;e3e*| veT*}G i ~~u~~~w~~ POLYHEDRON | NSPECTI ON FEEDER AND POLYHEDRON

INSPECTI qfechnical field The present invention relates to a
pol yhedrj“llmgm-“m feeder and a pol yhedron inspection apparatus , and in
particul a edron i nspection feeder and a pol yhedron ins ion
appar at us, whi'¢H* are suitable for inspecting a surface accuracy of g

I nspection object such as chips of el ectronic conponents. Background Art

COnventloqmmm mmmwwmm case of inspecting finish surface accyracy of
el ectronic uch as chi face of 'these chips has been

I nspect - ed by *acwer ker using a HQ%SgRﬁﬁg?%eN{lke Hoewever, in the
above-nenti oned i nspection, the worker takes these chips by his hand one by
one, and then, visibly inspects them for this reason., there are many - /ﬁ
cases wheig, gREEHGN SICEPES T GNE EEDER: ANDN # Od o OF BRION i NBRB CHEpN
defectives in products Fuerther, the worker is wth the inspection; for

t hi s reason, he has a heavy wor kI BREARARUSddi tion , a probl em ari ses such
that great uneveness is caused in inpection accuracy dependi ng upon

wor ker' s In view of the above problem far exanple, the follow ng

appar at ug asnheem PEQROSed i n Japanese

The present invention relates to a polyhedron
inspection feeder and a polyhedron inspection apparatus,
and in particular, to a polyhedron inspection feeder
and a polyhedron inspection apparatus, which are
suitable for inspectinga surface accuracy of inspection

object such as chips of electronic components.

Background Art

Conventionally, in the case of inspecting finish
surface accuracy of electronic ceaxonents such as chips,
eachsurfaceofthesechipshasbeeninspectedtnraworker
using a loupe or the like. Howeverx, in the
above-mentioned inspection} the worker takes these
chips by his haﬁd one by one, and then, visibly inspects
them;forthiSrgason,therearemanycaseswheredefects
such as micro scratch and deformation have been
s ot S A G Tr SR SO SR L L LD of s T
defectives inproaucts. Furtnur;Lnewo;heILSLQthucu
with the inspection; for this reason, he has a heavy
workload. In addition, aproblemarises such that great
unevenness is caused in inspection accuracy depending
upon worker's s:.0)1.

In view of the above problem, for example, the

following apparatus has been proposed in Japanese



Uility Mddel Application Laid-Open (Kokai) No. 52-83184. The apparatus
rotates an inspection object at a predetermi ned angle in a process for
novi ng the inspection object while automatically inspecting it. The
apparatus includes first and second conveyers, and is constructed in a
manner of reversing the noving inspection object placed on the first
conveyer, and transferring it onto the second conveyer, and further,
i nspecting a surface exposed on the upper side of the inspection object on
each COWﬂth »@oa%rier@ppa&%AEQB@pyLallr&p@gblmg( RN £) dgy, of the
"inspection obj . HoweVer, the above apparatus requires a mechanism for
reverS|myihslwﬁxchhenaﬁp£ﬁhﬂmﬁweaﬂdﬂﬁsfansum§Mbemxnﬂ obriayers ;
for this reason , a problemarises such that the structure becones
conpl i cate. amrﬁ@e@temidm@r angtevdiseat E’é—“qfﬁ‘éﬁé;ctﬁ‘bﬁ BISEeERg ttHeef | rst

d d I t hi ,
ot edot o FEAC o1 G CRUNTEL S e RV ST P eI B RSt RPEE Lo oyt -
ar range gy éﬁﬁﬁ%a%@rfﬂkél%&égbkﬁ@ﬁ'éﬁa sudbhfatobife QE%r até’r% i s made

|nto a large size. Thw ~W '1L_ 111Velll..1 Ul |1dS bEf : U~CsSed

1n ' V7. aWo&ohIm&mﬁcbjeaﬂsin Acqaaduzgtyofamebpemlng tmephmnhg nventi on
is to provide a polyhedron inspection feeder and a pol yhedron inspection
app~waﬁnﬁpewmkﬁpc&bl&PﬁCPlﬁced ¢njthQMF}%St~¢QPY?UeRJJandt =n'.

Tnshect {FABETERT WG I S S cthach e R SRV P yr AAS Rt b o

Struct Urghspectihgl 885 uCr 36l eugpbhe RhonetRNULPRY: abi &6t o h@n@resent
i nvention prOV|des a pol yhedron inspection feeder including a passage

- form ng imesperc tfioconnob figcan omspecth ooorbfeygert by pr ev@menm nednd

direction, characterized .in that the passagf formng nmenber is fornmed into

a shape ‘dregebive ingRers inghaia SR SLF la?llrfbngéiF%@E‘t?Bﬁe%r ch
i ncludes a gr%oovvgehaw n%ﬂé%%??%ﬁaé%;‘t I%(aé {#e]eggg Es cg?rpg g al al ong t he

movi ng direction of the 1Hspec e |nspec I'on “object is

rot at ed fyrargiedet ehy Rtk a:[‘ﬂ's?ec‘!’ék&ﬁ mﬁﬁéb&ngﬁé@ﬁbem& ke fHEPeEct i on
object is noved on the passage formng nenber in a.state of being placed in

the grocued sdeondsgemveyenhs ectorstimvedepsan .t @ pocd keal amg.sespir al
‘| ocus By doin is possible to nove the i_nspection object in a

|
Loare | rHchrERRE el sl Pare henenas, SHBRgEs Eont | HOaEER Tl

nnvenﬁnplﬁso§%@3§ego reverse the inrnspcecction obxject, the first
and second conveyers can not be linearly crranged; for
this reason, a predetermined sracc is raeqguired in &
vertical direction as ¢onveyer arrangement space,
whereby a problem ariseé such that the apparatus is made

into a large size.

oo loraao, 0 v T T

Lile present invenition 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 app~sratus, which can
auntostically and eflffcatvively ingspeclt ¢ surface ol
chip-like inspection object with high accuracy, and can

miniaturize the device structure.



Therefore , it is possible to automatically accurate y and effectively
i nspect defects such as scratch and deformation on the surface of the
i nspection object by the predetermn ned inspection nmeans w thout carryin

out visible inspection. Further, the inspection object is :~i:...)-. 1. ~
ol oyt - o~y = ip,s Yt W~~~ ) e
~L:'. .~ T-1~j a i-; .. ., 0 ~:y~% ; - uli~l"trl ¢c.Jy U,
1 Wi:~yUS:: ~1~1C.-" u. U 11-lil:i-~Lly ~i~ W IGE~u t.Itl3 passage

form ng nenbern afdakuszot Akt e¥e tdeyi 880U &L Akirt Z8hie@n. okt ,
specifically, in order to achieve the object the present invention provide
a pol yhedreopraspect iignvéndri deapepviinde gdarngod yiesdaga fiorspagtierber f or
novi ng a polyhedral _i nspection object to a predeterm ned 3 di rection,

char act &899485 AR RAAHRIp s LRSS hgTHEEr MeR 3Fnd®F P8 Vd hape of
groove, _and, rran (rérq ok V-le tt .and V-letter
type sec?tq} oﬁggi’ge?%‘ésé’“gh‘gg , aifﬁdft]purétl hé%%?%)é%%&ﬁ%? v(\,ﬁﬁgc}asocrelo ating feed
secti oncnh-akHdehi udRs angraeye having right and left inclined angle
changi ng along the noving direction of the inspection object so that it is
rotated by a pimiapassiare Bogidngunemdreribhsofdamed Bohoeareshlapebj ect |,

the present invention provides a_pol yhedron inspection feeder including a
passage %ﬂﬁ?@f’ﬁenﬁ_@r‘{)% pr’ﬁfW?'nGe;ﬁi ﬁ&l'ﬁ}h@ﬂrré?tg?i%ﬁecﬁd&?‘é&-qrb' a
predet ecii ned iy och 5o faC S6LEr h%eﬁjhgg thant henBassage { QLR G grember

is formed 1nto a shape o roove, and an Tarrangenent of u-letter type

V--lett eindgype candnld-ilregt andryge tEact inoraln gr daviee 8ltapen , o&ndchgrt her, is
providded. with a rotating feed section, which includes a groove having

. right addseectieni gdejend eseh&hg hgtiieoninsreabiiany dbdestt oisof the

i nspection object so that the inpspection objegt is raotated by a
b oot e rag e prgqetermi Baangt S PRl chdfar aladment

— - lwlrl?irxiltjzge'gggﬁlg:]ét%ng%é% Ysimob8d dn'thé pddsaddebldding O pet
member in a state of being placed in the groove, the
inspection object is moved so as to rotate along a spiral
locus. Bydoingso,itispossibletomovetheinspectimn'
object in a stete that the iusi.cation suryifooa hidden
in the groove at the initial movement is eroHosed.
Therefore, it is possible to avtomatically, accurately
and effectively inspect defects such as scratch and
deformation on the surface of the inspection object by
the predetermined inspectioniueans without carrying out
visible inspection. Further, the inspection object is
tusv e T e Pedra protated Ty vthe rolating does oo Foyss
Lhicrerore, div 48 pouss.lide Cu diucaillay plLoviuaea tle
passage forming member, and thus, to achieve device
miniaturization.

More specifically, in oxrder to achieve the object,
the present inventicon provid. o & polyhedron s section
feeder including a passage forming member for moving

a polyhedral inspection object to a predetermined
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havi ng the arrangenent of V-letter type, U letter type and V-letter type
sectional groove shape , nmay be conbined with the rotating feed section
having the arrangE=.-;cent LT-let te,r a -.. . .r-. ( V-let:te:r_ ~;.:w .
. ~vci T.l-_Il.ett.r-..,,._t:.,,, ";;.. sectional groove shape. By doing
so, the rotational angle of the inspection object can be twice by using r.
the single rotating feed section. Two rotating feed sections having the
arrangenment of V-letter type, Uletter type and V-letter type sectional
groove %‘?P@d@oge COH faeausty ze@hi Regnit h each ot her, whereby the
rotational angle of the inspection object can be twice, |ikewi se. In

addi tion, two ot abasgdeedt seotironsnambieny ithd agrmedgéement afsthhapetter
type, V-letter type and U-letter type sectional groove shape are

cont i nuskS| graRBened W t RadachtofHdrangemMeRt CiseV-LetteHoddiRfte to

obtain the.s effect as_.the.cgse where two rotating feed sections having
the arra Q%ﬁ&rr?eﬁftxpfe??gr@t—§§e,t?fl eYP&rs?fﬁel%%aa\ﬁF&Otvé? sﬁ)‘/%BeSecti onal
groove shagerahq 1cQpti RUORSI, £QRRI pac M & hr&86R Gl def e e BUELRSF Lohhe
present 1 nvention provides a polyhedron inspection apparatus conprising a
passage whipmd mehhded @ gmyowg hapolygedight rep@cledt dmcekined a

predeterm ned direction inspection neans arranged at a near position along
t he passaglorehagdicrgecplaond tHe iMeydRy ngies&Ftior fKE b4 he

| noPect! PP SEL or A8 s RUPLYS {5205, A4APAA a BY AL SBRSHPRR L Ne |
U e A SR

2. C. faxgg'l-e-.-- , Loa; S _ e :
~ "1 2. t~JCC.: '"LU -1 .11c: ~~u::~ _..4ty: iUiill:i~i.vCmt~C1: ,

~ ~ ~ ~r

. Characteri zed Fartfetr { Hen paskay ¢ o achiimgy edibeprbije¢br e presenghape of

“groove, and is provided with a .rotating feed section, which includes a
groove hhRVERtEep: Preyides -a) polyhegiron. jnspectéon feeder

C.l~ai 7+ ~=3..1:% -~ 2~ bl nbmdmber o1 jrectj.on of the
i nspect ijoﬂcéb?de%égsga t%%? S%%gi ﬁspec%?éﬁ ng%flte)%f: i\é:sm}:otﬁrzgl)t"gidia §yga

predet ergbhgthadgha, andpledteh objéhe upst eepprsddeeaimiheq otating feed
section 1s provided with an estrangenent feed section for the inspection
obj ect Wikedieioonf iguazaaperitzdd possiidh€ to automatically inspect each

f f the_pol yhedral i fi bj.ect,. and besi if th
"nspect i on obj BRE PASIRIPHnOGH SPSBRIIEF 1Hork PATSSh IR §OrBaRRoRF a state

of closely eANLaGH NG Wit b fachother, -Lhe estrangement fegd seqtion for
the inspection object forns a predetermined interval between the inspection
obj ect s v-Thereéoreype &nidsUpasst bee tgrseswet yospaciiy>dhe smapect i on

obj ect one by one; and to carry out the inspection by the inspection neans;
as a resand TAT tRsFectitoPTREE- Q6! ¢hht BedpFedéribyy feca scction,

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.

Mosmove s Lonordinag 1o Toos oo Sy e e i
upstream or aownsitreal s.Ge vl Lhe Localing reea sceetion
having the arrangement of’V-lettex‘type, U-letter type
andV—lettertypesectionalgrooveshape,maybecombined
with the rotating feed section having the arrangcaent
o U-lettexr t~:wv:, V-letter t-.: .nd U-lettor tw;o
sectional groove shape. By doing so, the rotational

angle of the inspection object can be twice by using



Preferably, the pol yhedron inspection apparatus further includes retrieve

means, which distinguishes t:i;.:: . 11i;:IW:,::;:~C;:: W~ |i.Ct: t:i.c
Yo~ ~ . _ soiboo, "tii-L~, "~ c;;. defective into non-defective prroduct
and defective product ~-~nd ther_ c~~tfter , T-at: Ti <"~ ,~~~ ~1t-
"1't v=~r_ etr_ s.e~-~~ neans is preferably conposed of a suction unit

havi ng a suction port for the inspection object, and a discharge unit fvx
ulowint~ o gas to tile inmsp~ci:iorr object in she groove so that a pressing

force i QY% t he. | i \ et oo, ..o~ wv.r i1 .
DNIE ey 81d1eNEJRPERL el sectionyr - o T VL L o

'~~~ .. || Mwddt&rin B seand dos Seaviely tlet raeverndement

non- def ect i ve product and the defective prduct by the sucu:von force of the
~uuti on af Vrletter typeur Uheke tLex hbYprees2ntl MiviRttitdnt P Passage ---

- ---formng nenber is conposed of- a plur=al ~i f : =\l ded
al ong a%ﬁgﬁé’rbﬁ‘f&ﬁ‘?%ﬁe%‘?ﬁg rf‘ﬁé’p%%tci%rﬁtg'bl}d%%tgg‘,y g%?r?[gi?lr?t éLthJl
downstr eam.gi d& 10l reagh, LAssMe har HdaFBIEICEL, shylbr &£ OfHd equency is
set higher than the upstream'side thereof, and further, the inspection

obj ect isnspeitt Eohn ob $éate cfn ebler angdef r omib@shiseher using a
di fference between the vibration frequencies . Wth the configuration, even
if the chip | In@shiitdom Fwe metatinpdfasd HELIMITY RRAVATERI Dt her

it is possible to secu y. e the chip,i St t  chicp. |

est r anget* FAGYH FAER o?%gﬁl%%§%%5¥?et8’sj;%%ﬁﬁ]?g:&ré%%c?&?ﬁdtig:t&u%? chi ps
by the 10spaCHQ: {BRABS: Jrbblks siesel hed i¥ht ihtid @ETE "dbmblilgd and
"Uletter useg’therein are not limted to a groove having symetri cal
shape, apgthnebudeoitheeroncept tbfi mnaesgmetrisabosisagel eFiotabtaine term

"W letter" includes upwardly ogened U-letter. In addition .the Lo I :l::1tl
. 1'1~: :thp same| pEfeet gsOithey CaRe| where. two rotating feed

Ol1 ;.:iE~ Mate when viewing the inspect £ Be0fy)igtear Mypag from 1-he

upstrearﬁegl%'%’ést &% nédo%n%s rgéjm sé%ﬁe\/\r}fv?:f?r\f] %;%qit%fcr{},be%us , i.n

t':~ foflewge fesgpiePbinev Pl 8% Pal¥pbhsbdt Pbhaandg debie sishpen in
reverse In the follow ng drawi ngs. 1l-preferably the inspection object is a
rect anguase aromthinnmcosily; dombveredowhidrh sebicads @tijase- used as the Bri ef
Description of _the Draw n?lse F.1G 1 is.a front view schemgatically tics:Wiy

show ... J7'' . Fyrtheyp the gpregent InventiOn i RroyVt8Pf ¢ 12~ ~ !
L~ " ohalgealb® Ay sBect 1 o8MA% 804 Of Lhe presentqinvention, FIG 2
is a topppl an Vi ew Show g principal part s of the pol yhedron inspection
appar atus showa pasHdGge IfothGBgimember 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 objectu; and
supply mean’sl'arranged on an upstream side of the
voasceas forsaomnaiear, dnd ot sappdin i dansy e v ioan
object to llhie pisLaye iormlug b exr,
characterized in th_at the passage forming member
is formed inito a share of groove, and is provided with
a rotating fecd seci on, which includes a groove having
iobht and lerft ine inad aﬂglCJChﬂﬂQiﬂﬂ’H3INIQ'LEGJJOVjﬂ9
directionof the inspectionobject so that the inspection

object is rotated by a predetermined angle, and further,



per spective view schematically showi ng a passage form ng nmenber and a
rotating feed section, FIG 4 is an enlarged plan view showi ng the rotating
feed section, FIG 5 is an enlarged perspective view show ng the rotating
feed section, FIG 6 is a cross sectional view taken along a line A-A of
FIG. 4, FIG. 7 is a cross sectional viewtaken along a |l.i.ne B-B of FIG
4 , FIG. 8 is a groove sectional view showing a state that an inspection
obj ect rotates on an upstreamside rotating feed section, FIG 9 is a
groove W&Iﬁ@krpaws&wb&gtﬁesﬁateﬂmg @é’eﬂ@@@%tﬂd}ﬂl%e%tvi@éat es on
a downstream'side rotating feed section 10 is a perspective view
schenmat iveathy sghossng sn gesieri bnik el ataroctmcb)nt een ahearmnap@rutaosuctl on

pi pe when inspecting an inspection object , FIG. 11 is an_enl arg
sect i onab P& t ak¥h thl dHgeareREdguTation, it iscpasgiple rto 2

<.: nc-~ sch ITB.tI sho an r- ~ -
oX: no-~ f"rutS"racElcai‘e’éb hESPe st PAHG ced Ia%aé {})\A%“e{?ﬁe pé‘i’}h%QESTE ~~d F
1G 1.2 J_Igsbec;-ti%rﬁofﬂj@&tv' SY\Iécﬂ'@gEEi'é:@l |é’vé?ﬁﬂﬁﬂ‘&ﬁ@né%@@tlgﬁ$t Mode
for carrying out.: \Wayrer: . =Boa One enbodi ment of the present invention

wll beobject; 1s g:on,t:.nuohslyv\suppl;u_ed Erdmathd-lsipplivs mefinent vi ew
schematically showng the wiole configuration of polyhedron inspection
apz; ar ~|1Iasa16tc9W) ofcoirqsefy cantactipg yith eagh, ether. jthey) 7

|
Carts oS RS bt ekt el fof 1 PLAB AL Ep iow G frL nci pa

FI1G 1 apdrilC2 ptoacRd ¥heded 1 AERASFLNbe BRRaMALNe Inkpdsdesna
supply nmeans 11 , a pol yhedron inspection feeder 12 (see FIG 2 ) , first

. to fourtdbgarersas 13‘hetloef3olirajsad:assme¢hlcm tesescureddr specifave
“means 30 . Myre specifically, the sup E’é)/ means 11 is arranged on an upper

portion Wealﬂ%mﬁclfl%oopﬁgcppl?ﬁéd A peBb TP ecBET AL WbvER AN

| nspect | SHSPUEEL HPBY! U4 FRLIC IR YiIRANS Lho | BNalglare A gHbe-Tke
ceramc C capaci (herel nar i er, erred to as chip \ﬁj in this

embodi nﬁﬂhspﬁt@tﬁ_brrﬁtmigtfalﬂét&a}ﬂnﬁéa®ﬁ§=9(etxﬁtéaD are arranged above t he
pol yhedron inspection feeder 12 , and the retrieve nmeans 30 di sti ngui shes
and retrieves PHefchrpbW n tbeopdakivk el T dnt Ao smepéctddnapesuratushat a. s

, hon-defective or defective . The sup means .11 i s GO osed of . a hopper
10 7) i N SR p B LIPS CHRC TGRS PRI, STBROTE 56 5 LARG bt 7hEs
. W ~Z VAY: S i e l(*\ F o P8 «fn dPorrrdl oW Cerliwe e S5

~~ ... shape surtable for gui di ng each chi p erd fromthe upper end
portr on @éfldet hoppern?o nonwdetdetoutsi gerdduo tt kerpoldhedroni raspect i on
feeder 12. The inner side of the ' hopper 17 is forned into a shape of
spiral aBT@EIYCknei] Ehicd &7 Br&T onTicst Gi et o reny "Chi'p&F ¥ Fé&ei'ved in

th hopper 1L 0Y; 8 YUALRLH PoLoRBel oY 408190n LAY AhA9RBY

asuctionportfortheinspectionobject,andadﬁsCharge
unit for wlowing a gas to the inspeclion object in ithe
groove so that apressing force is given to the inspection
R & i
DUl Gy Lo UG Late Lo ple c a0t U gl Lovaal clie yrova,
and to securely retrieve the non-defective product and
the defective product by the suction force of the suction
vinii.

Further, in the present'invehtion, the passage

'”‘”’forming member is composed of a plurality of members

d;r_vided alongamovingdirectionof the inspectionobject,



The pol yhedron inspection feeder 12 corrprl ses a grove- I|ke passage form ng
rrenber 22 \/\hlchextend5|---j_~t r. | -w~7n'"v-TTCw ' I ~ -
a: , s ea.crt =" ot~ ~ o fL ~ L fT7LT :' (; as shown in FIG 2. and FIG. 3
The passage f or ni ng, menber 22 is arranged at a predeterm ned angle so
that thedownstream side, that is, the left-hand side of fIG lis
positioned relatively |ower than the right-hand side. Further, the passage
form ng nenber 22 is conposed of a supply side passage form ng nenber 22A (

see FIG g5 ngtlﬂegdo%vﬁ t rAhN RSl £8 M DASHAILs ERIGE B rRTAe mEABe @

upstream SI rotating eed section 25A a downstream side rotating feed
secti on 2584 it acdpvnse geam sy despaesadel gbheni rthasniére 22Es t Meran
specifically, the supply side passage form ng nenber 22A is arranged on the
side of shdearthngammhc Sovdi SHIMNCThe Rt FOSRPESIRR PEIRFY renber 22B

comuni cates wth . the su ssa o] er, hoot er
18 used BEVAP £Et F%@erﬁﬁgk%eg ere£§ r’?‘%?érskg]ﬁq%p%ggamélg e |%’s§é tion
regi on. Ihg unsdream ATl fouasl roRe shda-delan srdgadrertban #¥cand 258
forms a rotating region in the upstream.. .

s:~_~. ~th#lcbnfidérhtion ~eyien 1f. the . chﬂ-.p 136 supplleﬂ H4in . a.lil Sf

passage form ng nenber 220Ccomruni cate with these upstream and down stream
rotati ngSﬂ:@e‘tler@éft |%Q§P%ﬁd¢2@$a%ﬁa%r‘ﬁ%t§‘ GBI BHRPSi-det FndFect i on

region. The su si de passage formn A, S sage
f or m ng R?rﬁ)%’rgg%tﬁf?ﬁ s“[]?ggmtgll%le pa sgtgle %ﬁ% 55‘%@@ or med
F ntO a Semep% e%@:@aﬁ%;%scﬁgﬁr&ﬁréﬁ@ﬁ SeRkar, %Hal m%/or?edse&mealt?hgre of
: : v Wit~ . .. ~ i

e [ xhspeWtLaLnélv;Lduan:r chipsgi by_ the4|1@$pﬁl¢é:%ﬂhp nw&sspoa tioned

“to the bottomcorner C of substantiall V-Iet er oQve ) : <. W
| ~1 . .I\N In ¢ghis s@eCprqgtlogy t ré% Q&zlettpr . P

o R R AL SO L, 2

side pasglgember@ P41 shape, and include the concept of
non-symmetrical shape. Further, the term “"U-lettexr”
includes upwardly operned U-letter. In addition, the
torm Tright and left of groove’ s nmad GoLood onltne
state when viewing the inspection objeci moving from
the upstreamn side to the downstrenm side.  Thus, in the
following description, please note that right and left
is shown in reverse in the following drawings.
rreterably, the inspection object is a rectangular or
cubic solid; however, other solids may be used as the

R VRAVE I

Brief Description of the Drawings

FIG. 1 is a front view schunaticailiy whiowi. oo G
polvhedron incspaction armarale:. oo oddng e oo
embodlment of the present 1nventlon. FIG 2 is a tegwm“

- plan view showing principal parts of the polyhedron'”

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

~



menber 22B is positioned |ower than the nenber 22A in its height. Further,
the shooter 18 makes use of an action such that the chip Wslips fromthe
supply side passage form ng nmenber 22A, and thereby, forns a predeterm ned
interval between the chips Wnoving fromthe upstream si de passage form ng
menber 22B to the downstream side. The upstream and downstream si de
rotating feed sections 25A and 25B are forned into the sane shape, and are
| ongi tudi nally conbined with each other in this enbodinment. The chip Wis
rotated at _an l.e, of V. o] J e i 25A or
25B, andthuépgggéﬁf évgg?gﬁggﬂgpeg%igﬁgﬁé;o%a%gggﬁé ?ﬂé§§§ﬁﬁﬁﬂition of

these rokafimonteréniesti ang 26A @odtashy fFeetherechsdrshoMiG.n £ 3 to
FIG 7, the upstreamand downstream~~_em: a..,:~ .:~ ;,.:~ nc; 1=cr:-.el
~~c-~c: . an end;argesl’planview showing the rotating fegd s¢ctiorgrned

with a V-letter groove rec7.i _cur. :?2.p... a letter,. groov c~~.ori 2
5b and af\RG~_e~4s . ap: eé‘.c"'ﬁrg?HO(R/%ESE’.%%P\%YGT&IS&? %}(rgwg?lge.J.éﬁseupcessi on
from the upstrean fedes tWar 8 obhe rieunss ream Yisles sThass: goaeve veghons 25a
to 25c, are forned into a s:~ap~ such that each inclined angle of left and
ri ght ineldwef £S16Haeesihs AR FISFAGNgEsF BGoritshe amysagectional, -
.~~~ sy v s oL~~~ 0 1?7 Lo~~~ _ 1
V. r , view. taken plpng g 1ine ByB\0f FIG. -4y FIG. 8 ¥s 3 gEIROVe| et ter
groove region, 25a positioned on the upstreamside, linear extends over a
ro S cEhetheRabrar Fhiing os R FATCAS pLIE H R bR 8]
ST daees bR an updtrdamlsidelrbtating Eeed sectiorfll eggion of
the upstream side rotating feed section 25A. Further, the bottom corner
CeXfend® sbsaa igrsdvghslectisaalp wheke ssidwiing aostieetei ghiatri ani i ned
“surface RS side fromthe mdway. In this case, the right and | eft inclined

sur f aces iRSSRAE LIPR QD 3R FtaRetF e E MR HAVPREFLERM A TREAHRHer C as

boundary,_and not, specified ing._t . d i dary .
' The VELRHEEE IBEE Fag ol Ord anERE T Eh 1% SN AU A IRRRHRNY
so as to Gradydld Ya chanaa f60aN! Heiditicl batkidwhi an eimdbat ama angl e of
~approximately 90, as shown in'FIG 6 and FIG 8(a) to FIG 8(e) . On the

ot her hamtictidrheilpt wherlimedesirimgean 3 nspeortivednt @b-istayge HhEl-i ned
surface such that its upper_portion is bent at osition of being slightly
ohi fed ol the 8 STHATASURRRE LR oFl eife HHFE PP AR U 8F 4.
Further, the inclined surface on the.-lower. stage side gradually becones
small in7its’i chlclE n(gg g?l!\gTe,(' hndn%jhgrle(f)y, “one surface of the c%i p W, that
is , tre sohbatricahme dnowingl an~'df&ahgamenct: o nozzle! far~.
~0_|.t.v~, state just beg-ore it reaches the U-letter groove region 252. In
the U | ettt eengmonwe crdgi onc2shs tast sk e TFrG 85 (¢ #)3 FltGhe ¥7 §hr
inclined surface RS has an inclined.an of ' |y " on the

ot her hant® tahéc'elf%?ﬂ: it Y né %e'%ﬁ P‘é’c%iﬁg 'Sshé}lp‘gg‘glﬁslr?‘réﬁt'l qu?#c;l)i hed state.

i
Further, . 1,:.. ; |-.:~ ~:":" . .o~a . ~ ~L: tt .,

1 .. .3 111la LWL~ i (..is: ~i t..orii. :: 3.1 irQE T1id~ -
Wi..:i.:Bdsl these itwat i cedisunfigces: RStared Lsvbecones substantially
horizontal . ' '"llus , :in the Ulettuce groove c; region25b- -1~

:171. a=. ws. v: r'Ong embodimeny |9f the,pgesent fjmyentiop will be . _
V.. hori(zpng:t | :S;c_“al e. As sh__,(_)wn,_ i n FIL.DG 4FIL.G 6 and FIG 7, the downstream

R
L R S

FIG. 1 is a front view schematically showing the
whiole configuration of polyhedron inspection apparatus
o which the 2. cent inventicn 3.7 v idied, andg oo . 2
is a top plan view showing principal parts of the
polyhedron inspection apparatus shHowA In FIG. 1. As

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



side V-letter groove region 25c ( see .t'"1G 8 ( j ) ) extends to the
center portion of the widthwi se direction so as to gradually form a
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 case, the bottomcorner C extends to a
direction such that the hei ght becones |ower than the starting point (

| ower end position P ) . Further, the bottomcorner C linearly extends

toward the downstr cent g1 SRASHL LA of the
w dt hwi ?@%??8&“.%?51 ik‘gﬁr"{lg&@ [ n%ﬁhgg&guﬁ‘%gbgel%sfofg \Syl %tat e()rngr oove
reg””‘a@%¢é0@¥@@¢éé@éﬁﬁﬁGﬁ@g@lmdzﬁe¢£W£ﬁK@fbﬁ&tmbameMﬁs
position just before the downstreamend, and thus, the chip Wis

posi ti oill3xd t.d 03D stsatd@d aof mpgm‘anedebylsan aax@laer@ftlgﬁgei\f@ m@@f\ﬁl etter

roove region 25c m ~| ai ~l C~.
g ~() ~~. 309. ..lMore.,gip@c:lflcaLly, the supply means (i 1% ezﬁrahgerd

are conblned c t her id i I the'
chip VvV Qﬁ‘ﬁ/ an &fgg o%gggsrgggjfv\hgn t %mghl% Véﬂgg%gﬁ%u %%%%%@t IS

possi bl %ﬂ@pe@m%‘h & aeir i ouhoved asesnefpeubiorbby extlusppd oéaf ront

and rear end faces along the noving direction of the chip W ,

, ~ .. from: the SuPPlY meina an Glh@t iss19 qub l%}i@ﬁﬁvq_ﬂl‘ikcﬂ i

S:la., ¢., i ~~u.lLl. L:11 er_groove

regi on &ﬂTbP-B ‘FJ@Pé’tCE%FOQ:r dmrﬁé@%ﬁtﬁ? sﬁ%t?éﬁro%dfﬁ%n?ﬁhcé%ﬁéajn?s! de

¥ tpm?rd e 15 ?m}j?bnment Th\@ flrst to ﬂourt'h Lbarfneralsllﬁx'tpl'l T :

< _~) 'l 3D-are affalngeﬁrhlf)b@lﬂ t&he p‘BﬂEyﬂJefdmﬁnin‘sp[m:t hbat Fegdeed

“ section M--T - - as constructed above can rotate the chip Wby an angl e of
U, Ii kew sen@rmlq et rigy e oeansgd @é{?"s@éSPdf%hesaﬂ’édé’é?rﬁFﬁtﬁiveénd

ossible to rotate the

th by, l.e th
evg;lel % ‘irl‘@ Eégeémﬂerié‘ tHECHHT2PEN ‘1’{7%2‘ rol? atl g R él(gglsoerclztﬂ%%q;l1 sjczg{)rrble;led
I n place.of yong of nw@—&gtf%eeg\rfeeeérwféfeeh% and 25B, it is possible

to realize thé same rotation of chip Was above. In addition, preferably,
the right and tét siispigethsantades RS amwnb8sard $Enis fredppe sl 7o
snmoot hly continue al ong the novi n% direction of ° the cgi ptW16 and
which is supported to the frame I via a suppor .
an avvango.. Lt osoocitilon 2, i B S R R A
shape suitable for guiding ecach chip W fed from the uppe™
end nortion of the hopper 17 to the ouvwigidae to the
polyhedron inspection feeder 12. The inner side of the
hopper 17 is formed into a shape of spiral as well known,
and vibi:ation is given to wmany chips W received in the
hopper 17 by a vibrator (not shown), and thereby, the
SRR
noppei’.
The polyhedron inspection feeder 12 comprises a
groove-like passayge forming member 22, which extends
evedimAat et Tdne s Dv Trews Pl s vaEngens Tt g ion 20
as shown in FIG 2 and FIG 3. The passage formir;g__r_nemtzér

S22 is arranged,at a predetermined angle so that the’

downstream side, that is, the left-hand side of FI1G.



The first to fourth caneras 13A to 13D used as inspection neans are
i ndividually supported on the franme F via a stand 26 ( see FIG 1 ) . The
first and second caneras 13A and 13B are positioned above the upstream side
passage form ng nenber 22B of th.e passage form ng nenber 22, and' are
arranged so that each |lens of the S~. - ~ Tt~ Srono-an .;~1
)G~ ~ ~ ~~i L= .. ~~
A 1 Chlp W More speC|f|caIIy) t: tie :~= |-u t Czi nl e~ _ a 13A
nSp eqtsia pWdeceodledseeldt Guveiy )l oveld vehahi p:rRi rd-ghtrharmi her
hand the second canera 1313 inspects a surface S2 (see FIG 10) of the
chi p W sfAudeher Fuhthehi r dtiued massag¢ folrlm@gl rempez= 32 381 J 1.
c'2nCl 1313 <il QB p'v' :~ 1'~ #&E iu U £7V G ~W: Wr%stgeam
si de pa%@oﬁcﬁ% ﬂ§ r?en%‘éPPé@C S& é?%ssage orming me.mb‘?

;' s (see$’FICL 2 ana FII-G— 3}_ au_n upEtrearIr_r pras/é/éug.]éJ foﬁmlﬁ]g ;[hl cd
canera ilr@nbespetm aaﬁuﬁfpaé?@rgﬁm)fsid@ ﬁdﬂtl&tﬁh@}féeﬁ edaqaammgasmrough
the rots: ring feed sections -. , z ~ . | i~ u.~; triv t,
Ct:IW a doWdistreian gide-. rotating! feed. Sectloél 25anr%e<ﬂsaa surface
S4 of the chip W 'These caneras 13A - - to 13D %?g(gct e% to an i mage
process&ow%ﬁ"lﬁeéa‘r r‘?Jege (Rﬁ‘sﬁar?reedgf’mrh%dmie %rp ssi g i Shspecti on
and , . s t & gt L 06 Lt HrWilrSg NeBrfsf gcti ve
or def ect QE %éga'ol |n éﬁb?l tgsei\get ?fge&\"/e %eans IC”';Olrrggcorrposed of

= first tQiRUibhal’Iﬁidihg\éﬁﬂ mrpeShaOAﬂdza 0D, t Aer amaian ggmehip settiieve
section 32 , a defective product retrieve case 33 , a non-defective product
. retrievé@aseTh® uQﬁ%%cﬂh@ﬁgégﬁu fOS'F”(’s%emﬁ"@eEl)ZZBl\/br e

speci fical thefrrst 1 urth re rrev rovi ded so
2 To cHPREBHCRS IR e TS Thh e e R e L I Re PEE (e
remai ni ngh gNigh 4 ehr eVoeest i P8 3&d& aéra@g@seﬂa&r@eﬂewtfeeme%de of
t he passage form ng nenber 22. The defective product retrieve case 33 is

connect eth 80 fidembi reat pdti-edn ed t develnps pes t30dnt oce3Poand tTeer enmai ni ng
chip retrieve case 32, and tl.w non-defective product retrieve case 35 is
connect é@pg@::earin ang dpwxg:itream 51de rotatlng feqd Sfe:crc:r.)o;n tZSA N

> °¥h%eqé .
correspon%réng % Eé’c m%f at r{:eoé‘zél?:ﬁne%ekﬁfzgesf%%%\o ngE)D and ?ow gas that IS
air against:t he. €hi.p, W#9:1he. 4pstream and downst.r eam:si-de;- passage:f.orm ng
nenbers 22B and 22C of the passage formi ng member 22 to that ~ pressing
force i sngrsvsemeoftdreﬂ@mm rWémlbrelt h#.8 Cc asenmingl ¢4 rs;t‘ tol-fdurthesétri eve

pl plesE \?/’OLAntsﬁ:x;eam @_rgd dcﬁxina‘*treém S%LE\} (ﬁilw'raﬁ n: ch“ r(*xf‘i on ”*?

and 25B, and forms a downstream side inspection region.

The supply side passage forming member 22A, the upstream
passage to.iming member 2:B and the dowunstream side

passage formin'g member 22C are formed into a shape of

b ¥V S A VLG LU el GUWEES e Gl L de L0 Lise . Lae woliled
of the chip W is positioned tb the bottom corner C of
substanlially V-letiexr groove 235.
cocovn in FIG. 3, tha sthootor dbooosgxn e s Arn
inclined groove having a substantially V-letter section,
” which is tfnclined to the supply side passage forming

member «2A so that the upstream side passage forming



t he di scharge unit 37 corresponding to there wll be descr~Ltu below. ~i ~i

|-~t;... .o~ _I~(n_~a_, t~17 0 i ., -~ 1.0 C 1
i . .1 '. 'S has an opening suction port 38 at the distal
end t her eof : and the suction port 38 is fornmed into a shape of being
obliquely cut so as not to hinder the pickup by the canera ' 13A

Further, the first retrieve pipe 30A is connected to a pressure reducing
unit ( not shown ) , and is always in a state of being sucked. The

di schar ggemBidr 372 BS ie0pwRsl ed drie@nlaivie s upiphy bl MEmpenet2ani ag t hr ough
the groove 23 fromthe outer side of the passage form ng nenber 22, and
further,its ¢ohebted Fmmtbeapr esber shooteghold W%%h&tsea@fcalﬁl be

bIovvntothe chip Wvia the air sup 4 the di scharge unit 37 ,
two acti®dASLOR ‘Ecpsthatmettb?egg‘llﬁgV\Y@rr}c‘epﬁygtrl?é“d?%%hﬁ?’lé) FEE i ? and a
Suctlon £8Lee &Y tf%enﬂﬁ% 1513 Ve, DA Pe 30 Bhe Ayen t@oﬁmghlao W
determ ef ective y the image processor, and thereby, the
chip W|15ré@ié’©§irﬁd_rtélitile1:é&f\&£1Ityétmemi'udiheedihu.@\sema&efﬂﬁg flvenf ourt h
retrieve pipe 30D is used. for collecting :!::.1:" ,~ c~L~.C.~=T;ul::.::ri
c.:=; ilthe UPstream s@ﬂmcmaaéﬁm|ﬁ@rmwacm¢@wr- 238 &osrthe 3~ |
'1Ine cI~~ -> W ~~' ~~- cln leas not beerx retrieved b~.~ the ~

.3~ 1€ ownﬁ&rFF‘l’“ e’?/%dﬁl s,<~. 30D, is positively regarded as defective

product and then, s ERLLeFt et dPRsIEIEEHI Ka 4 OduAla £ 8Ll e¥EepRse 33
~viatile remaining C |p retrieve section J The non-defective product

S retrieveseasei shsi 5K and kbBaare ¥ormedl Mnto' the-samd shapke> i d |
WiL4I1l , L<i T Uw L.:: 2J L ~Wi .. L i i t:l
) and are longltudlnally 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, can be rotatedat 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
SiGe roteting fced sections Zh: e e sy nviduaalilly
formed with a V-letter groove region 2ba, a U-letter
groove redgion 25b and a V-letter oroove region 25¢ irv
succession from the upstream side toward the downstream
side. These groove regions 25a to 25c, are formed into
a shapc such that each incliuncd angle of ifcft and rig.r.
inclined surfaces LS and RS changes dlong the moving
ST S

L L LG o, Liw.e O G LAUe s, wiee weobtlnd Ll s v
theVFlettergrooveregion25apositioned1n1theupstream
side linearly extends over a proedetermined lcngth at
Ll cppoeximstaldy centrel pertion i i Wico Looine
direction of the upstream side rotatlng feed sectlon

25A. Further 'the bottom ‘corner C extends so as Eo

Slightly rise up while shifting to the right incaiined



retrieved by the fourth retrieve pipe 30D in an upwar dl y opened state. Then
V- hemthe predetermned nunber cof :i t oo 1 Lt i~ C
c~.i.-.-" . . . Vv T, 'i..!’7~'.L10I:-(:: ~E~c,;-j'1;
Ual 1. :..." | i :. case 35, the chips are fed to an
after-treatment process via a transfer-rreans (not shown) . In this case,
thé nunber of non-defective products is counted Wd by an opti cal sensor
41 provided on the mdway of the retrieve pipe 30D. Further, the retrieve
pi pe 30D d\$rpaed ﬂsdsi\ﬁbhfﬁoﬁhﬁhteeﬁ\i@v@% .thepesiid @hiésttﬁefﬂﬁh&ﬂ

pi pe. The shutter 43 tenporarily stops the chip Wfrom droppin

" non- def e@ndelpfdduchcléme@veugdsec8s WwRnankie Ichi pneeaaﬁap&dl{wt@rcqset
nunber of non-defective products. Further, the non-defective product

retri eve QRRESH iSPeelfied ‘r‘%t’-ﬂ‘-’ev‘éhﬁogoﬁrb%rb? 85 Rarpdany 45aad anged

bel ow th , n arranged t he pos on
adj a\(,:Vent ?}(p{ %ﬁ%’l ro?gﬁ? g?%n%\__)% Zénna%lé% n%rﬁ’é“f(g@'e]l@ég Eﬁ@p % IﬁEer'ct ive
retri eve masend5vstieokedri Grao SOk 2 £bhY 2BRS] ttﬁae%l%ﬁkelrﬁlihsa

position adjacent to the |ower end of the nagazine 46 the frame F is
provi ded Smrﬁa@@ (292} n@dérm(mefiespoa)s ztb m@duamnlgyochange from—the-t, a.
1., ~ ~ | .v~U, WS t.

pOSi t | oné‘d”%BFra&eP-é’@c]tjv’éaﬁrJdﬁﬁ&fr‘b?r |’%‘?/éilé£%9353 P€ enprexdgmiteilom a
| a f dt
sl PN ghonn U B BREELES B80S BEATENAES s8R som

.

+and 50C martrra@geda@a tha vRe led¥ei hyIined eI cdd.s B¢ ftc,h§ln¥,'dc' nity
of each upstream side of the second to .  ~~~Lca out of ~~mb~ i:i_.
A~ .~ ~wo=gthge inghingd murfaasevdebdtbat ha:szhn}pan pdmcibint at ed;
her ef h hi W . B =i~
t far_e- Oie %1 e;tr%nged Sstfltt::%o?letovf\e n§§.n§ ,%J{:Pghtllj} Sslrn.fte:d %’odgégg. : _;

&11 ' mb fg/ redtion £V nb@lgg gﬁzﬁetfﬁpr %§#p§ﬁ qapent | t he

|nspect|on mstho ofchip Winthis e rment w d‘l)yascrlbed
~below Wi t45°. 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

Sroftheeh: 2o v dn PIG. & e 0 L L e Y e on L
state just before it reaches the U-lctter groove region
25,

In the U-letter groove region 25b, as shown in FIG.
8(f), theright inclinegi surface RS has an inclined angle
ol approximately 90°; on the otlhier hand, the left inciined
surface LS is in a slightly inclined state. Further,
e U=l e e s
LU LUl T L ol BRG L Ll Uw el Ll S0 LCE DG LWOGETL
these inclined s'u;:faces RS and LS becomes substantially
horizontal. “hus, in the U-lettcyr groove regiuv.a 25t
e surface o e ahidpy Wods Rewnt noa et o 8
horizontal state.

As shcwn inTIG. tf _F'IG 6 and FIG 7 the downstream

side V-letter groove region 25c (see F1G. 8(j)) extends



reference to FIG 8 and FIG 9. In this case, FIG 8 is a cross sectional
view show ng a state that the chip Wnoving on the groove 23 of the
rotating feed section 25A positioned on the upstream side changes in its
position . FIG. 9 is a cross sectional view showing a state that the chip
Wis nmoving on the groove 23 of the rotating feed section 25A positioned on
t he downstream si de. Wien the inspection start instruction is given, ._the
hopper 17 and the passage form ng nenber 22 are vibrated by the vi br at or (
not shown h e BYe Q@19 pr9et 1 bR S Ph &V s UGF €8S el e 4RRbH €8008K0 t he
supply side passage form ng nenber 22A of the passage form ng nenbE~r 22
from t he dippeadperlignfoirm ha tlerlpsettéi‘ \bcattbm amoan@rreﬁt useeuugoa 20. The
chip Won the supply side .. ) idhhit . i

. n.. lower end, positionIP (Fge FBié?calfseF% d@(/\ﬁ)s?t o é%tlefi" <1
pi ?1~~:; ~~C 22 i ositjson wer- and
the chi ﬁ%}éB&%éﬁrgggﬁs‘%;{%‘ ?/#bitgt F Sh. lig%r? |39168§)Z"£e%e r(ﬂ?tﬁé%chl p W
is nove PNt apgd Reaf s efd Sfacesnaf bQﬁ@Boﬁh'dbﬁh@&E—" y

cont act g:lvm %aseazcl%ﬁr?]%?b?ﬁerpghl pfslv rd)cgg%ses t hrough the shooter 18, and
thEFEbycibﬁﬁéﬁB@ﬂto-a direction such~that ,the; hgdhly becdmespstream
siuc~ ~:a:..~aage ~u~m.y |;(caat~~~ ~~ i:, the chip Wis noved one by one

i n a stét@@t bélﬁﬁ’g ther agudt themRatn b 6t]1ﬁ?é1’er( Q‘Pd position Py.

i~ e~ LS~ e ( ,
o siknek the BRGEep e QG Hhenr S B S, SareRe

~ figur es-tﬁ{gdcﬂ?f@@ﬁﬁ:‘%ﬂir@%1@@f@dx§tr@qlﬁiﬁ@ﬁﬁtﬁﬁﬂér@én1:é’f\p@ﬁh&i%n In this
. case, for exanple, w zen the inspection result is made by the first

.. caner a L3A tHhawitdrehwirfeadd iSictfidme cHhe Wightidirecl ined tsherfiasehar ge
“unit 37 blows a gas. Then, the di scharsﬁe unit 37 instantaneouysly strongly

bl ows t MRS chifp tye oVa ket Eel GHrePVisusheAdUp 2RE 3Fp WIH?eguc‘t’?Bﬂ of the

t 30A hegehy, th
i W PO BE Y RTINS 0k I OB A E i SR A i@ Eoh Sl NS
chip W w@fs&é stet ISWHNEE ream aentej ngnd@ntwakecttne ynipewl i1st and

second caneras 13A and 13B, is noved to the rotating feed sections 25A and
25B. Thewpsiititdieedpsdty @ars tatie oot deeapd gedtaded opy 28R, azdskowi in FI G

8, the surface of the chip Wpositioned in the V-Ietter groove re~:.~.on
25a is &Pt p éﬁ‘%nﬁré%tﬁﬁp%@ﬁﬁﬁlﬁeﬁémﬁt PSI~at time, the :=-nr~ost
Y:~e::~_tionesa c¢; > f, o ’tthE Touo P T e e Lk oo sQuare, Bl-acked mark ~
in FIC . . t3, aric i R p05|t|on~sset as angl.c~ of 0. Wen

the chi Q]Méléorﬁaxmbd mn&}ﬁhﬁidhkﬁﬂhélt‘ Jgaoavenhpagiton , 268 it ridwes et t er
groove region 25b (see FIG 8(f)), the chip Wis rotated-by an angle of 45,
and t hert:oi sofrevesl ronehi® W ket tap gF@d\fe ‘gl BA“25b/ toqﬁéﬁ‘\‘/ﬂﬂ tter

groove reg ion , +al TiLiS
_ Llle. WFHp ?/ng puvgnhgﬁlazc&l_:illc SW |1Iit lﬁ_% 18 This
state Coiﬂgb@ét V\aﬁJi tch_e £8Uuird asluEQ%!déQno\ﬂﬂQﬁﬁ)l&ecﬂ{tLﬁ \A&élum\w@l to the

downstream . L?~r~ r; ;. ri~)1n) .. , ,

r::oi rronL an rear and Ldpes ql@@gnebkemqwﬂvﬁedﬂNmG&PéHmEﬂde
rotatl ng feed section 25B. In the downstream side rotating feed section
L2310, tr@fcml}?\ﬁhéﬂd‘t’ated by an angle of yO |i ke tine upstream

S N S
CrooUQhoaasdl U iy UE DO Wl o U wcGiilen groove 1egaui,
a V-letter groove region and a U-letter groove region
in succession from the upstream side toward the
CGest s L apin i, dnadiition to thoe cond Zvaurat don oo vn

in flgures. 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



side rotating feed section 25A; as a result , the chip Wis rotated by an
angl e of 180 by conbining two rotating feed sections 25A and 25B. Wen the
chip Wis rotated by an angle of 180 in the above manner, the initial
stage, that is, two surfaces S3 and S4 of the chip W which have not been
exposed on the upstream side passage form ng nember 22B, are exposed. Then,
two surfaces S3 and S4 thus newy exposed " are inspected by the third and
fourth canmeras 13C and 13D on the downstream si de passage form ng nenber
22C. | naitke ceasiei weel £ dhé@ shefadeg, SBtand SésHibhe ¢clm pdNate tbteer m ned
as non-defective by both third and fourth caneras 13C and 13D, the suction
pi pe 30Chdmd Wheydasclengdeumft BF0Cor r E¥gonaekg &V eRe ot d €8%& a 13D
are operated sg.as L.: su. ¢c3~._the chj i IR S | U

Do~ ~‘.‘"§a‘:e.1."?: %.h,e. (évl\‘)cv%e_rﬁpcc_ -YRE \Bojﬁga\%#e%%%‘%e?ehcfn N L% en i he
r_~urf~zGanrried it§ £hER 8% dne-sfdeWdVrotatirtg Heatdelact ivad he
fourth; camera 13D the discharge unit 37 corresponding to the fourth canera
13D i s peta apad 2A%W, sbtthatposhe lshept W realnt aettenpredt: ot 4t idownst r eam
side. Then tine chip.."wis collected into the defective product retrieve
case 33°fi ghie W @s abovegouwst raddiidiien of PERE §280Age- R &i Fid Ihdnber

Ther ef or e, cardin t his_enbodi ment, ~t ow C a e

obt ai neanq\/ba:f%%stpejc ?E:L%rf?/a, S.u.léffgc.g%ﬁRsr;: QEA Oﬂ'éogﬁl&gfih%é:ﬁfa %($ =

1y 1. as_to smoothly e¥d@fftieshliondt ttethevaiy dibedbeomwyrent of
the chip Wto linear direction, exclusive of both end faces of cubic and
rect angtthas chiigs Wn t he. noving direction. Further, when the chip Wis
determ ned as defective by each i mage processing of the caneras_13A to 13D,

. in order to r&he chdnse Her RVFECHEPMRE 2 Re IptfesEPnd $8r 8899 e

di schar ge, uni 7 t] -Qf « ret piRes 0 re used
in comgﬁlﬁﬁg%%tiﬁl@ge%ﬁgtéﬁg %)Iggsié'?{)l[%gtg&lg’% #éﬁ%(‘?(\j/el y pf)g{\zleénhtte ﬁ%%%s%ct i on
when the chig Wistdalermnedas deiectiye, anet giragducani poesidiidity
such that defective products are mxed in non-defective products . In

~ addi ti oraewenas fl3heavid g.3B nepwass L ipredt absfvel bEE yRBRCEATNg Wi th

each ot her .
side passage forming member 22B of the passage forming

member 22, and ‘are arranged so that each lens of the
o s LAA and 130 v oo fo Lo G S L Ty QE T
chip W. More specifically, the 1irst cameira 13A
inspects a surface S1 (sec FIG. 1i) of the chip W: «u
the other hand, the second camera 13B inspects a surface
S2 (see FIG. 10) of the chip W. Further, the third and
fourtiy cameras 13C and 13D aie pouiclioned above wisc
downstream side passage forming member 22C, and are
N T T O o ARG SRR
RGN RN O TSP WS 10 SO USSP G R 0. WU SO U R T
The third camera 13C inspects a surface S3 of the chip
W exposcd passing through the r1otating feed scctious
Ty o ner 120

DG ond Z0E on the: oltlier Dand, Ul fouvil
inspects a surface S4 of the chip W. These cameras 13A

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

cul a preuecternined image processing inspection, and



in the supply side passage form ng nenber 22A, a constant interval is
formed for each chip Won the upstream side passage form ng nenber 22B by
the shooter 18. By doing so, it is possible to carry out trr~ inspection by

the caneras 13A to 13D in a state. that c2ui.ps Wto be ~n:~pecte.~ :~. a
c~str~nged orxc Tay c,;e; t~~ .. .. . _ - ~C;;.~mi__;-' can be
prevented frombeing mi3e , ~m-:r. ~ . roncou:suct = .:: . r:~r~t,.

p.r_eventE~d. In this enbodinment , the rotating feed section 25 has been
constructgd ddh £ 88NNef tt hal Yatethfineld hatdeheandeMel RILEpH @ Opy¥e regions
are arranged in succession. The present invention is not limted to the
enbodi nemdvn - S faadgedd /¢ nothidefas&itde upstream si de passage form ng
menber 22B is formed so that the groove shape is V-letter at the upstream

t hat thecﬂﬁgose%t&hﬁa%és%éﬂ%ht%,ata HRsdpetikRaP shdec @Rt aradudl |y
changes to V-letter shape toward the downstream side. In short, according

to the prasen33 neenicomAdefisculiyegpaoyv@ushamest mhgviee canpeoybd amd ong as
the chip Wcan be noved with the rotation along spiral |ocus. Further, the

appear art 1 HF X HIW YRdvih 3h (FEe ERFodilneht i ¥orsipecidiedhddni ence of
expl anatjion of the pr nt,_.l nvention ) t S f i.p W, which
_is the a% ua lFr?rs{piégtf%ﬁrétbrf 58&, %%vﬁo?fg%g’cﬁ P‘eﬁgp%lrg aeé%%pﬁc(gq]?étehde

- inspecti®y 84rt8Eors d¥hohidmtbehkoabetfe fiNes By obEolHiEe mbirye
surfaces or nore. In accordance -with the nunber of inspection surfaces ,

.. the nunbeBAoftd He3Pot ahiengrémad rsionyi chd P5résrilmveasedtvrode8Redsed whil e
" changi ng the nunmber of the caneras 13A tqQ 13D. Further, the pol yhedron

i nspect :3rxAngedpen; fhg dgwnstream side ofjthe paspage forming -
i, ~~Ji Ll i nfi gurati S ' Lgure. vari ous.design
nodi fi ca+%ag‘#%1;,:£-9’are Os%%%eé%%g&%"{ééﬁ&bg 5:t terggg?t ?rélggt 8gs§rrsg ef f ect
and opergbheie&88dbe Hhirkned. rdortexamaea ratiieeabpdipest 3oanhen the
fourth canmera 13D determ nes that the chip Wis non-defective the chip W
has been38@clanidi hhe themadm tefechiiie petductveedefe3@aseaB38 tilce

chip retrieve

more.-ciefec' i,..ve product js retrjieved to the z_renmining c
Sect i on 397~ AREeFihY S\ RER AFEE TTFER CCAreraT T, 30 det SAR TS A fdt 1 ue
C.:.:: , | z¥% aretrieve case 33 by the correspondi ng suction pi pe 30D.

Furt her ;i snpidss ebddirents to kdiee spes Oft oovact dlife ttis pN rikee
vi bration by vibrator has been given _ ]
pipes 302 ta 30D, and blows a&fs, that is, 21ixr againgst
the chip W in the upstream and downstream side passage
formingmembers 22B and 22C of the passage forming membe&r
22 Lo that a piessing force is given to tihe chip.w. In
this case, the first to fourth retrieve pipes 30A to
I RSN
SLLUC LbLe;, wnelé.oule, Lute Llice 2Cllleve plpe LUk and
the discharge unit 37 corresponding to there will be
described below.
As o rhyeoy oy VIGL ML, the 7.0 o relrievos o Loy
has an opening suction port 38 at the distal end thereof ,
and the suction port 38 is formed into a shape of being

obliiquely cut so as not to hinder the pickup by the camera



to the chip W The present invention is not limted to this enbodi nent ,
and a conpression air and other forced transport nmethod nmay be enployed. In
addi'tion, the inspection neans is riot limted to canera, and may be
replaced with other neans so |long as the surface accuracy of the chip Wcan
be detected Further, in the enbodi nent, the chip Whas been continuously
supplied by vibration by the vibrator ( not ' shown ) provided on the
supply nmeans 1.1 , and then , has been noved on the pol yhedron inspection
feeder 1g;ysing. ghootgr, 8 4t astatewl Paham eat L angedmnetby one .
In this case, other nmeans for estranging the chip Wnay be enpl oyed. For
exanpl e,t&hg pupplsuse deepagsiagg dnim foparenbbpw2PA, aaddt e wisvagam si de
passage form ng nenber 22B are supﬁgrted so that vibration is given to
.1~ a 4r @ .state of;being sucked. - romr.a:-.. ... ~ ~p,; ,=a..:.

side p~rssage formn nber: 22 iS_Vvibr r td i
frequency, andTlﬂﬁr%%?p’Fatr%%éJsr?Jo e}Yolséé:p%?gtg(;%dct%% t%%ia‘é{ %i]}[%%%gﬁg;i]on, t he
upst r eam, 3i 4 4BA5 SRS oL LF T REHIRn 2280 agd o doyasisinamsicigtpassage
formng' nenmber are supported so that _ vibration is given to them

i ndependginlley dff AR €gsdssbkRY forminy ateadbby 22 clandvElyrthel . f dequency
and thereby it is possible to keep a estranged state of the chip W. By

doi ng socpnimcbednpice a avepyeiSseRe(Bqty SPYD ) RO hP&Y A1BeCREen t he

hi Wi ly f d;, Ihesef wd L] ' ly d t
nclvi auke B oy PG nr e Tan it b-OERPRLS, RO PECHDE, Y geePee

~Tmeans.  AgpS &%i%gérm%%ﬁe&%ia&wansapmﬁdtﬂgsIcmeb@ﬁ:eggmg

i nvention, the polyhedron inspection feeder has the passage form ng nenber,
whi ch i sFbargedoiynthea cihaphaafaegrunie. 3FUrahdr a shecpdbyhddroaei ispecti on

- feeder is provided with the rotating feed section, whose grpave has ri ght

and | ef t thec| £he tarkp BrdRMRyi REPA oFYPt REF FrodiYS i FEctF ofiPdP thhe
|nspect|§n Obleﬁ%@%ﬁg£¥ﬁ%fkﬂ9tEgkﬁgﬁgégg5gﬁﬁgA9¥ﬁ%J955%95§&ﬂ5@§9Cﬁpgle .

Ther ef or i NSpecC obj ect e paSsage form ng nenber,
it is poggidlntpeirt atEnandnipy ey the Ebapastted ahyp echel ideer@cspival | ocus
. As aresult , the'inspection object, that is, the chip can be noved in a
st at e of pexpidstchg deteripsgectase AR face of chip hidden in the groove iri

e e gl $ USR0S pigle B 15 uscia o Bl gy 07
and deforny:tLLET:.»En,tg%}auﬁfaqgipt,f:_hé insprvc;tion.oty~~, .~.
v:T:i-thout? ' FFa " X76%y l-,‘3V"“_,’"out('v.i sib?.e ~n~t~~"~":t:a,r: , and.

tlm--, . pefd eabirerlyiper irdainaspand t oncwid hohisgh Rscur adye ¢niaddition (
the inspection object is noved while rotating; tYierefore, it is possible
to | i neary.€brlnas ee pdasayer ¢ 5EHNGE A et ¢ and t Aus Z T A& % Ve 'dévi ce
30D, is positively regarded as defective product, and
then, is collected to the defective product retrieve
case 33 via lhe remaining cuiyp reirieve sec_tion S
The non—defective'product retrieve case 35 is
Papic ould Vid o DidChoil 4vu, Gulu ool Vel it Cledgs 1.
retrieved by the fourth retrieve pipe 30D in an upwardly
cpened state. Then, when the predetermined numbeix ofFf

Ddins da roceives: i thienon-dofed . v pproduacl et ol

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 is countedby anopticad



In particular, flue rotating feed section is formed in a manner that
V-letter type, U-letter type andV-letter type grooves o rU-letter type (
V-letter type andU-lettew . . . ..., f.. ., . .0> - ., .« .,.0 -7 ..,
v e ey, 1.V j..y,~ ". sectional shape: Therefore, it is possible to nove
the inspection object while rotating it by slightly nodifying a design of
t he groove shape, and no problem “arises such that manufacture cost
beconmes high. In addition, the rotating feed section is supplied as
componely, A0 hHeLENy1led SoROSHP R A0 QPIGENEKE S LI sUsliddhat the
rotating Teed section 1s applicable to alreéady existing equi pnent g
Fur t her 3 oacCormh @ Hedr § hehet esediriigwenpiige 30D tpstgreamnieredownsts eam
side of the rotating feed section having the arrangenent of V-letter type )
U | ettep shpettemnd3vatetihe ngpé tdam | pagt hedveeshligePireconBhded with
the rotating feed _section havi&%the arrgﬁgerregt. ofv{%lett r type, V-letter
type andteeFes 3 RIVELHIDHAR §HodVE eShHRo " diaeiMn§ U186 t i ons
havi ng &}'Aet@{é ISR OL £} 1B LEAMPE r Bl €6 EXURR angl MLt kle tYPE
sectional groove shape are continuously conbined with each other. In
addi ti oghip - reaches. the prdset. number .of' ndh-defedxive ~ L ,.
e~~~ ol oo, 0~~~ s )~ i~~~ -t U
letterpmygducte et |:er type and U-l:ttez type sectional groove shape
are continuously conbined with each_other By_dajing, so, ,the rotational
angl e of the té&??dn%gb‘]" erb?négﬁe%%ct vﬁ‘(’:%.gﬁﬁ%éloverl:é?:trli%vﬁo??isﬁe to
| T 0Ve 33 ABULE 1O al eeddm Vb fiESh 40 W NG TORBLGA AN Wil ARG S T er ent
type rotating feed section. or the present invention it is possible to
aut onat bedldy thepeatackelt A0 { aaadfa negandpect4 ®nisbpeatanged ldsi des |
even if the inspection object is continuously ... contacting with each
ot her, the posbhiemeataeanicteitthe P tary pREpeti of DRIAEINR a
predeter,pned interval.. bhetwe he. ,j.nspectiQn ohje . '=khe it is
possi bl 3rgt Ees%%ﬁyglsyatslb%cﬁl??'t %£F%sﬁp12‘2$i %%lt%f&%{g{g %%%ebf%néefégéf%(%o carry
out " t he jifsperbiran, &y tidel FngRaci tadbi@ansta6ed I atulthedbd HEREEH ON
m st ake can be prevented.

adjacent to the lower end of the magazine 46, the frame

F is provided with an extruder (ejector) 47 comprising

& oy tader o Ui ke B oL Lo st S, i Lowest
positioned non-defective product reitrieve case 35 iw
extruded f£from a lower openince <A 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 LuC arc arranged on the pascage folwing membei 22
at the vicinity of each upstream side of the second to

e
Jelted oul 0L wiilse LGiwles Ly Lo DUL, &lu Lheiloewsy,
the feed of the chip W is facilitated: therefore, an
estrangecd state between the chips W is Kept. By doing
SO ey g o bhes s e dr oy vald et e e i
W is not made narrow.

'Subsé&ééﬁtifﬂ the inspectiorn method of chip W in 

this embodiment will be detailedly described below with



Further, the pol yhedron inspection apparatus is provided with the retrieve
means, whi ch di stinguishes the inspection object determ ned as
non- def ective or defective into non-defective product and defective :'
product, and thereafter, retrieves it. The retrieve neans i s conposed of
the suction unit and the discharge .. 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

Wtth o PUSld 00! YSor Pl 1P SHE" kB UL - rfP aﬁgs@arse tha@regent.

<..igla ¢ross 'séi\bt‘iorlwi view show1ng aefsfteﬁte tlwhrtclttl'mm:m;op been
perforn1|n t he conventional case . Furthernore, the passage form ng nenber
i's conpdsedvdina phutilie tgrodpviee@krat dthﬁd@@faﬁbhggafrﬁﬁfg geditrieeni on of
t he |nZ£ect|on object and a V|brat|on frqgueqvg |n the domnstre%n15|de of
each p %ég@9%Fﬁ%ﬁPeq on. thg ypstrea e changes i1l f
J Vcaa

= b 2 %hb dg af rom
each ot%%?lﬁtslr?lﬁ ‘a c}f‘%?ergnlg'e bae:%w]e:(e)r?si hse.e(\% BLrOaI%?onv reevauenmwels ? so t hat

even 'fsﬁaﬁ:émrﬁ’a‘ts tﬁi@%hﬁﬁ #Whis movingWon the groove 23 of .the.
~~~~~ . . possible to securely nove the chip in a state
t hat theothltplng Eﬁe@rﬁg@dtﬂmmmmosh@rioaﬁdl chughe idowasirggm  J -
~~~ I~ (.~1i.. L . W~. -1/ u_Il.i 117 C11. 1..111 ~J 51.J ~-L it
C.:ias?cde"|~I~C 1. .. | T 1 11i:' c.i 11 ..r Industrial
Appl i cabi |1ty % PLAzey g&%&ti&ﬂ 5% APP! iﬁ%mleué%lasrhaﬂeargqt\y@n, whi ch
can inspect a |n|s surface accuracy of electroni ¢ componénts such as
ceram cehehigoppRAEi Lor Dndt thé i fassagbAlET™ing poéybedr 0R2i repect i on
feeder including a passage form ng nenber for noving an inspection object
to a predbmahedebyittee tvbhrading doreki 3B@WH) t haBY doing so, the

chip W is successively supplied onto the supply side

passage forming member 22A of the passage forming membex
22 from the upper portion of the hopper 17 via the
arrangement section 20. The chip W on fhe supply side
e r s Hormiig meealxer U b s o e e oo s e
side because the downstream side of the passage formin::
member 22 is positioned lower and the chin W receive:s
a constant vibration. In this case, even if the chip
W is moved in a state that front and rear end faces of
each chip closely contact with each othey, the chip W
passes through the shooter 18, and thereby, a constant
moving on the upstream side peasSayge LOoLNing luembew z22b,
thechipWis movéd one byone inastate of being estranged'
from eaclhi other.
L R L T S R O A A
two surfaces of.rthe chip W, that is, surfaces Sl anci“ﬁ__»

S2 shown in figuXes are inspected by the first and second

cameras 13A and 13B. In this case, for example, when



t he passage form ng nenber is fornmed 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 noving direction of the

i nspection object so that the inspection object is rotated by a
predeterm ned angle. 2. 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 formed into
a shape fegﬁgf% ¥Be ANoNAS AL BET 2B-WHAEVDY €He Elest! Yahype 13Aetter
type and ett type sectional groove shape, and further, is provided

w th a retatt nghlcasus€eiconsl wii chhencihiilps Wa Jgsod\ﬁe?Etraw.rvga righte and

| eft inclined angl e changing along the noving direction of the ~. 1 .:. <
ro~~ . . dischagge unijt 37 blows. a gas.. Thpg th&dlls(clpartgeyqn?t

~0 SO |
/0 ' 7I 1nstanta1]ieolu$ly Ltfongl’y blows; the Chlp W to a :

firn Ng ERITREE thQn MO¥ gﬁ;%%ﬁgﬁ% aknbneRechi AN WH] eab tiva erfedeﬁer i ned
direction, characterized in that the passage form ng nmenber is formed into

a shape retrieve pipe 30A corresponding to ,the first camera\L.3Atter

type and U-letter type sectional groove shape, and further rovi ded

with a remditlyeredy scepoghifhcrambe@iidety ok fds r@eFdetﬁV%nd | ef t

inclined | angl chang| ng along the noving direction of the inspection

obj ect s&®¥PAt 3Ny i nspection object is rotated by a predeternined angle. 4

>~ A pol yhedr on gipshectd eRekegdera chatadiei bzrd waildrati eaapsih@areai de or
downstream side of the rotating feed section described inclaim2 is

conbi ned ax tbebhgt henedafatgtieedbyecheotfidleser abé'dsieﬁ:(?cméi qasxe,reS. A

-pol yhedron i nspection feeder characterized in.that t rot ng f
secti ons IBA@RNHeY3B dimmrvedr EOcbhE ﬁl?&i%?%n@o%ﬁ%g eg%hfggher.

A pol yhedr o sp n feeder ed iidnt igg feed
sections acfeécraldt?d ?ﬁﬁgﬁal mﬁg grhee k@%tglct%%él %lc%bnb?%tetcfww\@??otefa%%aot her. 7.
The pol yheseen disnect i @8 $eder iacsudl iy, tthanyupfecef of aitns dhip 6 ,
characterized in that the passage form ng nencl~c.r_ is conposed of a. ~:
|.a. v~ ; 3 igysoft itenddr $ ndithiel 8- bebig @ mve Ay edFiesct PBn26R tife KaBFect i on
object , and in the dovvnstream si de of each ssa for nﬁ nmenbeyr. a

éﬁ? L

vi brati o ¥r 8guetgLPs 36t AMRFIRFIFREP HHe tréh Pé&of | “aﬁd

further, the, msgggtihpn opigeltcds(w, W A L ATy e )T

I di i1 ~tvaeemt2reV| c.. ,.,t...~_<~7,

- TBNC~_=1 !square blacked mark B in FICG. 8, and inis position
is set as angle of 0°. When the chip Vv 15 moved from

the V-letter groove region 25a to the U-letter groove
region 25b (see FIG. B(f_)), the chip W is rotated by
@i angle ot 45°, and then, is moved from tiuue U-leticr
groove region 25b to the V-letter groove region 25c (see
of 4% . Tnus, lhie Culp w 1S Luraied LIom tac dilleaal
angle 0° to 90°. This state coincides with the initial
position where the chip W is moved to the dovwnstream
3che Totat o T Cw rtaon ke, :a':ju;.;'.-',--. N ST N
connected to the downstream s:.de rotatlng feed sectlon

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

the chipWis rotated by an angle of 907, like the upstreamn



c. . ~~0W-~ ,..~....1 = rocr, . ~~1:? C~; . : -.
i~ ~~ .~lir'~ n. ~ assage forntng nenber for nnvrng an

|nspect|on object conpri si ng polyhedron to a predeterm ned d|rect|on

|nspect|on means arranged at a near posrtron along the S e -

~ . X .y -~ ~.,.. of the

|nspect|on object and supply ne ans arranged on an upstreantslde of the

passage form ng nenber, and for supplying the inspection object to the

passage f%té"ﬁgaal ing PORY s PRI es5ged 44 éhﬁtestd'@tpa%weblfx@?m ng

menber 'S TOrne 0-a shape of groove, and is provided with a rotating

feed segtianronhirel bREhHISH A G bF0Y 8 dTapiNGotnilgit i ardtvel toitzct ingd angl e
changi ng along the noving direction of the inspection object so that the

i nspect feedbpectt ignsotZdiZdapd a2 pPedet er ni ned angle, and further, the
upstream side of the rotat.i n%gf eed sectr on IS provided w estrangerrent

t
feed section F&en HehPnsped iBnlBbfedat gd eadbl‘:g’iﬂg S ngggctﬂ}n
appar at ys, 26¢QL Al A 4,06 £, 3\% %ndﬂ?iraelcé%rdg@d tHathat, the apRaratds further
ic

i ncludes 'retrieve neans, i sti ngui shes the inspection object

determ refl aganen defeeue/a:nripder gcwhdech nhavenmdéf dnténe eprpolserd and
defective product and there. after, retrieves it, and the retrieve neans is
conposedmof t hesugd brean S hdei RRXSIGQ i HATFIMIf BEMPRT| Bfect RER

bj -, d di sch f bj
'n the @"6‘835‘32% IR ueer g e T e T P ARk e et

~28_0. The ;H%%fe%épswtme 2PRYF @t 48 PAFAE HLRY Sdineras -130BARY ~. S
eor nposeC| a plrura u~ r:~enbers ai.viucci al ong a noVi ng di rectl on

.. of the iispeshi @neoapentstﬁedam rsidire da\mesageaﬁpsndengf meatre pagg&ge
- form ng nervber , | side thereof, and
further) the ilmpehei @r@%j Ubltelf% ﬁﬁ\%b?‘érifﬁcae% §E3e PpdeSh el om each

e o e 1 A 4 abTinl e 4RI Callrle JELVY By SBS R -

f_. AnS. %Yﬁ{aA%%ﬁhAHaw%:?aésflféEaﬁfd AYup. AL sAZaf 1 8h. AUPE. ABIDA. AS. A, 2
A 1.AAA ;Y D\MeviN~

%?| wr nh(z}ﬂ@icaﬁ]eca}]mq:ha]r(gae} cahdd] &) cadrajecapenidargalrealtdda)eapedltitaV] cal c
a] ca] ca] ca] cal caﬂ cal ca] ca]cal calca]cRal R Yo .
amera are operated so as to suck the chip W into

T o - i DRV el irhoowi nat e D
On the cther hand, when the surface 54 of the chip
7 7 deteoermined as defective iy the founrtyh 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 colliected
into the defective product retrieve case 33 via the
oo
duwnsiream side of lLie passage rouiiiing member <z.
Therefore,'aqcording to this embodiment, the
following effects can be obtained. More specifically,
poeg it e s e cmntiee B o dye e mL o
surfaces Sl to S_4__ef tl??_glf,i_,? 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.



(, 8] 2dl zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca]
caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 1s5;

] T8i ksvO}; xr mgb] Xkf a\ W] ca] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal]
ca] calca]ca]ca]calca]ca]calcalcalcalcalcalcalcaljca Z ~##: $0$$%&

&A&CEZ &&&&&Y' ) *],,,----- . 11zupkf a\ V] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cMa] ca] ca] cal] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] cal! 12/ 2_2g2z2}
22222222"33p445h666/ 778889M0999X: r: ~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cal cal gal cal cal ca) gal calical sl pl catleaksatlepkaad spbedl cabogleal cal s
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can be prevented from being made, and . yoncous suct o
can b prevented.

In this embodiment, the rotating feed section 25
has been constructed in a manner that V-letter, U-letter
anda V-letter groove regions are arranged in succession.
The present invention is not limited to the embodiment ,

FEET A
'cu:rangéci. in this case, the upsiieam side passage
forming member 22B is formed so that the groove shape
is V-letter at the upstiream side, and gradually changes
G N T TR I A S U SRR G S AR S S I RS B R St A trin T h o
7 othﬁerr_hrar_)rd,_ 7_t.he Vc'r.lqunstream side passage fo_r_r_ning me}'r_lbe:
'~ 22C is formed so that the groove Shapé is U-letter at .

the upstream side, and gradually changes to V-letter
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shape toward the downstream side. In shorf, according
to the present invention, various groove shapes may be
employed so long as the chip W can be moved with the
rotation along spiral locus.

Further, the appearance of.chip W shown in this
embodiment is a shape for convenience of explanation
of the present invention, and the shape of the chip W,
which is the actual inspection object, is not specified.
For example, the inspection surface is not limited to
four, and may be three or five surfaces or more. 1In
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 polyhedron inspection avparatus 10

et 3 daave vl e D RN oot whoo

configuration as shown in figurc:, aad various design
rodifications are possible so lone ¢ the substantially
same effect and operation can be obtained. For example,

in the embodiment, when the fourth camera 13D determines.
that the chip W is non-defcciive, the chip ii has been

sucked into the non-defective product retrieve case 35

the non-defecutive product is retrieved to the reaining
chipretrieve section32, and then, when the fourthcamera
13Ddetermir es that thechipWisdefective, the aeicciive
(AERE AR - FREIR S I R S Pl Ga bve : 2
retrieve case 33 by the_co::equnding 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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transport method may be employed. In aqdition, the
inspection means is not limited to camera, and may be
replaced with other means so long as the surface accuracy
of the chip W can be detected.

Further, in the embodiment, the chip W has been
continuously supplied by vibration by the vibrator (not
shown) provided on the 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 for estranging the chip W may
be employed. For example, the supply side passage
forming member 22A and the upstreams ide passage forming

member 22B are supported so that vibration is given to

-

Goaa drdopiendoss oDy from o P
side passage forming member 2I1° 1S vibratced by a
relatively high frequency, and tl:eraby, it i nossible

to separate the chip W. In addition, the upstream side
passage forming member 22B and the downstream side
passage forming member 22C are supported so that
vibrationisgiven to them independently fromeach other,
L
vibrated by a relatively higin freguency, aund theleby,
it is possible to keep a estranged state of the chip
W. By doing so, for example, even if the chip W 1is
s ST gl el ey e oo ER SR R S
.the 1nterval between the ChlpS W 1s securely formed:;.

therefore, it is possible to securely inspect indlvidual

chips W by the cameras 13A to 13D used as the i1nspectaion
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110983& ()-:-Ad s evident from the description, according to

the present invention, the polyhedron inspection feeder
has the passage forming member, which is formed into
a shape of groove. Further, the polyhedron inspection
feeder is provided with the rotating feed section, whose
groove has right and left inclined angle changing along
the moving direction of the inspection object so that
the chip is rotated by a predetermined angle. 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
DG IDle L oyl odraldy a8 ESC v VR PR RS S uF TH U
and deformation on the surface of the inspaction objeau
vvithout caxrryino out visible inspect: r:).r;,. and thvuga,

effectively perform inspection with high accuracy. In
addition, the inspectionobject ismovedwhile rotating;
therefore, it is possible to linearly form the passage

'forming member, and thus, to achieve device

In particular, the rotating feed sgction is formed
in amannér thatv- leti:_er type, 'U-letter typeandV-letter
type groovesorU-lettertype, V-letter typeandU-letter

L R S . I S S B I oo i e

~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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Further, according to the present invention, the
upstream or downstream side of the rotating feed section
having the arrangement of V-letter type, U-letter type
and V-letter type sectional groove shape, is combined
with the rotating feed section having the arrangement
of U-letter type,.V—letter type and U-letter type
sectional groove shape. Two rotating feed sections
having the arrangement.of Vv-letter type, U-letter type
and V-letter type sectional groove shape are
continuously combined with each other. In addition,
S RO TUREEVEPES SR NATEENNEFOIRCI I SRS O SIS RS S48 R U AN

U_lettertype,V—lettertypeandU—lettertypesectional
mrooveshan@Euxzcontinuousrycombhwwleﬂveachothﬁw;
By doing so, therotational angle of the inspectionobject
can be twice. Moreover, it is possible to improve a
degyree of freedom of design by the combination with the
different type rotating feed section.

B
0lLhepresentinveu;;on,1LisposleLetoautomaLicQLLy
inspect each surface of the inspéction object, and
besides, even if the inspection object is continuously

I T S S A R A R SR
contacting with each other, the estrangement feed
section for the inspection object forms a predetermined

interval between the inspection objects. ‘lherefore,
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product, and thereafter, retrieves lt. 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 Iinvention can
RN SRR IR NN ST U o s S DIV S S GNP R O b § =3
eifect, which has not been pertorm in the conv.ontions i
case.

Furthermore, the passage forming member is
composed of aplurality of members divided along a moving
direction ot the inspcection iijece and a vibration
frequency in the downstream side of each pés'sage'forming

|
Ll Al U Lain LLHUOTU A8 MOV aii . & die i SLALL Lo wl Ll eyl
from each other usingadifference between the vibration
fregquencies, so that, even if the chip is supplicd in
O S A A M S
possible to securely move the chip in a state that the
chip is estrangeﬁ from each other, and thus, to securely

Jouvpecl dicavadudl chips DY Lol LusSpeclioll edlls .
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Y. - 10%D§9¥wﬁqg me or moving an inspection object to a
predetermined direction, 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 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 an inspection object to a
predetermined direction, characterized in that
the passage forming member is formed into a shape-
of groove, and has an arrangecinenit of V-letter type,
U-letter 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 moving direction of the
ST I S S TSN RS LS FUI W S G ds
cocatven by A pooaeyari st dosnsde
forming member formoving a polyhedrald inspectionobject
to a predetermined direction, characterized in that
the passage forming member is formed into a shape
V-lettertypeandUF;ettertypesectionalgrooveshape,
and further, is provided with a rotating feed section,

winich includes a groove having right and left inclined



10BB!{ (109BB& ()-9'!jp (109 ()-9'!'q (109PP& ()-9!!;' 109& ()-G ' 10%& () -G
10 10s-aB2 10BB!, 109%@& ()-!10%@& ()-F', 39' 10% 1 & ()-!xS "10%@& ()- S
"10%@& ()- 10BB 10BBeKdBB2 10BB!!S* ' 10%& () - (

"109@& ()-9' " 10%@& ()-#" 10%@& ()-2z33" 10%@& ()-

1 10%@& ()-MXm Q2,!10% u& ()-G 10 10 10!y6- &10%& () -3

q{1s" 10%& ()-%!\{1s' 10%& ()- % "10% () - ub| Z QZ&#I 10% u& ()-'1 |

&10% V& ()-M DI &10%guqu&’ ()-M &10% u& ()-M, T &L0%uYu& ()-M 1l

&10% P & (
() 3&?{@ 3rr3§ﬂglo%iem Fhe %ﬁ‘d%@%dﬁfﬁﬁ%ﬁ%ﬁ}m PR 19a0% ug ()

jS(AbCYl! t(:Q 5O & & Y LYMEH BN @ﬁ%&r‘& et¥idf- oect is
65$10% & () - A KT MU @& 16% 08 ()-1S “10% 0" 0& () - "10% o0& () - Y&s10% o0& () -

10M 10Mrotated by a predetermlned angle.
4. A polyhedron inspection feeder characterized in that
an upstream side or downstream side of the rotating feed
section described in claim 2 is combined with of the
rotating feed section described in élaim 3.
5. A polvyhedron inspection feeder characterized in that
two rotating feed sections described in claim 2 are
continuously combined with each other.
6. A polyhedron inspection feeder characterized in that
two rotating feed sections described in claim 3 are
continuously combined with each other.
7. The polyhedron inspection feeder according to any
one of claims 1 to 6, characterized in that the passage
forming member is composed of a prtu:rality of members
dividedalongamovingdirectionoftheinspectionobject,
andinfhedownstreamsideofeachpassageformingmember,
a vibration fregquency is set higher than the upstream
side thereof, and further, the inspection object is
S AN UER S
o difz-renc: between the vii atlan 17 . uencie: .
Foooop s iyt ey Snevactdon oo ot et o oy e
passage forming member for moving an inspection object
comprising polvhedron to a predetermined direction;
inspection means arranged at a near position along the
. P N I
of_the inspection object; and supply means arranged.opﬁ_ _
ah upstream side of the passage forming member, and fbr 7

supplying the inspection object to the passage forming
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inspection object so that the inspection object is
rotated by a predetermined angle, aﬁd further, the
upstream side of the rotating feed section is provided
with an estrangement feed section for the inspection
object.
9. The polyhedron inspection apparatus according to
claim 8, characterized in that the apparatus further
includes retrieve means, which distinguishes the
inspection object determined as non-defective oxr
defective into non-defective product and defective
rroduct and thereafter, retrieves it, and the retrieve
means is composed of a suction unit having a suction
rort for the inspection object, &nd & discharge unit
for blowing a gas to the inspection object in the groove
so that a pressing force is given to the inspection
object.
10. The polvhedron inspection apparatus according to
member is composed of a piuralily o« kembers aaviuea
along a moving direetioh of the inspection object, and

in the downstream side of each passage forming member,

side thereof, and further, the inspection object is
movable in a state of estranged from each other using

a difrerence between the vibiauvion ifregquencies.
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