus of the present invention, it is
possi bl e aB¥oRREcaldRd TR FRTT¥a P Suithi el BERGfRt LRI ey dihebj ect ,

and besi.q.‘ exen ;']f t@?gr_]s %ctgon .ect Ls cQntinuqQusl upplied from
the supply TRans TR a"stace’ of close %glglghtgglt ilr{’gs%e{:%%%%h"‘?tﬁg?ke[ he
estrangegif bHeeGreoediwagf.or the inspection object forms a predetern ned
I nterval between the inspection objects. Therefore, 25 2 7 JUN 1005 it is
possi bl e to sefurethespecthyg plodymedecn ohnshicact ione dppara tasdilso carry
out the inspection by the inspection neans; as a result, an inspection
m st ake PE&RVBESSH svbhbedPerdie BEL eViehanpanPhedvichnddscti i oawbphest us is
provi dedt‘Mé hi;t)ge d& E.Lioeﬁ/e gearés.{/ éfm gh dj sti n%ui shes the i r{S.pect i on
obj ect deter m REF B AGH: fRPdEtive B r&é’f’é‘f‘f?i & it = B&fect PvE pr oduct
and def egld #&€ctRRAEUSht AN AL L vé ePHISAES ! land NAJELE QYR MEaNS
I s conposed of the suction unit and the di scharge
product,  r and thereafter, retrieves it. The retrieve
means is composed of the suction unit and the discharge
unit. By doing so, it is possible to securely extrude
the inspection object from the groove, and to securely
retrieve the non-defective product and the defective
product in cooperation with the suction force of the
suction unit. As a result, the present invention can
provide a polyhedron inspection apparatus, having the
effect, which has not been pexrform in the conventional
case.
Furthermore, the passage forming member is
composed of a plurality of members divided along a moving
direction of the inspection object and a vibration
frequency in the downstream side of each passage forming
member is set highexr than the upstream side thereof,
the inspection object is movable in a state of estranged
fromeachotherusingadifference between the vibration
frequencies, so that, even if the chip is supplied in
a state of closely contacting with each other, it is
peossible to securely move the chip in a state that the

chip is estranged from each other, and thus, to securely

inspect individual chips by the inspection means.
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unit. By doing so, it is possible to securely extrude the inspection
object fromthe groove, and to securely retrieve the non-defective product
and the defective product in cooperation with the suction force of the
suction unit. As a result, the present invention can provide a pdXHadme
i nspection apparatus, having the effect, which has not been performin the
conventional case. Furthernore, the passage form ng nenber is conposed of
a plurality _of nenbers divided along a noving direction of the inspection
obj ect artP@VWA B aBloPPPREGAIRE 1LY t he downstream side of each passage
form ng rrenbeic i s .set higher than the u st%eam sjde.t her eof a t he

i nspecti on obj elyt:’ BEERGVAnt-& VS 5 8Pat 8 9P %Tcr‘?itﬁjggcf‘ s ﬁpoﬁpgacﬁagﬂ?e‘r usi ng
a differepeechetdaan {depkidy ahi A n{RABENICLEEFa® hR}ur&¥§N &f the chip
is supplied in a state of closely contacting with each other, it is

possi bl e ¢ Desantivaliy: wpbherchs psthaha ad aierbhdics hehiphiqapacediornged
fromeach other, and thus, to securely inspect individual chips by the

i nspect i o nEdes. 12&e- 7 JUN 2005 Industrial Applicability The present
invention is applicable as an apparatus, which can inspect a finished
surface accuracy of electronic conponents such as ceram cs chip capacitor
or the like. 27 Z 7 JUN 7005 CLAIM 1. A polyhedron inspection feeder

i ncl udi ng a passage
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form ng nmenber for noving a pol yhedral inspection object to a
predeterm ned direction, characterized in that the passage forniqggﬂFnber
is formed into a shape of groove, and has an arrangenent of V-1 ét't ﬂ@%e,
Uletter type and V-letter type sectional groove shape, and further, is
provided with a rotating feed section, which includes a groove having
right and left inclined angle changing along the noving direction of the

i nspection object so that the inspection object is rotated by a
predeterm ned angle. 2. A pol yhedrongpggpecti on feeder including a passage
form ng nenber for noving a polyhedral 1nspection object to a
predeterm ned direction, characterized in that the passage form ng nenber

i's formed, i nkopa1SheEarsh ORepwt 286 Hase s raimrpedenig of phbeldgs type,
V-letter type and 'U-letter type sectional groove sha and further, is

e,

provi ded fWrRing omemipgrf & seeMighd avm%ymﬁmis 1DIPBGE-Rlvi ng

right a_ndo}!)g%.tcﬂ nehi g rﬁ%érﬁ!ﬁ@ah&i@é@eib% vk PE clid Bebiead 04 the
a e

i nspection object sot I nspection object is rotated by a
predeternihat angle. 3. A polyhedron inspection feeder characterized in

that an upstr S] 0 e ' e | ed s#RfdeON
described in -clal n#’%%%éggng{&?é{dl%ﬁbg%%%eigrg%gﬁd r!i?%{ég gegt I on
descri bedb fngrd@dwe?. AndAlpos yhedran: angrioenén deelerl ehbracte¥YPged in

that 28 g {4 %Ne%oggpé[ 29 d Q’t—%é@gefreggpsee%té@@§ogl%slc@vansﬁla%jér} 1 are
and further, is provided with a rotating feed section,
which includes a groove having right and left inclined
angle changing along the moving direction of the
inspection object so that the inspection object is

rotated by a predetermined angle.

2. A polyhedron inspection feeder including'a passage
forming member for moving a polyhedral inspection
object to a predetermined direction, characterized in
that | '

the passage forming member is formed into a shape
of groove, and has an arrangement of U-letter type,
V-letter type and U-letter type sectional groove shape,
and further, is provided with a rotating feed section,
which includes a groove having right and left inclined
angle changing along the moving direction of the
inspection object so that the inspection object is

rotated by a predetermined angle.

3. A polyhedron inspection feeder characterized in that
an upstream side or downstream side of the rotating feed
section described in .claim 1 is combined with of the

rotating feed section described in claim 2.
4.}kpolyhedroninspecthmqfeedercharacterizedjjlthat
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conti nuously conbined with each other. 5. A polyhedron inspection feeder
characterized in that two rotating feed sections described in claj @£
continuously conmbined with each other. 6. The pol yhedron inspectiggﬂy g@?
according to any one of clainms 1 to 5, characterized in that the passage
form ng nenber is. conposed of a plurality of nenbers divided along a
novi ng direction of the inspection object, and in the downstream si de of
each passage form ng nmenber, a vibration frequency is set higher than the
upstream sivee ddieseding afeddir shercidhe idspectiloand dlsj eclaiis nbvaldee in a
state of estranged from each other wusjng a difference between the

Vi br at i onCPRéGUERRHESLY ?¥“¢Pbﬁ?§héﬁ+6h'%ﬁ%%gcfi “&ppar at us conprising: a
passage form ng nenber for noving an i nspection object conprising

pol yhedron to a predeterm ned direction; inspection neans arnan%ﬁgiat a

near posi i oh ke brH§adieonphBSRFCE 4P AF SRFBS N2ZRF ¥ BF HaRDEdt it Bach

surface pf, ”}e?{a%a% | o0 OB St APHSSURPLY YTBSEE A angadon? ate
upstrean15|5E of the passage form ng nenber, and for supplying the

i nspect i onoolyjjartous thecsgassined o hthg eashb@theKaracteri zed in that the
passage formng nenber is forned into a shape of groove, and has an
arrangenent of V-letter type, Uletter type and V-letter type sectional
groove shépeThandoflyhddren sipspeaeton tfeadedt aa¢agriteddséQ i dnY

Blong t neofy i T E8E: dn Lot S ne TR e b b h b s Thar Pe | apect i on
obj ect i sforraiithgdnmeymibe pr ddet eompuesednglfe.a Z291urality of members
divided along a moving direction of the inspection
object, and in the downstream side of each passage
forming member, a vibration frequency is set higher than
the upstream side thereof, and further, the inspection
object is movable in a state of estranged fromeach other

using a difference between the vibration frequencies.

7. A polyhedron inspection apparatus comprising: a
passage forming member for moving an inspection object
comprising‘polyhedron to a predetermined direction;
inspection means arranged at a near position along the
passage forming member, and for inspecting each surface
of the inspection object; and supply means arranged on
an upstream side of the passage forming member, and for
supplying the inspection object to the passage forming
member, characterized in that

the passage forming member is formed into a shape
of grodve, and has an arrangement of V-letter type,
U—lettertypeand\ﬁdettertypesectionalgrooveshape,
and further, is provided with a rotating feed section,
which includes a groove having right and left inclined
angle changing along the moving direction of the
inspection object so that the inspection object is

rotated by a predetermined angle.
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2 7 JUN 2005 8. A polyhedron inspection apparatus conprising: a passage
form ng nenber for noving an inspection object conprising polyhedron to a
predet erm ned direction; inspection neans arranged at a near posi%igﬂ

al ong the passage forming nenber, and for inspecting each surf acé ke
I nspection object; and supply nmeans arranged on an upstream side of the
passage form ng nenber, and for supplying the inspection object to the
passage form ng nenber, characterized in that the passage form ng nenber
is formed into a shape of groove, and has an arrangenent of U letter type,

V-letter type and.U-letter type sectional_dgroov a ad .further, is

provi ded évi‘t % ap?&tyﬁeﬁﬁopee%ﬁgg)&qtoh?n \ﬂ#%%‘g'ﬁﬁcc %dggmapggg&vi% ha\% ng

ri ght andphefdadactbred ngngéabehant ngnakang tare imypeg ti oacobdreot t he
I nspection object so that the inspection ob gct Is _.rot tﬁd gy a. .

pr edet er nFREWP Eh§LE T POFHE $F PR dr Ond ri:’sle'é BitSF ApPE A4S T8t or8g to

claims 7 oh$esbbaArtiidzgdairtdhgbd Be appaf=t Ysoshiwidaralaelgidase
retrieve nmeans, which distinguishes the inspection object determ ned as
non- def ecPdsage HerBélY&SHPE oA et AveS BEERIC I HRICHeF BEH AR

product ag¢ they %ﬁ%@{ecﬁﬂﬁi@gg%&ﬁ; ARd 5DQ B BT 8% s RaRS nige @ appOsed

of a suction unit ng a suction port for the inspection object, and a
di schar geapnipstfoeabl swidRy & gdee tpa Eha I N HRENLET GHFBEE T ATHE IR Hove

so that asﬁ&:ﬁ?f%ﬁ?@ /e jjr?s?@@tf‘i&ﬁ LRS dSRestd RE pakisede £8rmitey

pol yhedr on Frispection apparatus according to any one of clainms 7 to 9,

‘char act eringgibén, t ktarheterized in that

the passage forming member is formed into a shape

of groove, and has an arrangement of U-letter type,
V—lettertypeandLFdettertypesectionalgrooveshape,
and further, is provided.with a rotating feed section,
which includes a groove having right and left inclined
angle changing along the moving direction of the
inspecﬁion ocbiect so that the inspection object is

rotated by a predetermined angle.

9. The polyhedron inspection apparatus according to
claims 7 or 8, characterized in that the apparatus

further includes retrieve means, which distinguishes
the inspection object determined as non-defective or
defective into non-defective product and defective

product and thereafter, retrieves it, and the retrieve
means is composed of a suction unit having a suction
port for the inspection object, and a discharge unit
for blowing a gas to the inspection object in the groove
so that a pressing force is given to the inspection

cbject.

10. The polyhedron inspection apparatus according to
any one of claims 7 to 9, characterized in that the

passage forming member is composed of a plurality of
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passage form ng nenber is conposed of a plurality of 30 2 7 JUN 2005
menbers divided al ong a noving direction of the inspection object, and in
‘the downstream side of each passage form ng nenber, a vibration f&Edukned
is sef higher than the upstream side thereof, and further, the inspection.
object is novable in a state of estranged from each other using a

di fference between the vibration frequencies. 31

members divided along a moving direction of the

inspection object, and in the downstream side of each
passage forming member, a vibration frequency is set
higher than the upstream side thereof, and further, the
inspection object is movable in a state of estranged
from each other using a difference between the vibration

frequencies.
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