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APPARATUS BACKGROUND OF THE I NVENTIXON Field of the Invention The present

‘invention r ol yhedron inspection feeder and a pol yhedron

' nspect l on qgﬂmmwmmm’m d in particular, to a polyhedron inspection feeder
and a ron I nspection appar at us, mh'ch are suitable for inspecting a
surface accuracy Ggpo2 |nspect|on obj ect such as chips of electronic
conponents. Description of the Related Art Conventionally, in the case of

I nspect i Nng FHOLKWHEDRON {INS®EDTIONA GEEDERe AND! POLYHEDRONOINSPECEBION as chi ps,
each surface of these chips has been i nspected by a worker using a | oupe or
the like. However, in the above-n%ﬁkk%#ﬁﬁ%inspection, t he worker takes

t hese chips by his hand one by one, and then, visibly inspects them for
this reason, there are many cases where defects such as nicro scratch and

def or matg QR EROUND & 1M TN oN?s a result, or of m xing
defectives in products. Further, the worker is fatlgue’{"mwﬂ l”" wmm

inspection; for this reason, he has a heavy workl oad

probl em ari ses such tha&gg;eat unevenness i s caused in inspeBe on accuracy
dependi ek refvdrherinyendian | n view of the above probl em the inventor

of the present |nvent|on 0 ed a hedr on | & tion,feeder. (Japanese
Pat ent Applicad | N ﬁgenjz'ogllv%ﬁ%ﬂ% e@ﬁ%eﬁ ?g %l?ot Ce 8y i%ﬁ?oﬁgﬁgrcal |y
i nspect i figedd bﬁaeaipéyyﬁaaeoﬁe%pwtl% AppaPEPes! bl QPpREtiEA1Ar Process
for noving the inspection object
to a polyhedron inspection feeder and a polyhedron inspection
apparatus, which are suitable for inspecting a surface accuracy

of inspection object such as chips of electronic components.

Description of the Related Art

Conventionally, in the case of inspecting finish surface
accuracy of electronic components such as chips, each surface
of these chips has been inspected by a worker using a loupe or
the like. However, in the above-mentioned inspection, the
worker takes these chips by his hand one by one, and then, visibly
inspects them; for this reason, there are many cases where
defects such as micro scratch and deformation have been
overlooked. As a result, this is a factor of mixing defectives
in products. Further, the worker is fatigued with the
inspection; for this reason, he has a heavy workload. In
addition, a problem arises such that great unevenness is caused
in inspection accuracy depending upon worker's skill.

In view of the above problem, the inventor of the present
invention proposed a polyhedron inspection feeder (Japanese
Patent Application No. 2001-127248) which is suitable for
automatically inspecting finished surface accuracy of an

inspection object in a process for moving the inspection object



in a predetermined direction. The feeder conprises a passage form ng nenber
provi ded with a groove capable of noving the inspection object by giving a
predeterm ned vibration in a state that the inspection object is received.
The groove of the passage form ng nmenber includes a rotating feed section
in which the right and left inclined angles change al ong the noving
direction of the inspection object. Wth this rotating feed section, it is
made possi ble for the pol yhedron inspection object to nove while rotating
al ong t heénspiprédéteaakined dlimsfeidn .ONThe Pecdst addinprevsds Gf pagedgacy can
be obtained by taking i mges of the finished surface by inspection caneras.
However , £PEMing pewvpesenrpulighrddwathi asgaopvenchpabde ofsoovibad hheve,

Cuppty mBREREERBR AR bF B B e e P B ar LR AR ERE |

| nspect! PRaPbiRE! SRS e SR A :}g%éf%& O 2mbd egebsy e gedsfest ance

Is not satisfactorily ensured. "Accor for exanpl en two or nore

i nspect i pasehpeciarntityy MeMBEriih SRTRAS S i1t atingUEde & isalce ibhain Whechr ont end
face of the followi ng inspection object is brought into contact with the
rear endtBr rdgdtofangh lefshenebinedj arglemi ehange patpngotibed BA¥AHGI n t he

nmovi ng diitection, the jnspection.caneras fail to recognize the position of
a seponddﬁrngfgp PESBQEtEBﬁPSS sep P %ﬁ?{1ngiF% §ﬁﬁsn§ﬁé8FﬁBﬁ Eﬁfpure
causi ng gHeRiBhOLItENy %a@%&ﬁiwfe P62 4l So GAT d¥¥n PRsHELL 8Bk bbhjektct ed.
SUMMARY COF THE | NVENTI ON The present inventi'on has been proposea in view of
t he probkenmsovécwiot tle nolta tiarg @ljoast the shiral elseadk | ramghtinepecsiba provi de

a pol yhedron inspection feeder and' a pol yhedron 2 | nspecti on appar at us,
whi ch™ caffr2|Gefai mieEel &G WHiRDbFebtRe obd agpednby talelnhAmadesre t he

rel 1abil Ley oL E06s LNSRCCLERACECRY" AS¥pe RN Yartlifir! Of the present
Invention 1S to provide a
However, in the proposed polyhedron inspection feeder
described above, although inspection objects are supplied one
by one from a predetermined supply means, the reliability to
maintain the intervals between the inspection objects along the
moving direction to a predetermined distance is not
satisfactorily ensured. Accordingly, for example, when two or
more inspection objects are moved in succession in such state
that the front end face of the following inspection object is
brought into contact with the rear end surface of an inspection
object which is positioned ahead in the moving direction, the
inspection cameras fail to recognize the position of a second
or later inspection object resulting in an inspection failure
causing such problem as defective products can not be reliably

rejected.

SUMMARY 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 polyhedron



pol yhedron inspection feeder and a pol yhedron inspection apparatus, which
can reject a polyhedron object to avoid m sjudgnent when the posture of the
‘pol yhedron obj ect being noved is not proper. In order to achieve the
above-nmenti oned objects, the polyhedron inspection feeder according to the
present invention conprises a passage form ng nmenber provided with a groove
for formng a passage for an inspection object, and a conveyi ng neans whi ch
i s disposed novably al ong the groove and engages with the inspection object
in a statiesphgtipnsppppamatwur f wbéchf ¢dre redpebiyomabg ednspecdiposed to
the outside of the groove to convey the sane in the groove, the passage

f or mi ng ﬂBﬁﬁngiRHQHﬂﬁ;%P?otﬁ??n&apeéﬁﬁﬂﬁﬁiQH?f¥ﬁ1+ﬁk%}+ﬁ§ Phe tPRspect i on

obj ect by a Eggggﬁeggtgggﬁgngle in a process that the inspection object is
noved) and the conveyl ng ans is provided with an engagenent area at every

predet ermi ned ARbeh¥al obfeEHh ENAIRE peBnthenv8sPE6h1 DO €W qana by one

in a state that the rotation of the inspection object is permtted. Wth

t hi s arrpedgyhedrona inspection wiieelernspett rorpebylkedsorndageeotiioh t he

respective engagenent areas are positioned being separated at a certain
SPPaRFLY o

i nterval Eh JMHED | FABCE6IES TR WPPHYPRET PR @RARCThEE Qe diYOrife
e”gage@R&s@h?ﬁ@en%%&%ﬂ@%ﬁ%?&%ﬁe d“ic{?ﬂég;'g'igh%dr%ﬂc& eoé:?b?!th H{,)vte*&at

pl ural inspec n objects ¢ i nue 1'n succession can pe relia prevent ed.
Hence, the neki pkopeky of the inspection accuracy in each inspection object
can be ensured. 3 In the present invention, the follow ng structure is

adopt ed, that B, oxldercdoveaghhitevreabikei sbpvenmentioned bbliectehi dhei s
nmount ed to apn _a pair of. pul lLe around f.herebetween, the engagenent areas
e or bR LR Bnb idnets fah 68X e s i £ B BT ap R SRR aR i

the ins p%;nFeaseEi §CHassWd Ned i h P inleible 9rowf3ehnﬁp€ﬁta Y dRIeE FoxCan

rotate snoothly along the i nner surface shape of the groove. Additionally,

t he i nspéotrmdngabpastagarfdireantivnahealtdon dipect 0anéd avwcbhoayingweansg t he

i nspection surface of the inspection object. Further, in the case that the
i nspect i YRiCE hBAELSRASRY BaNaPAE, aken dhgi grererl andt prgePEeR With (theni nati on
by backgr, [ a i 8. gr.oQv be eld m nat.e
rejectio%ggggﬁgEPheggnggzggrgdﬁgﬁgedﬁg%folﬁ%?%gggggn% 5#%3Fe°%a%h§é

prevent ednspecitsofr 8bgecedikhakpbheabed tths SNBSS JrdRRST hrough
the inside of the groove of the passage form ng nenber in a state that the
surface obnviey bbet semegénekhe| groeveical. Wth this configuration, when

the inspection object is rectangular or the like, the inspection surface
can be exposedtgﬁnﬂ¥ﬁ%ﬁQ%ﬁIéb%ﬂﬁ%%hcﬁegﬁﬁﬁ &Pcﬁﬂgeﬁeﬁl FOFEEFﬁﬁogge%he_

| nSpect | QRctdBnPEoLaLbt &£t Ry It hingpR¥itibn EH5LEE b} NE JHRRAUpliMENT | ON
conpri ses a passage form ng nenber provided with a ‘groove for formng a
passage fhogleninnapecbessobhatt thanilnspeotii@yiotsyjemEanss winwdd, sardi sposed

movabl y al ong the groove and engages with the inspection object in a state
that inspecti ofRSUFPRERYHRI tRAT T &hfe PLOYAAEH] BEEh| an SHRAAIRMEN: FEDout si de

o 0, IR et BRERR BERERA SN RURRLHAE FERTS L0

i nspecti o _ e conveyrng _ upstTeam'si de of
the passapgelesndmg byeohein 4 ke atePphit Rhdabat Doh E PheVirfibMildn a

plurality of supply passages for supplying inspection objects at a

p|ura|itpbject is permitted. With this arrangement, a state, in which
inspection objects engaged with the respective engagement areas
are positioned being separated at a certain interval from each
other in accordance with the interval between the engagement
areas, can be obtained. Accordingly, such possibility that
plural inspection objects continue in succession can be reliably

prevented. Hence, the reliability of the inspection accuracy

in each inspection object can be ensured.



4 of points in the noving direction of the conveying neans. In the
configuration as described above, it is possible to reduce such situation
that no inspection object is supplied to the engagenent area of the
conveying neans as little as possible to all ow decrease of inspection
efficiency to be reduced. Furthernore, it is preferred to provide a neans
for rejecting an inspection object when the inspection object to be engaged
with the conveying neans is not in a proper engagenent posture. Wth this
arrangenent, ofhythaepresgadt iiorvenlijiont,s ttheat falkowinvmysthettiure as

pr edet er m_ned gosture are sent to the passage form ng nenber. In_this point
al so, itafePpedsi Brat 1151 cthR LINEYING R Hrls formedp&Eemof Bettei ency.

SULLL TUGRDEE - o cBROTE R L0 AMOM: BHSH-SLIACHUE Fo-05RYdER0 2

posture I'ng nmeans pectron surface at a predéterm ned
posi ti ontmBeanfagemsaPesteas abéeebried ifathedplaneedet enni pedti pgpecti on
position. Wth this structure, such possibility as tottering of the
i nspect i barmingaperfamalbdopseviont ethcelsving et t inapacghoncobiecys.
I nspectiQn _can be qbtained. The rotating feed section in the present

i nvent | o F8 s THHCEE TS BRGrRRRET AT APAGCT iRk s e EFPBRALY
conf | 9ur 21LR0) ik IRAREALUYE6E Slale b¥ e rQSOSEa'Addaé%i'ogﬁﬂ%; ¥pe. and an

intermediate type t IS positio herebetween and gradua anges its

shape angngpstt oY fetetan v Rbes@llvng fite igioRve! wDthebt eolelrsng
rectangul ar or cubic solid; however, other solids are not excluded fromthe
obj ect . tlraeinepestionisunfage difr dbei dnspecpaont dpbieth. t Fugrtdeaci fincati on
are used, _presunming FIG 1 as the %tandard,i%%run,otherwﬁse specified. 5
BRI EF DESCRI SPEON ‘G THE'DRAWPREST EP1 18 Made 1YY  FRUPERRenstPESl |y

showi ng gReeRkbASeflection of illumination by background in taken image,
i.e., the groove can be eliminated, rejection of non-defective
products due to inspection failure can be prevented.

It is preferred that the belt is disposed so as to pass
through the inside of the groove of the passage forming member
in a state that the surface of the belt is generally vertical.
With this configuration, when the inspection object is
rectangular or the like, the inspection surface can be exposed
symmetrically to each side of the belt, therefore the inspection
can be carried out efficiently.

Further, the present invention comprises a passage forming
member provided with a groove for forming a passage for an
inspection object, and a conveying means which is disposed
movably along the groove and engages with the inspection object
in a state that inspection surface of the inspection object is
exposed to the outside of the groove, characterized by including

a supplying means for the inspection object attached to
the conveying means at the upstream side of the passage forming
member, the supplying means being provided with a plurality of

supply passages for supplying inspection objects at a plurality



structure of a pol yhedron inspection apparatus according to one enbodi nent
of the invention, FIG 2 is a top plan view schenmatically show ng the

‘pol yhedron inspection apparatus, FIG 3 is a top plan view schematically
showi ng a supply nmeans, FIG 4 is a perspective view schematically show ng
princi pal parts of the supply neans, FIG 5 is a perspective view
schematically showi ng the supply neans fromwhich a front block is omtted)
FIG 6 is a perspective view schematically showing the inside of the front
bl ock, FoG pdints airrdes madhigoddlreciténnshbwiing eosteying heanshi pInar e
supplied in a proper posture ) FIG 8 is a cross sectional view_show ng a

stat e t hERecFRpSi e tsiihPscdePrTaRed mhdtfer todfuressir ks t@ Fedy¥cer oss
sect | Onaguéﬂagyﬁﬁ%‘é\égﬁoﬁlxé{aﬁg &Hé@ ?@i&? 8‘5&/ cdpved %Hég#? 8a§ﬁgge

form ng ne S a perspectirve view Schena OWI ng a

rotatingehgegdenhiti Shedfof HIAS AU WY MbaRTRRY 1ifthGe lﬂs b@s@ﬂb@épl oded
perspective view showing the rotating feed section, FIG 12 is a view

il lustratongliowadecrease enferinspect oim rﬁﬁﬁldﬂ@qyotta:t ibeg redatedlect i on, FI G

13 is a cross sectional view show r&‘g rincipal parts _of a retrieve neans of
chi ps det er ni nEBTBRe¥RI%R1 | Ybs 18y greth 19 Frevédes @i afPy showi ng

br oduct s FeIREr R ged Dl R Bt e e e S b e e
embodi mepe Hgddaa wi el aille EMNCEYING mélanls DE ndesoh abeEofdSengaigemantr ont

vi ew showi ng a pol yhedron inspection apparatus accordi ng to one enbodi nent
of the i peehtren, Vb;tidﬁ Rilds anmangemgntpl amlyi dlvet Hospectiag ohdestsn FI GS.

1 d 2 he 6 h d t t 10 i
Teans LLtHAEGAER ALSYADALRAR BoPEPORCETRLITS SS T SEB ReyT 1 FoBns. 12
provi dedpbochlie AuARLg WRARRELL. 1 6YHRHIANABSPRE 0D Joien o1 3of OF

novi ng ah I nspection object, a generally rectangul’ar cer chip capacitor
in this eedadentht Qeereasafdfrthe efespeck ian st filviendy. working in

conbi nation with the conveying neans 12 , first to fourth caneras 14 ,15 ,
16 and 17 usedShdlinSpeeheln heaks RIfIzad él%ﬁ’glotpﬁe S}S‘GWH@&ﬂ@ﬁuFﬁspectl on
feeder 13 apovad{ﬁatrl eve nmeans JaSLHf or. rr(?tr kmg the p%sW|cn accor dance
with the Fn%pec 'f]f thh]t J NBAdere 8 csBF&éf’ectlve
product Ssuﬂﬁﬁc&%’@|a\’pﬂ‘8§@§eﬂtﬂl1ﬁ@m§é§ﬁ§lcﬁu b:ﬁaaefhaqrtst‘;?écﬁ:ﬁﬁﬁb\bgactthe chip
W and a shooter 22 that is connected to the upper open end of the hopper

20 and ahlkswge@icbedhiap priedetelrindaedovimspections posiiyipassagéthothiisg bl ock

21 side. The hopper 20.is a how_ feeder whose jnner_side is provided with a
Spiral paSTNGEUIEA, SRARCRIPSIPIIIEY &F {10k THNDLE athoC SREBSGHERAr d as it

COMes Up‘%&@aclat V%enaﬁépfp%v%%tteiaat tRE GNipeUif €lChfgh | Bc%H&":‘&‘é§5' 0”

fromupper sid vibration is given to many c chi ps WTeceived in
hopper Zanpea:t\ilohr aanrbénobtaimwesd). As shown in FIGS. 3 to 8, the suppl y
passage form n% bl ock
he rotating feed section in the present invention is
constituted of a groove including, in cross sectional
configuration, a generally V-letter type, a generally U-letter
type, and an intermediate type that is positioned therebetween
and gradually- changes its shape and continues thereto.
Preferably, the inspection object is a rectangular or cubic
solid; however, other solids are not excluded from the object.
The terms indicating direction or position in this

specification are used presuming FIG. 1 as the standard, if not

otherwise specified.



21 is fornmed using a plurality of nmenbers, that is, a rearside block 24
positioned i medi ately bel ow the shooter 22 and given with vibration by the
vibrator, a front block 25 positioned at the opposite side of the rear-side
block 24, i.e., at the near side, and an inter-block 26 di sposed between
the bl ocks 24 and 25. In the rear-side block 24, the upper surface |ocated
at the inside of the outer franme 27 is fornmed into a slope surface 28 so
that the upstream side conmes to the upper position. It is adapted so that

t he chi pBRIERENBESQCRIPEIGN o THE fRRADNGS n 7 successi on by neans of the
vibration given_to the rear-side block 24 . As shown in FIG 5 , the
inter-bl ock 26FF€- fbried®i FErh GepesSpmatdeaddy shamicly @fe eipdtPeam si de
comes at ' I oSl t1 i .respect_t rea i de, and
ot hr oc® Buikk EEb, o HOPFLABRR i A Bickt 0 R ndl st HEBRATRL G ELE. O
(supply pmesagment3lbf otnkhe ik Al erfior ned akong toacksidhayidwaw a
gentle curve respectively. One end (rear-end) of these supply passage 31
cones t osthematdpelvrshaod n2Btise Ppo lyhedrenrigwmpesitd@nbapparatus wRilGe t he
other end (front-end) conmes to the front hlock 25 side, The inter-block 26

i s arrangetf SotPRaPLIEMeIGY sChepaldsal hyiHhewifish e $RPRLY dt83h §ECthe

t t f i - side .' . fr.Qma.t t
et aoks BREANRNIN Vigd S8heRblfcll o sthls Graddigml REnBoL oo
of the vbbrei®risdpplst mebawn p1G. Wes 4 herehbeptWeWt &l sbrepRad chnaogp t he

sl ope surface 28 , drops into the supply groove 31, the chip Wnoves toward
t he fronshbwdnhk tBessuephy armpanshdronapphyichr aoleorstl . bldck He omigtedand, it
is arran to repeat such cycle . .that the chip W ngc has failed to be
suppl | o0PE-  ReL & Gh S IRF GHs VLEW POFTRELCRLY P hrhedbe Tnsfine el s
from theogdopng! £2aMEShISCR] SAIE0 § s T&ALcIdIG it v Shishiphp the

sl ope surtface 28 of the rear-side block 24. Further, as shown in FIG 7,

bet ween ahetapeethapordhiqns arke shppliedtimlapkopbrapdsthee| NEBE - 18 ask 26) a
slot 35 is forned, which is connected to the support surfaces 33 and 34
whose upBefrendisSeelethala Wiest sBPVLREA HA® thad Fhips are APedied t hat
the sl ot 35 i.ves hly e |_f a . i,ncl ud in_the
conveyi néﬁ_n%rgﬁgn%ff%etrﬂggggg’fé B_Fjr urinlgn%agl %I%S% ﬁ?%ﬁp?g&%ﬁ%%ﬁgg&&fgcu| ar to
the papen sfatéGhat MIpshawB hévéd Ghroudiha Pabtiafei Solhiyd GRbed , W ap
around a drive pulley 36, which is coupled with the output shaft of 8 a
not or M BilSpotedisita prrsppptivedviéwrsalfematd cadwysshewimgml ratattingns in a

generally hqgrizontal plane, and a driven pulley 37, which is paqgsitioned at
t he upst %8&91 LR ofuR RSS9 GBHEFBBIWJ)% Fibnet hid s #R ed&il\?é‘eﬁul | ey

36. Accopdi-agh¥t i LBEyPEL s RWINE TnleNrSHEP1 RO HIUL skt ochNersy! fL§s0f the
belt is aligned along the approxi mately vertical plane. As shown in FIGS. 4
to 6, inathikeplidimstfradtiemgiebtaBiopanéwendritons & dfp ihetsamotatiagar e
fornmed as engagenent areas in an endl ess manner at the same intervals .
Lengt h of e84cHFPetr BLForl BBS A 6FYST KeCtiPrad HigveebryinePrifeimal B s
determn at. 11,1 i | n h the | ongjtudinal, . gt h of
B8, SThaForhBedh BEMLY, b2TOR IRt 00 QT4 el )

the chip i pS e are not pérmtted
to enter an@t er@NE1REiEORAYEOR SEhahat DE€aBBfEsHdwithg FtHd A rudtuev et i cal

wi dth of the perforation 38 is adapted so that, in a state shown in FIG 7,
t he chi paweébrpevenneans ¢ ahdtpet detécobdndd my pont depecbiee puskidilse t hat
the chip Wslides through any one of the three supply passages 31 and
enters into the inside of the perforation 38 while the belt B goes through
t he sl ot t R kBB okN8rP e ek P Wis such that

t he IongP?gafﬁgP ?F%gkggﬁgﬁg gﬁi%ﬁ Frggﬁgﬁ%ﬁdeﬁ?éerlght-and-left direction
W th respect tonkhemipedinsod oENtBS pre geddt UhieestiDow Wil 1IFb& desgribeand t he
upper two surfaces of the chip Ware supported by the support surfaces 33
and 34 fbedew.at the upper end of the slot 35 and the chip Wis sent toward

the downst ide . . On_t her _hand hown in FIG 8 d d
he front bl ocEi05 51 PefCRbFng-TEaNEoH0Y of MOy URdFip (MRS whon

the chipy, 5§a%§ték5<§‘6jr&{h8§‘ﬂ?[br{@@ﬂn%d&ﬂéhtt th@Ngidfl e, dha§aid.on

crosses the perforation 3 I's determned as 1 nproper posture. The
rej ecti ng ieaastdp phaprvies theweat ¢ 32Ashewn9in FIGs. 1 and 2, the



constantly blowi ng air through an air punp (not shown). The nozzle 39A is
adapted so as to blow air to a portion of the chip W which largely
protrudes fromthe perforation 38, fromabove the chip W and it is
arranged so that the chip Wcan be dropped off fromthe perforation 38 to
the inter-block 26 side with this air pressure. A projection 26A is fornmed
at the left side of the inter-block 26, and forned i nmedi ately under the
nozzle 39A in the projection 26A is a cut 26B for facilitating the drop off
of the cpbpydédTbhr hudpdrediem appamacisoh0 foagar sk hssepphe lezthst @1t he
downstream si de of the supply neans 11. The pol yhedron inspection feeder 13
conpri se3rraBgsfoRR AR WPPRr ROBHIPY ofy fFameedm & FONYEYIAgeMPaRAI ng
menber 4? a_rotati ng f gd section 41 cogiect ed éo tge dov.vnstregm si de of
the upst F8aRFS’dg8eHa 8a§ S §URPRY MEABEr Ldo & ROAYRCHERMsEPERFCELAR passage
form ng geERgl 423 CRYEChEd1hg t4e %\yg%rtgem sb§§e&f, t he g%@&hmgyf eed
section 41. The upstream si de passage form ng nenber 40 and the downstream
si de passzageahguiapg gerhmic42chip f eapaditotro fihe shie cembobgtmahiton.
Accordingly, the description will be nmade about the upstream side passage
form ng geinaftens EaEQFRTed FP @& dhimmdl )10 varkd ngdiy €gmbdnagipassage
formng nmenber. 40 is constituted.hy conbinjng. a ir_of blocks. 45 and 45.
That 19 16 tBayhe oaev Y ik T a2t Rt phS o Frbak aberds dd-aBe 18 ng

bl ock 47anWhi ¢hussd Md aHPb RN febh8MiATpEHE Sd sh Pt pgReakbACk 46,
and the cross section thereof is forned into a shape close to a L-letter.
For med atinspectippar feadenf 18 heanigpra sreiy i lnebhsarld foromedrieidpg surface

47A and an inner slope surface 47B, Accordingly, by disposi 2&‘ t he uprising
bl ocks 4¥hgnghips i imaccsdppseel s thedinspegtaen Fepatk. dhatoisach
ot her, t u Nn,si ge..f 1 00 ornms a groove 48
form ng ?gn 8%%22?}’% ﬁ§°@/§?ggt§¥ g‘%%ﬁ%‘% erJ%uﬁ%Js'l de, thereby a passage

for the chip Whe seppeg mdg 1iheodpeeves48. hdppdhi 20 tihd. re’elvek the
bl ocks 45 and 45 are di sposed so that a space S, which has a slightly
| ar ger dithenchip W.handtdshoetemassthgft igecornecs:d ito themnbereomean t hese

uprising blocks 47 _and 47, there the belt. Bis permtted to no in the
space S. eﬁ&r?ﬁe‘?r}e HPRRGE aBS??éaqul?ﬁsqw&etgﬁdcﬁbﬂﬁittroeﬁﬂlléF ovﬁéstsoaég‘ef or mi ng
menber s égppqgugawglt;@sf&lﬁnﬁgnmwc@@bungi&@. a UMb pRES22 01 P& HRLAti on 38
are formed to constifute a posture holding neans in areas corresponding to

t he | ens fpederowBosé Inneat stidef darpioviadmt adthlalspinal msgadesiziog,bl ock
47. Wth this arrangenent, the position of the inspection surface is held
in a pre¥bichnifiefoEned eSO\t desPA§SEAE FPBES PELWRERAS digCoBgs 48 via

t he vacu le 49, t. ' I | 1 i .1 S not
prevente r%r%'rm]\% %‘%éé;@%%&;\%ﬂcgﬂr&%%hgff ?% & r@%‘#}'ggrsg%g{&ls%o eed
section 4romoippésesde YhenMea bt Gapals @ iGfenat bavimg chigsoiirecdited ot ate
in the process that the chip Wis sent being engaged with the perforation

38 of thdnbg&he BorPRs BBt BYi agvikrdterctnoh stiown) + he sane as the upstream
si de passage form.n nb, 40 and t he. downstyeam si de passage.form ng
nenber 42 excegf ?rh%’fnmliﬁ'elgigﬁf i3gg?at{'igﬁeo§uq §P3578 5t e Pflé’rc t from
that of bhe ;g EUGeB usARELdigid 1khe ol RekiBelar MrRdt G I At 3laRg feed
section 41 are given wththe sane reference nunerals as those given to the

upst r eamsdiddebpaskazée pas it ghednimredd@tedydbehewdelsersipiotoer t2eaad W | |

be onmitted. The sl ope surfaces 50A and 50A opposing to each other so as to
f or m t he 94V68EL Hy VabTaRéoptvatha g ibdedoFecd FEANE PLiack 3F masitioped

subst ant i_al t e i nper r e nfiguratio t hat_ of _th
previ ous|a$ lﬁ%&pgg’gggggﬁaﬁggg égt éﬁ% ]A%%fisca ?gbni%q(. a15141 e at'the
near side, and an inter-block 26 disposed between the blocks
24 and 25. 1In the rear-side block 24, the upper surface located
at the inside of the outer frame 27 is formed into a slope surface

28 so that the upstream side comes to the upper position. It

is adapted so that the chip W runs up the slope surface 28 in



2001-127248. Accordingly, here, detailed description of the cross sectional
configuration will be omtted. Roughly speaking, the cross sectional shape
of the groove 50 is forned so that the inner surface shapes of the
generally V-letter type and the generally U-letter type are conti nued
alternately along the noving direction of the chip W and the inner side
surface in the internediate portion, which shifts to the inner surface
between the generally V-letter and the generally U letter, is fornmed into a
gently ceneedssbohibpmeansof thevdbyathendiivyent padss ngat hs bdgblble& gr oove
50 goes straightly while snoothly rotating along a spiral track. In this
enbodi meAft; thesSherRtihEIfect §BBtITEILPLOSK 36 Fedt PHAIRY AR teadh SdPPehat |

when t he ' ses. through, the slope.surfaces,50A an A conti nue
Wi Te or SUURRPY ZhamoPRaChi HRC FHIESErORSS SORrORtaa ST EAa FPBA ho
initial peghitiel witiPEEEpbet etROUovheRr8hm Xad NahlGt th2ed poiddwever,
when the chip Wis allowed to rotate, the configuration of the inner
surface oh the Ipngieudinhak diotedtiimnt ¢Hetreof heswpplig taraovdWisuppdyt he
figures. The first to fourth canmeras 14, 15, 16 and 17 are supported via

stands (R8FSaEBHA) 31 cEpecihe GhinW pre Epsned alengctrarksdhiadt AEaW si de

nd secoRd s BRI S bl Bl S HRat LR of PAFAE pebdf

fornm ng paEBage491 admk£La ok &mg?éea&met 2@ngilBes Lo hsrRadi-sR@eed SO as
to face alternately inspection surfaces of the chip Weach other. That is

to say, bflock ahrawhiédllesthehatheheend r 6fraamemal )l Lomespant Shehd&riomdpect i on
surface Sl %refer to FIG 12) of the chip W on the_other hand, the second
canera 1B1PR&peettidare TREpERESHIPIRFK #6elBP1angRA SO phaF W &hiPhe third
and fourh r A A ‘ hde sage
form ng ?r’e?r%grgg4gﬁa€1}ge Zélgpc;a%la% ?&I%%a&%goggsht}g rger o%rlr;ngt eselr%sgglg i on of
the chi pwWinwhhehrbag-beae bDbekerld pyi appy waomtitey Wit reahhatides tioo say,
the lens portion of the third camera 16 is oriented to the inspection
surface Sgediowmtm sidgntrefepde EI6 het )i.nbpdeeans ofukraadbgation t he

th h t he . ti f th 17 . i ent to th
Cnopect | 1 Ui PABESTSECPTEREPY WARY e SO A, i T fERPPed 2 ace sa.
The i Mag@pe0516PE ARTRIAS 284-dFops %n%bbkﬁétﬁibﬁ%r FhyRAeser mmedhippge
processing inspection by an inmage processor to determ ne whether the

product Wsmovedetawdrd eher faehdcbloek 2% ssildemalongFthe sypidysgrob¥eand 14,
the retrieve neans 18 conprises a first suction pipe 50 disposed_at the

downst r edh-si O thimedhsrdrdnddidcthratanged sedsnReamrh axci¢ that t ne
212t tnetE TP BATLALEE RASSAOE ' E) I I e AREAMLAELPY P P

Wi thin t heanseal of firbs deve s sLepIYSisies fars age, f adanyFarenberod 2 thand a
third retrieving unit 53 at the downstream side of the second suction pipe
51. The forastardmsatdnraftoohheigRayr-50-denbleckat e, @ndvFued ypthe

retrieving defective prod » the thirtd . retrieving_unif 53 is provided for
ot ri ovi ROREnSHEF 850 | V0 B SHGcFEar ASLARHIP T 2 F Y5 heBr st SitWhe bl ock
45, whi chini 1@t 1 NI tﬁeslh;gﬁeﬁ 0r29BARIL AN £ tPB3bEK 5 Aind? _

| eadi ng end opening of the first and second suction pipes 50, 51, is an air

supply pdahe 5btevrhliockalé ng Wil Bheligrfmowmedi8whlithi $sarommegmceddd hat t he

air suppl %gport 55 blows air to blow away the chip Wtoward the suction
pi pes 5051 sypportysYrfRges: B¢ Amdp 3k WHPER NRPFe &R IFePEMEed s

57 respedfivery it “EAPE HELEHE bEPaRarSo o Ikl R S5 R T2 one
suction pi peaghlyasvel3half of a belt B included in the conveying means
12, the belt B running along the direction perpendicular to the
paper in FIG. 7.
AS shown in FIG. 1, the belt B is provided to wrap around

a drive pulley 36, which is coupled with the output shaft of



51 are always maintained in a state of suction, and that, on the other

hand, the air supply port 55 blows air when a defective product is

determ ned. Accordingly, in a state that the air supply port 55 does not
blow the air on the chip W the chip Wis not sucked by the suction force
of the first and second suction pipes 50, 51, and is naintained in a state
that the chip Wcan be noved in the groove 48. As shown in FIG 14, the
third retrieving unit 53 is located generally on a line that the belt B
goes t hraughtoand é¢bsposesdsata td iunmeircabrtmqt;etpf 6the rdprirgddream endn

openi ng 60A at a position under the belt B. is arranged to blow air from
above t h&NEyFPRAPR| Hh2 FERsEpley NektePRtdy Pclt‘?é’eal Ang| {\IFFe PUREYChi p W

as a non-def dye e Qs € o] 8 h It B,
| osi ng thg sS’%’tﬁo\ﬁt Jgsrogf%cltdlo% (%rg!;nﬂé‘%gh ptglgés%ge&}%r%l%gt%n%erﬁn4 , falls
down i nt gehBeaatlyi BQﬂhé a2 tnblarivO huld LB eVRSda EndI8E,! it@we box
62. Reference nuneral 63 in FIG 14 denotes a counter. The nunber of the
non- def edkeilte Bpmosrest $ncanchepostmtredthat stive ensifaced i Hdrec bedtters Next ,
the entire operation of the pol yhedron |ns ection Jz;%)lgarat us 10 according to

the enbod H‘ﬁﬁtedvmallpnﬁetH@séPPE@HmB‘y'eMrﬁ? Bl%ﬁlap et @tsmsll?é’?ﬂ'np&%er
suppl y, gchel t sed._a h veyi 2

counterc ckvv| se §| ’rdécfd‘l oﬁhfgnsﬁﬁg §¥ Q@e %ﬂga%e é&fﬂﬁ:d% are

suppl i ed thieogamd & ikeppes £ddmeld ddhengupphEnieafsslincii enajnesg ganhneirde bl ock
24 via the shooter 22. The chips Won the rear-side block 24 run up the

sl ope sum@ftatbe2Bammdniterivadswn kenath od saphipexframteom38odlang the

1 bl k 26 At thi , t at f
el o, GPYRg [ i IS B T ooetermnta "sh s nhBr R deni ot w
whi ch ha%lg&gﬁlt%qg ggﬁ%mﬁanﬁtﬁepf&y g PEQOMES1 3Lngtht 6F ScHER1pNE, Reld oration

38 of the succession and Is engaged therew th. Since plural
supply ghmheteswdlchiipsew imneddnyitudinalbedatenare anet pyexmidackd fteedi ng
failure of chip to the perforations 38 rarely occurs. Wien a chip Win the
per f or at i€&¥e38 1F‘§°n8fle| ReBLPFRpEPN ptihtak &he sgme himghoWiTthen-GthE, in
such a ¢ p st C e £t on 38 ,
P54l %flgitﬁh o¥"§ﬂé 3}5%1: &ﬁi"o% 3‘&’ ‘?L Eﬁﬁﬁlrtrggn@ﬁ?f% ) ﬁheta

air is bIovvn romihe nozz ere tlng

protrudi ngateCashevttl 1Meredi p7W frild Scrﬂfp'\rwfierrpbbmlaeé&omt irotal®.
Accordi ngly, every chip Wthat has passed through the position of the
rej ecti ngoreadsinddyi,sifdvesbrissi pgshébdeithat f!;hep@nim@lssbiées dhreaigh

pol yhedron i ns ectl on feeder 13 connected to t Ie govvnstreanbm de.. |n the

area of Y AREEthe HNFEeAIRRGEPREFAPAY HelB 651 tBEINT
| nspect i Qfy ft%%d%xﬂf%)raau%hats% wh 190t £08 Le@t'@sgggéle&a&qﬁ% s'zlﬂotand S2
are exposed over the groove 48 as shown in FIG , obtained. In this

state, tiss.fiAsttias tﬁmeqndheammm bésandelof tthleechipged sasdch thatmage
processor carries out a predeterm ned inspection. Here, when it is

det er ni nddhe hapgihydnal shderet thepydtin Wi las 2 heke the Bightsands knfitect i ve )
bl | |
The chi p GRS TR LE0 rerBERE Yo DS oRFelubh aY PRt ")

which is ia pags in anattaieeup%eﬁwd Slix £ 8Pk betfn@wdplmta@_eté@ﬂcfxtﬁe@ve box
56. The chips W which have been determ ned as non-defective at the

upst r eambsf dhep e tf surifagesedbeand034afermed netl thverupgenmrdxdfmt el y
180 durln assing through the rotating feed s ;tbon 41 é£efer to FIG 12).
Then. | n thed B3es"Fh-end e et oh S0t dowerds thicoeisFEeah sy he
chi ps W'B}aV Hé‘t&r{]e*leh% hOVe 48 %n Eﬁ ﬁ'?é”.‘sbfe@{% 6 8€q PGP SAAE £,

menber hird and ourt caneras 1 d 16 carry out t e sane
15 block 25 is a rejecting means 39 for rejecting the chip W when

the chip W is postured in such manner that the longitudinal
direction crosses the perforation 38; it is determined as
improper posture.

The rejecting means 39 comprises a nozzle 39A for



I nspection as that made in the area of the upstream si de passage form ng
menber 40 . Wiile the chips W which have been determined as defective, are
| i kewi se retrieved into the retrieve box 57 via the suction pipe 51, the
chi ps W which have not been sucked by the suction pipe 51, i.e.,

non-def ective products are retrieved into the third retrieving unit 53
after being counted by the counter 63 in succession. Hence, according to

t he enmbodi nent as descri bed above) the structure, in which the chips Ware
moved oneobgtenslusbihgwing bart tBrpugh amopirdpunmetedorehauch aThet uati on

that plural chi Ware nmoved in contact with each other in succession is
per f e(F:)t I 90[3?@\%%%%&.3 QEaBtF’gs%‘P 135 $QrL T PR POt 1R RE g Sfi®an be

| nspect eﬁ,e&faggﬁii’aej_lé’eenlggg)iz@tﬁljﬁﬂd%spfﬁﬁlsﬁ{ﬁ’ Pe@r‘%o’rﬁ‘%i@ﬁ"!@ e‘fg%%jia Ye, the

perforations for ng wth chips o0 nove fhem afe forned. However,

t he upperneochipmw otinhet bied arBaf@ydbso ftiiatedhenéwip ot 648 S @tiopPped CcOnNcave
shape respectively. The conveying neans 12 is enough when it allows chips W

to nove ofid Byomideapenfopratitor3fi hecdthieviintezntbindki2b sddel wikh &ditso t he

belt B. Also t he suppl rooves 31 in the supply neans 11 are naqt
Uinited POt RFEESFERes A BARISRIARY 267 dReTPERES Ahytih Hie 598 82s t han

t hree. e | \ Sy & ' ' f,eeder
descri béghlgnﬁgféd?ﬁ@i{?a?\r?%dcggrﬁ%nce W&@w&?ﬁg??%?% tg}ethV\SIg(g%jf%ggA
engageneinh aheaprbgeaedonn2heisoaveyt NPeBEEGES, faciStitdatind) tdy @iophe

I nspection objects received and engaged wi th each engagenent area are given
at the pP&de&r ¥hgeghibt Wrval therebetween, is obtained. Accordingly,

prédeed (B v cen, is obtained. Accordin
Cont by bei ng SPcHoGERoUPR, STty irsier A7l 1, SORRC I Wiepect | on

obj eCt S @oGnEeRealn £OUM agk WMhd S/ph19 Nhdadd 16. ST 1Yhet@onle

reliably prevented. Wth this arrangenent, the reliability on the

i nspect i dnspectiaoyfeédeach3i caperises), @y eshownannbBIéssul exhd 2, an
upstream side passage forming member 40, a rotating feed section
41 connected to the downstream side of the upstream side passage
forming member 40, and a downstream side passage forming member
42 connected to the downstream side of the rotating feed section
41. The upstream side passage forming member 40 and the
downstream side passage forming member 42 are formed into the
same configuration. Accordingly, the description will be made
about the upstream side passage forming member 40. As shown in
FIGs. 9 and 10, the upstream side passage forming member 40 is
constituted by combining a pair of blocks 45 and 45. That is
to say, each block 45 includes a base block 46 and an uprising
block 47, which is oriented upward from an end side of the base
block 46, and the cross section thereof is formed into a shape
close to a L-letter. Formed at the upper end of the uprising
block 47 are an outer slope surface 472 and an inner slope surface
47B. Accordingly, by disposing the uprising blocks 47 and 47
of the two blocks 45 and 45 so as to back on to each other, the

upstream side passage forming member 40 forms a groove 48 forming

10



Al so, according to the polyhedron inspection feeder described in claim2,
the i nspection object can rotate snoothly al ong the i nner shape of the
groove. And) the inspection object can be noved al ong the groove with
uncovered inspection surface thereof . Further, according to the pol yhedron
i nspection feeder described in claim3, when the inspection object is
rectangul ar or the like, since the inspection surface can be exposed
symmetrically with respect to the belt, the inspection can be carried out
ef fici ental genewalhgr V-aetbedi ay tthe tippepokypbieside, | tisgxssty Gn pagsaget us
described in claim4, since it is possible to reduce such situation that no
i nspect i dRTobhe GhinsWsipprregdidplante tagHRIMEN E8ar At dhishkin®ned@Fbng nmeans

littl ible, f t [ ti fiici b
pr event 8 BB RPO-EeA8ri gt St d BBOTAGdr BreTAE fe TG Spdratls
descri beggisn acéili?i‘l@ly Hpgd@imBaRech! OMa®HHRC kB itRAbsar &£ Nald vel 2
predeterm ned posture are always sent to the passage form ng nenber. In

thi s poi Bt dlssfproiedrbatweef these ngpeactingnbabtksi éncand sV beherebgnt ed.
Further, according to the pol yhedron inspection agar atus_according to
claim 6 the Re4R BASUPEEDPLTREBEQ meNecHN the eRRFe et ofitThArre Hbitdieng t he

posi tion_qof i cLiQn.su e of .the._in tkon object .at a fixed
Postur . Ertr e TIPE oh 8 i €6t o 1ol pREERES FARREN Tl Rrlae”
conpri si RACIRRHASS 4or BoRAuRBBReLnE! ¥ detowd fhlaeagrdiogﬁrff‘éfraft@.bﬁ' ng a
passage for an inspection object, and a conveyi ng neans di sposed novably
al ong said® gmeoformed ¢ogegestittitiet Aeposbpee thaoldioly estans ia sireas t hat
i nspection surface of said inspection object is exposed to the outside of

sai d gr oSPETSHRONEGIRIsEPtREsLERR RYTHHG RENDLFSTNEP SREYP CEMEFA%y f eed
section fl%r- 1PLA] e t Iioér:ﬁ-ggcﬁi@ék opj ec &Q%aﬁéﬂgs:%%%%ﬂn%ﬂta}”%% Ina

process that the inspe ject 1s noved, eying means is
provi ded pydtilt iengaFcinat i Rspest Boén esfrfady adehaldl iech ipteietairmified engage

with the inspection objects one by one in a state that said rotation of
sai d i nspd@ticohy dsjcaensiiggpdrmpresgure withdngogypede ¢ Vimpbetvaswueeder
mount ed 9 5 4o 2o R R FPEPs MaFS AL THE) cORt bellie o Torigadtent
areas beifi@Jeiv@d front heviingne of the belt by form ng perforations for
receiving said i nspection objects.
As shown in FIGs. 10 to 12, the rotating feed section 41
comprises a groove 50 capable of allowing the chip W to rotate
in the process that the chip W is sent being engaged with the
perforation 38 of the belt B. The rotating feed section 41 is
the same as the upstream side passage forming member 40 and the
downstream side passage forming member 42 except that the
configuration of the groove 50 is different from that of the
groove 48. Accordingly, the blocks forming the rotating feed
section 41 are given with the same reference numerals as those
given to the upstream side passage forming member 40, and the
description thereof will be omitted.
The slope surfaces 50A and 50A opposing to each other so
as to form the groove 50 of the rotating feed section 41 is formed

into substantially the same inner surface configuration as that

of the previously proposed Japanese Patent Application No.

11



3. The pol yhedron inspection feeder according to claim2, wherein said belt
passes through the inside of the groove of said passage form ng nenber in a
state that the surface of the belt is approxinmately vertical. 4. A

pol yhedron i nspection feeder conprising a passage form ng nmenber provided
with a groove for formng a passage for an inspection object, and a

conveyi ng neans di sposed novably 18 al ong said groove and engages with
the inspection object in a state that inspection surface of said inspection
obj ect i2001pd28d480 tAmcandinglky ofhesa ,d dEtadved weaoiipttiloa pdl thedr on

i nspection feeder includes supplying neans_for inspection object_ attached
to sai d EERFEYi PECHEMRL atcanfd auFsittionm Yiddk die s &g tgssage Royshilig

menber, tpe uppl vi ans bei.ng provided with a plural '{))y. of. supply
passages “POPRapl YA HOpEction"on] ETEc4tt 415 GPRPYEy DA HECRIEY n the
movi ng dkpeehaPiry infAkd SOPFEYE MRhaTRANSE the §BRRBNYHOP Dot tdSRGPE! ON
apparatus according to claim4, conprising neans for rejecting an
I nspect i andothegensrad 1yhé- 1 espec ttiype ab¢ ecohn ttinued ahtyaneately aleaigd
conveyi n% nmeans is _.
he moving direction of the chip W, and the inner side surface
in the intermediate portion, which shifts to the inner surface
between the generally V-letter and the generally U-letter, is
formed into a gently curved configuration, thereby the chip W
passing through the groove 50 goes straightly while smoothly
rotating along a spiral track. In this embodiment, the rotating
feed section 41 is formed in such manner that, when the chip
W passes through, the slope surfaces 50A and 50A continue while
gradually changing with a rotation by approximately 180° f£rom

the initial position (refer to the position of "0°" in FIG. 12).

However, when the chip W is allowed to rotate, the configuration
of the inner surface of the groove 50 is not limited to the
structure shown in the figures.

The first to fourth cameras 14, 15, 16 and 17 are supported
via stands (not shown) respectively on the upstream side and
downstream side passage forming members 40 and 42. As shown in
FIGs. 1 and 2, the first and second cameras 14 and 15 are located
on the upstream side passage forming member 40, and each of the
lens portions thereof are disposed so as to face alternately
inspection surfaces of the chip W each other. That is to say,
it is arranged so that the first camera 14 inspects the inspection
surface S1 (refer to FIG. 12) of the chip W; on the other hand,
the second camera 15 inspects the inspection surface S2 of the
chip W. Also, the third and fourth cameras 16 and 17 are located

on the downstream side passage forming member 42 and are adapted

12



not in a proper engagenent posture. 6. The pol yhedron i nspection apparatus
according to claim4 or 5, conprising posture hol ding neans for hol di ng
said inspection surface at a predeterm ned position when said inspection
obj ect has reached a predeterm ned i nspection position. 19

A& AL.A 2. A9. AL.AL, A @A ,.As. A2 A .As, . AL.A9. AL@QAL, . A", . AF, . A 2" &<FTXa
cdj {cN vpj d_2zU] ca] ca] cal] cal] caU] cal] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca
]caU c:aU] c:a]c:al c:al ca] cal]ca]caUcalUc a]cTal]c

aNSQx, " - pHag#d (Denfiormi*the inspection of the chip W, which has been

[ {vql gb] X] c] caéca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] atetde v appapribetipdn]ld)’calThat is to say, the lens portion

/| @LE18887?22 J \-\]21 a f.hJy Bj k Ni. . al calca

cal ca] ca‘])(fig\ﬁ;%] gﬂg%%(%% c% cd %ﬁ%egﬂ%g cea }casecé'?rgﬂ%lg%gg} %g g%}:ga} ca} ca}
ca] ca! k#sgbopael afs pvwume 3hspektk| tid RimspiediWnBarrase 3] ohl €aécal caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ctheaFHB! $8& 1% pPOTE)ionsd T0% Bodrth!ddn@ra 17 is oriented

10% r & (/gE L: 10% & £>) - MLO% & (%- nglO%‘ & g - VV%ZLAPE: 10" 10"

10" <s1098% the! hgsbegtior: sprfege: $hopty %7—- hipo¥, and inspects the

&f()'!Cgihéggﬁif%ﬁ)éﬁﬁfggé S4. The images of the cameras 14-17 are

subjected to a predetermined image processing inspection by an
image processor to determine whether the product is non-
defective or defective.

As shown in FIG. 1, FIGs. 13 and 14, the retrieve means
18 comprises a first suction pipe 50 disposed at the downstream
side immediately adjacent to the second camera 15 within the
area of the upstream side passage forming member 40, a second
suction pipe 51 at the downstream side immediately adjacent to
the fourth camera 17 within the area of the downstream side
passage forming member 42, and a third retrieving unit 53 at
the downstream side of the second suction pipe 51. The first
and second suction pipes 50 and 51 are provided for retrieving
defective products; the third retrieving unit 53 is provided
for retrieving non-defective products. As shown in FIG. 13,
formed in the block 45, which is at the opposite side
corresponding to the position of a leading end opening of the
first and second suction pipes 50, 51, is an air supply port
55 communicating with the groove 48. It is arranged so that the
air supply port 55 blows air to blow away the chip W toward the
suction pipes 50, 51 side, and that the chip W which has been
determined as defective is retrieved by the suction pipes 50,
51 into retrieve boxes 56, 57 respectively. At this time, it

is arranged so that the first and second suction pipes 50 and

13
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the other hand, the air supply port 55 blows air when a defective
product is determined. Accordingly, in a state that the air
supply port 55 does not blow the air on the chip W, the chip
W is not sucked by the suction force of the first and second
suction pipes 50, 51, and is maintained in a state that the chip
W can be moved in the groove 48.

As shown in FIG. 14, the third retrievingunit 53 is located
generally on a line that the belt B goes through, and comprises
acylindrical member 60 provided with an opening 60A at aposition
under the belt B. It is arranged to blow air from above the
cylindrical member 60. Receiving the air blow force, the chip
W as a non-defective product positioned in a perforation 38 of
the belt B, losing the support by the downstream side passage
forming member 42, falls down into the cylindrical member 60,
and is retrieved in a retrieve box 62. Reference numeral 63 in
FIG. 14 denotes a counter. The number of the non-defective
products can be counted in succession by the counter.

Next, the entire operation of the polyhedron inspection
apparatus 10 according to the embodiment will be described.

By turning on a predetermined power supply., the belt B
used as the conveying means 12 turns in the counterclockwise
direction in FIG. 2. At the same time, chips W are supplied from
the hopper 20 of the supply means 11 onto the rear-side block
24 via the shooter 22. The chips W on the rear-side block 24
run up the slope surface 28 and fall down onto the supply grooves
31 of the inter-block 26 in succession. At this time, the belt
B is in a state of running at the front end of the supply groove
31, and each of the chips W, which has passed through the supply

grooves 31, enters into the perforation 38 of the belt B in
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succession and is engaged therewith. Since plural supply
grooves 31, three lanes in this embodiment, are provided, feeding
failure of chip to the perforations 38 rarely occurs.

When a chip W in the perforation 38 is not in a proper
posture, i.e., as shown in FIG. 8, in such a case that a chip
W enters in a posture crossing the perforation 38, air is blown
from the nozzle 39A of the rejecting means 39 to the protruding
area, and the chip W falls down from the perforation 38.
Accordingly, every chip W that has passed through the position
of the rejecting means 39 is moved being held in a proper posture
to the polyhedron inspection feeder 13 connected to the
downstream side.

In the area of the upstream side passage forming member
40 of the polyhedron inspection feeder 13, a state, in which
two inspection surfaces S1 and S2 are exposed over the groove
48 as shown in FIG. 12, is obtained. 1In this state, the first
and second cameras 14 and 15 take images and the image processor
carries out a predetermined inspection. Here, when it is
determined that any one of the inspection surfaces S1 and S2
is defective, air is blown from the air supply port 55 into the
groove 48. Accordingly, the chip W is blown out of the groove
48, sucked by the suction pipe 50 which is always in a state
of suction, and retrieved into the retrieve box 56.

The chips W, which have been determined as non-defective
at the upstream side passage forming member 40, are turned over
by approximately 180° during passing through the rotating feed
section 41 (refer to FIG. 12). Then, in a state that the
inspection surfaces S3 and S4 are exposed, the chips W move into
the groove 48 of the downstream side passage forming member 42.

Here, the third and fourth cameras 15 and 16 carry out the same

15
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inspection as that made in the area of the upstream side passage
forming member 40. While the chips W, which have been determined
as defective, are likewise retrieved into the retrieve box 57
via the suction pipe 51, the chips W, which have not been sucked
by the suction pipe 51, i.e., non-defective products are
retrieved into the third retrieving unit 53 after being counted
by the counter 63 in succession.

Hence, according to the embodiment as described above,
the structure, in which the chips W are moved one by one using
the belt B, is adopted, therefore such a situation that plural
chips W are moved in contact with each other in succession is
prerfectly prevented. As aresult, surface accuracy of each chip
W can be inspected effectively and highly precisely.

In the above embodiment, the perforations 38 for engaging
with chips W to move them are formed. However, the upper portion
of the belt B may be formed into notches having a concave shape
respectively. The conveying means 12 is enough when it allows
chips W to move one by one at a predetermined interval and is
not limited to the belt B. Also, the supply grooves 31 in the
supply means 11 are not limited to three lanes. The number of
the lanes may be more or less than three.

As described above, according to the polyhedron inspection
feeder described in claim 1, in accordance with the interval
between the engagement areas formed in the conveying means, a
state, in which the inspection objects received and engaged with
each engagement area are given at the predetermined interval
therebetween, is obtained. Accordingly, compared to the
conventional structure in which the inspection objects are sent
by being given with vibration, such possibility that plural

inspection objects are sent in contact with each other in
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succession can be reliably prevented. With this arrangement,

the reliability on the inspection accuracy of each inspection

object can be ensured.

Also, according to the polyhedron inspection feeder
described in claim 2, the inspection object can rotate smoothly
along the inner shape of the groove. And, the inspection object
can be moved along the groove with uncovered inspection surface
thereof.

Further, according to the polyhedron inspection feeder
described in claim 3, when the inspection object is rectangular
or the like, since the inspection surface can be exposed
symmetrically with respect to the belt, the inspection can be
carried out efficiently.

Further, according to the polyhedron inspection apparatus
described in claim 4, since it is possible to reduce such
situation that no inspection object is supplied to the engagement
area of the conveying means as little as possible, decrease of
the inspection efficiency can be prevented.

Further, according to the polyhedron inspection apparatus
described in claim 5, only the inspection objects that are held
in a predetermined posture are always sent to the passage forming
member. In this point also, decrease of the inspection
efficiency can be prevented.

Further, according to the polyhedron inspection apparatus
according to claim 6, a high accuracy inspection can be carried

out while holding the position of the inspection surface of the

inspection object at a fixed posture.
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WHAT IS CLAIMED IS

1. A polyhedron inspection feeder comprising a passage
forming member provided with a groove for forming a passage for
an inspection object, and a conveying means disposed movably
along said groove and engages with the inspection object in a
state that inspection surface of said inspection object is
exposed to the outside of said groove, wherein

said passage forming member includes a rotating feed
section for rotating the inspection object by a predetermined
angle in a process that the inspection object is moved, and

said conveying means is provided with engagement areas
at every predetermined interval which engage with the inspection
objects one by one in a state that said rotation of said

inspection object is permitted.

2. The polyhedron inspection feeder according to claim 1,
wherein said conveying means is formed from a belt mounted to
wrap a pair of pulleys around therebetween, said engagement areas
being formed in the plane of the belt by forming perforations

for receiving said inspection objects.

3. The polyhedron inspection feeder according to claim 2,
wherein said belt passes through the inside of the groove of
said passage forming member in a state that the surface of the

belt is approximately vertical.

4. A polyhedron inspection feeder comprising a passage
forming member provided with a groove for forming a passage for

an inspection object, and a conveying means disposed movably

18
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the polyhedron inspection feeder includes supplying means
for inspection object attached to said conveying means at the
upstream side of said passage forming member, the supplying means
being provided with a plurality of supply passages for supplying
inspection objects at a plurality of points in the moving

direction of said conveying means.

5. The polyhedron inspection apparatus according to claim
4, comprising means for rejecting an inspection object when the
inspection object to be engaged with said conveying means is

not in a proper engagement posture.

6. The polyhedron inspection apparatus according to claim
4 or 5, comprising posture holding means for holding said
inspection surface at a predetermined position when said
inspection object has reached a predetermined inspection

position.
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