; me3e! o! | | "b6TFK CHI P- PART CONVEYI NG AND HOLDI NG APPARATUS BACKGROUND OF
THE I NVENTION 1. Field of the Invention The present invention relates to a
chi p-part conveyi ng and hol di ng appar at us Yn which a chip part is conveyed
while the chip i tioned and held in a housing portion fornmed in a
conveyi ng tablmmmMMMmmuﬁmm suction force. Since the conveying and hol di ng
apparatus of the prggent invention is appropriate for a characteristic

i nspection apparatus 1n which conform ng articles are selected by measuring
the electrical characteristics of rectangul ar parallel epi pedic chip-type

el ectronic parts, her &HBRART CONYEXING ARDHOLBENGARBARAZUSNd hol di ng
apparatus is applied to the characteristic inspection apparatus is

descri bed as BRWWB% %%VEN’I?@NO]C the Related Art Up to now, anong
such characterrsrrc—rnspecg}un-apparatuses, there is an apparatus descri bed
i n Japanese Unexam ned Patent Application Publication No. 9304464, for

exanpl e. 1 n thiEiekbifah@lnyentian chi p part is conveyed such that a Garner
portion for housing the chjp part is formped in the quter_ peripheral portion

of an indexed tabl Ehe preseatnyRptianselatss to a shipgpartcopveydng andholdine apppraiys iy ng
the chip partgji i i i . nant. LS, sucked
and hel § ©n tRaShRhIFRert 8 chileyER bl IhoRRig bt pBRflos M8 Heft B3 Houyihe
f(ﬁnvleyed to Spom?sfurmnh girpmcmwylin'gsal:{igb%edichmnmuh_ctioxpfm?e. Upinge tcline(dim;mhg;j 0{1

e |l ower side .he neasuri ortion e. chi art, is made ta contact a
measuri ng _ter"?ﬂdﬂﬁﬁl&ﬂg% _%ﬂﬂ? E@Sﬂﬁﬁé‘/@g?’lj@ aBP’popﬁﬁter’F%’a%Emr?Fé“HHFti on, and
the el ectri cajnsSdRSREHAFAtSS IGPhiH cd@nfiRg PriidRE hreXeRcABYUR&RurikiMBYEr, 1N
the characteristic inspection apparatus according to thé above publication,
when a chip peledtri¢ad chara¢ienistiep ofiregtappulewpiralielepipedacehipvtyple eléstronieaarts.i ng
termnal, there.are cases.in i.ch the.chi rt falls out of. the
Vacuum suct | GRS ERGLOE bW fkanyeyice bt RSe fpsrii i gsied Rithe
di spl aced, angharadferidtic BSpection bpsiretué & dscbeleSart Simple.NEASUr EMENt error nmay
occur. Furthernore, there is also a chance that the chip part may not
return to its2.cbPesgrintion efihe RelatedArter the chip part has been pushed up,
and there is a ri t I LLr l.arjties on
the cel |1 ng whi | o PRIS ek hth ARllciRKe RERE A Shodnils B s o
'JHE | !\I?J/ESITI ONipphratus idesceibed iirgl@ﬁﬁéséﬂl]nﬂﬂaigmwﬁaﬁe?t At?]mfthd@{ Bublizatie Nbhe above
escribed circunstances, and i, is an object of the present invention to
provi de a chi 3;5146@#,8*‘0%%0@%-&& GPP?é?"Hfsr?@%éle%T igrcguveygRd spshdthatagarngly of
chip parts, -er G ars- : j : s chigy parts
bei ng caught ‘by #{ﬁﬁgu %r[?@ggu)n f%gngggpégﬁ%ﬁﬁgkﬁ@ c&ﬂ&@@gﬁggggan be
prevent ed. | rindexed$qbds ta vatuunrsugirongassage forgositioning and holdimpathe clippagys ng and

hol di t . i . i .tabl e; I } tion f
housi ng. o i tarieiH B IR fareceRric A6 el hip Bt i gucksrl A58 bE) iRRE ceBikrent ng
table; and a sukGdd. IR tRAGHREEHOR! the CRip past @ﬂ%ﬁeltﬂhmagmﬁl jrforPR plshedne

suction passage being formed in the conveying table. In the chip-part
conveyi ng andipiyl apusg-upmindisposed onihe lomep side of the sneaguring pattiomithechip parg

sucked and hel d i.n. the, housin rtion the ction. pa e contains a
first suctior® 5518% g)ggonfaé:?a%}elaﬁgBnﬁltéﬁ%gglicﬁ'ﬁ%gﬁqdnog tgﬁgﬁg%ls Ienog‘?l?%ge%s&mﬁg part

at a conveyi Ngriaf kihd 0@ etdtirical tleactdtisicdel the Eﬁﬁ@@ﬂ‘&ﬁé’ﬁéaﬁ%ﬁl.a second
suction passage for primarily positioning and holding the chip part at a
measuring posi ti orHeWeyETtingheghiaraciesistic inspecioR apparains agserdingiodhe apvsosi ti on.
Since the suctj S ] . ' rii i first
suction passa‘é%ﬁg%gﬁp‘r%lﬁ%g? ng lf)ggsl% ﬁsgg‘fﬁg%{fn%lg‘%gﬁgic%ﬁ h\gﬂgﬁ?ﬁ%%ér t the
conveyi ng poskiniinil, thefk dré easee irowhich det dhippgratitiaget dfake Pacuim-édciio®osi ti oni ng
and holding the chip part at the neasuring position when the chip part is

moved, the cHiagsagarthe ehip paw falssand e ehippai indisplaggd, apd agasewit Hereddai ti on

by the sucti r I lﬂﬁ'ﬁ‘% t : L.p part
from bei ng d@ﬁ%&gﬁagﬁ%ésp%ﬁﬁgﬁgo@%%gﬂ t he @ﬁ?‘ﬁ’ glgﬁlgi\ﬂs%et%ye 'e‘% r% this
way, when t hehe chip @yit hgryatod rdtadndo ity ogiginal pdsitioniafteathel chipdpdrtthas been pushed
characteristic inspection apparatus, for exanple, displacenent and falling
down of the chip part when the electrical characteristics are neasured by

I mw prevented, and neasurenent errors can thus be

pushi ng up the ch
prevented. Furth "Mﬂﬁﬂmmm the chip patt can be returned to its original

conveyi ng position Va1 51500




the suction force of the first suction passage when the neasurenment is
finished, the chip part is prevented from being caught by irregularities on
the ceiling during conveyance, and accordingly, scratches and damage to the
chip part can be prevented. In the present invention, the second suction
passage height is set to be larger than the first suction passage height in
the noving direction of the chip part. Since the second suction passage

hei ght is made | arger than the first suction passage height in the noving
direction, when the chip part is noved, the chip part can be nore reliably
posi ti oned anyp+aafdhase istaasksthatthe phip pad mayrberdanghidydrrdguanti¢som thasshog at

t he nmeasuri ng Lyt .t e Lnvention, the first suction passage
width is set twglﬂglteﬁelcglébg%a{rrpltsﬁgﬁvﬁ%g?%@%gﬁ Sg Ction passage width in the
direction perpendicular to the noving direction of the chip part. Since the
first suctionSpMdARY QFJIHE INVENTION t han t he second sucti on passage

w dt h, when the chj art is returned to, its Qriginal copveying,. position
fromthe nmeasuri nglrg%glieﬂ?”éllﬂve{lﬂ@ WA magein; CORglacg OM@"F pyedsscribedt ur ned by
t he suction f g [ i

positioned at a?ﬁgnsg%lﬁ%%g?éngl%%t}s?lk’lls%r??meﬁﬁﬁgg%yggg)ﬁﬁgﬁsﬁ@g% ?léljﬁ?lblgxpl urality
of the housi ngonyeyihg and heldingf appamthsiin whivh falicp aff chiiprparts, measateneneetedrer m ned

angular interyals jn the circunferential direction. of the conveying table.
g ue to dlsplacement, anAJ the C{Ii% parts Ibelng caught gy irregu ar?tles on theycell?ng

during conveyance can be prevented.

In an aspect of the present invention, a chip-part conveying and holding
apparatus comprises a conveying table; a housing portion for housing a chip part, the
housing portion being formed in the conveying table; and a suction passage for
sucking and holding the chip part, the suction passage being formed in the conveying
table. In the chip-part conveying and holding apparatus, the chip part is conveyed
while being sucked and held in the housing portion, and the suction passage contains a
first suction passage for primarily positioning and holding the chip part at a conveying
position while the chip part is conveyed and a second suction passage for primarily
positioning and holding the chip part at a measuring position when the chip part is
moved from the conveying position.

Since the suction passage linked to the housing portion contains the first
suction passage for primarily positioning and holding the chip part at the conveying
position and the second suction passage for primarily positioning and holding the chip
part at the measuring position when the chip part is moved, the chip part can be
positioned and held at the measuring position by the suction force of the second
suction passage to prevent the chip part from being displaced and falling down when
the chip part is moved. In this way, when the conveying and holding apparatus is
applied to a characteristic inspection apparatus, for example, displacement and falling
down of the chip part when the electrical characteristics are measured by pushing up
the chip part are prevented, and measurement errors can thus be prevented.

Furthermore, since the chip part can be returned to its original conveying position by



Since a plurality of lines of housing portions are fornmed in the radial
direction of the conveying table, many chip parts can be sinultaneously and
continuously conveyed, and accordingly, the processing capacity can be
enhanced. In the present invention, the first and second suction passages
of each of the housing portions extend in the radial direction of the
conveying table and are linked to a common ring passage forned in the
conveying table. Since the first and second suction passages of each
housi ng portion are linked to a common ring passage, nany suction passages
can be si nul t traeuctzinyforceof tha finstsustiompassagerdsnithemeasnaauenhisbuislked, the t he

i . ,BRI EF. DESCRI PTl ON,COF THE W N ] Fi.g. o ) h ti
[ op o P oo 0 clip s R Yt SO bElog Phe b ikeieaties on ik petlips g ©
enbodi ment  of cdrveydncesRbtactdiiRBly, Statchdstind Yambgétol thO chip PuttQhn Be HRIVEBAT t

housi ng portion in the characteristic inspection apparatus; Fig. 3 is a top
view i n section ofInghepresendinysatiomdle seconchauctpn passage: heightids seytodesrlaigen; Fi g.

ore 3,k o SSRGS

Since the second suction passage height is made larger than the first suction
passage height in the moving direction, when the chip part is moved, the chip part can
be more reliably positioned and held by the suction force of the second suction
passage at the measuring position.

In the present invention, the first suction passage width is set to be larger than
the second suction passage width in the direction perpendicular to the moving
direction of the chip part.

Since the first suction passage width is larger than the second suction passage
width, when the chip part is returned to its original conveying position from the
measuring position, the chip part can be more reliably returned by the suction force of
the first suction passage and can be reliably positioned at the conveying position.

In the present invention, a plurality of the housing portions are formed in the
radial direction at predetermined angular intervals in the circumferential direction of
the conveying table.

Since a plurality of lines of housing portions are formed in the radial direction
of the conveying table, many chip parts can be simultaneously and continuously
conveyed, and accordingly, the processing capacity can be enhanced.

In the present invention, the first and second suction passages of each of the
housing portions extend in the radial direction of the conveying table and are linked to
a common ring passage formed in the conveying table.

Since the first and second suction passages of each housing portion are linked
to a common ring passage, many suction passages can be simultaneously vacuum-

sucked by connecting a vacuum source to the ring passage.

BRIEF DESCRIPTION OF THE DRAWINGS



Fi.,g. 5is a sectional view showi ng how the chip part is sucked and hel d;
Fig. 6 is a sectional view show ng how the chip part is sucked and hel d;
Fig. 7 is a sectional view of the nmeasuring portion of the characteristic
| nspection apparatus, that is, a sectional view taken on line VII - VII of
Fig. | ; Fig. 8 is a sectional view of the measuring portion of the
characteristic inspection apparatus, that is, a sectional view taken on
line VIIl - VIl of Fig. 1; Fig. 9 is a top view of the suction passage;
Fig. 10 is a sectional view of the suction passage, that is, a sectional
vi ew taken on |ine Fig.-1 iXagthdmagic t8) viewpf alchdratteristicsigspactiombhpparatug of t he

suction passage, that is, ectional view taken on line XI - Xl of Fig. 9;
Fig. 12 is a pErupfivgts seewm %Wt?ﬁgeg’iﬁ’é?thep‘é%‘!éage, viewed in the

direction of an arr ¢ El i ; : | Lew of the
suction passage, vipg%{ezék%rt\&é ‘rlllgkg)ifra%gﬁ: %ﬁ‘%‘%“g?ﬁi’gﬁﬁﬁﬁv@?ﬁl{%@#g.@ 9; Fig.
14A is an explinpecigneapppmtbitsi ve vi ew of a turntable of the characteristic
i nspecti on appar at él_,s; Fi g 14B i.s an. exgl oded persgec ' veh.vi ew of a fixed
table of the charadt®riSAP YIS¥ B S¢qtoR of psustion passageof the ghiprpast housing

nodi fied examyogigf the suction passage. DESCRI PTION OF THE PREFERRED

EMBODI MENTS
Fig. 4 is a sectional view of the suction passage of the chip-part housing

portion, that is, a sectional view taken on line IV - IV of Fig. 2;

Fig. 5 is a sectional view showing how the chip part is sucked and held;

Fig. 6 is a sectional view showing how the chip part is sucked and held;

Fig. 7 is a sectional view of the measuring portion of the characteristic
inspection apparatus, that is, a sectional view taken on line VII - VII of Fig. 1;

Fig. 8 is a sectional view of the measuring portion of the characteristic
inspection apparatus, that is, a sectional view taken on line VIII - VIII of Fig. 1;

Fig. 9 is a top view of the suction passage;

Fig. 10 is a sectional view of the suction passage, that is, a sectional view taken
on line X - X of Fig. 9;

Fig. 11 is a sectional view of the suction passage, that is, a sectional view taken
on line XI - XI of Fig. 9;

Fig. 12 is a perspective view of the suction passage, viewed in the direction of
an arrow XII of Fig. 9;

Fig. 13 is a perspective view of the suction passage, viewed in the direction of
an arrow XIII of Fig. 9;

Fig. 14A is an exploded perspective view of a turntable of the characteristic
inspection apparatus;

Fig. 14B is an exploded perspective view of a fixed table of the characteristic
inspection apparatus; and

Fig. 15 is a modified example of the suction passage.

DESCRIPTION OF THE PREFERRED EMBODIMENTS




4  Hereinafter, enbodiments of the present invention wll be described in
accordance with the acconpanying drawings. Figs. 1 to 8 are for describing
a characteristic inspection apparatus (conveying and hol di ng apparatus) for
chip parts according to one enbodi nent of the present invention. Fig. 1 is
a schematic top view of the characteristic inspection apparatus, Figs. 2
and 3 are top views showi ng chip-part housing holes in the characteristic

i nspection apparatus, Fig. 4 is a sectional view of a chip-part housing
hol e (sectional view taken on line IV - IV of Fig. 2), and Figs. 5 and 6
are sectional vi ewlesdimaftengenitmdimerntiiofthp preseritinendie tvilhbe désetiled i gs. 7 and
8 are sectional views O'Léﬁ measur i ng&gorti on of the characteristic

i nspecti on apPHCEARS® MALRT HFFAMPHENE BRIRET on line VII VII and line VI -

VITI of Fig. 1), Fipghs. Ptd §ak bPBestiibig QlchirasttiiticAispes ardtbHcotylng 2
sectional view of the suction passage (sectional vilew taken on line X"~ X
of Fig. 9), Fand hddingaippargwas) foophip paiteeccofdingite anecnibwdimerd ofghe nreseot i onal
vi ew taken on.line Xl..- I;(l ofc Fi%@ﬁstg?’ iFi(gfst 1%a6ar%d. 3.areters ective
views of the SERTSh HasKEFSPonEicop Yo &l the FRe i airtisinsperifaPRIT g X 11
in Fig. 9), apgsF asd3 akAopRitwh4Bowing cBiPpRERshsRRIORAGH thecchdtRUBIsE 2
turntable and fixed table. In the draw ngs, a characteristic inspection
apparatus 1, wspedtiiopgppasalvsriigtdels arsectinmakview ofaebip-parthousingrhode Gestionak s of

four electronjc chi L. h Fpaf ter sinpl | ed _chi art .

il taneous! e Gy GRS BUAR P B o i w8 5e 808 Al Bowving 1, &
di sk-shaped t upwiaahipepat isSutkedandhtlde Fidsy7 and 8hrtkestordd ewshHE adhdkuridpaped
turntable 2 may pass through a part supply portion 3, a nmeasuring portion

4, and a part PomiPBRltheshawFieristic mspestion apmaratessectionalvigws takey pplise ¥ Tbnd

di sposed int 1 2 0 N i I ;
measuring term n%@q%?r}gﬂg?ﬁgrbﬁlggéi r F%gggsggtr#ipnméﬁgggg#a}gﬁtﬂéﬁpg?’Lﬁn‘g'leOl}?|ang
portion 4a di squtierad viaw dfithe spgimn passdge (sectidnal vietalkeénnan e X i- hoflFigrg), a

| ower neasuri {m nal, (?ne nmeasuring termnal), 7 of a | ower peasuring
bor 1 on db. | ahih § bis iectival Y S ReER PEEHEL CotiomaEiR SR e XU ar o
nmeasured by a SON § i ; : MRS }
termnals 6 an g %ﬁénség] ec%ﬂdccf(?n%gPﬁl@ﬁ%ﬁggﬁe&&?gmﬁeg%ﬁeﬁﬁﬁesenitéwesq (t)hi ment ,
for the sake directionwairews XII atdi X LipFig.HD, anideigs. tdAsandi 4@ areexploddd and t he

| ower measuring ter.mnal are nengjon he.description 5 usi ng the words
upper and | O\AB%SQFﬁ{IY/e g’ﬁg\ﬁ@%?ﬁg“{;b'eaﬁlﬁ%e%@ileﬁ onal relation when
i constructed so thatn thbardwihay, a @Ravhctaridtie iRdpebiiéh dpparindbl, Gviiich HebhdthrRtedand

does not show any absol ute positional relation of each conponent (when the
apparatus i s Beasie eleeteigalichangrieristics of foyaglectremie chipmarts dhateinaligrsimplyat i on

t bl | & ., .onal axi:
urnt abl o rmay st SHigiRs) ifRlncofiny 2 BRP 1o’ B chiuBleki s fblitn Bopatdlls
t he turntabl el]sdisioshaped thtablelPes intermitteritly roeated socthat the Hiskshaptd somtdbi as a

right nmeasuring termnal and a |left nmeasuring term nal. The above turntable
2 s mount ed BRY Rassitioieh ABRE SuRPIE Bomon Soa BEAREIERRBIAl ,d agart unloading

intermttentl : : rdnyid . :
turntable 2, %rtEJerﬁ ﬁgﬁgfd% ﬁ%‘#‘eds ]52 a‘rwe)}t“?’%?C(ms&gi (lhl#dtsﬁgwgl%i?g%vecﬁhﬁgécdtii@%ﬁs at

pr edet er m nedplacaiih@ontactt weitly ah speo measurmgperssnal {theugher neasoningteabinel) #,0fand
each chip part Wis housed insid hou inglFslgace. or red bgﬁthe housi pg

hol e 2a and a3tBRRFEICAYIEGNOLQn SROeq Pruthe upRer Hdfp1ng gre W"BW@“&WE part
W external copnefpiePhetbiniOdfRal ok RBMAuLRY teditnal 07 8BLI0Wer BRESRRd faces
of a rectangular parallelepipedic element 11, and the chip part Wis
vertical |y di pptisedbsmdithaiclecthicalehexatteristiss of e abode ¢itip partyW fascmeasuwalrly and

d d, tively. Fach of b i ng. hol [ t I
whenvi eved 1 BiPBe devizhd catusslelip FRN e e g e Findf o abe RGP,
corner porti oeblﬂ&ﬂih%gﬂmjjspn the upstreamin the conveying direction of

each of the housing holes 2a and on the central side of the table. Each of
t he above suction )gabsa@@sntpmb@mm&ot the sake ofconugniericecalthough the upper

turntable 2 and is linked.to onmon _rin assage 16 for imthe.fixed
Lable 20, T, Bepofge Tt o84 eigVR Aot RARERE freter RbtE ot sebBicns o

di sposed in the circunferential direction nmake concentric circles and a
vacuum generating source (not illustrated® is connected to each ring
passage 16. The suction passages 15 are provided as depressions on the
bottom surface of the turntable 2 and are each conposed of a first suction
passage 15a which mainly positions and holds the chip part Wat a conveyi ng
position X and a second suction passage 15b, formed so as to be next to the
first suction passage 15a, which mainly 6

—)




positions and holds the chip part Wat a neasuring position (a noving
position) Y where electrical characteristics are neasured after the chip
part Whas been pushed up. The passage height B2 of the second suction
passage 15b in the push-up direction (noving direction) is set to be |arger
t han the passage height A2 of the first suction passage 15a, and al so the
passage width Al of the first suction passage 15a in the direction

per pendi cular to the push-up direction is set to be larger than the passage
width B 1 of the second suction passage 15b. Thus, the suction passage is
formed so as usngthecondenppehend lowenenlyfshows theeelgtiviepositiomal wlationvdwsur i ng

tion 4b of th i tion 4 i i ded bel ow the fixed, table 10,
D hol dor 21, ervimnetehsq thal e Retehorlass ot w8 alaP s sl A Bopsidiahod ang
attached, is SHBRM RN &l&ﬁm_@a&%ﬁ%héﬂwwm%rapﬁzﬁatu@!f@co@astructctadhig

ri singand-falling cylinder nechanism 23 is connected and fixed to
supporting medifigrenpwaystithe wppst angl lawer felgtionaze vofineersearilyncahized)s Fop3 i s

Sl tancous e e aRblondGha & g AHRWERRS b Peafifedd) Bukefid,

measuri ng posimhef therdthtidniiixid sTIhRBAtaB1O (5 hofizbhtyE theasurdg teRsihalf widlbe
insulating material is disposed and fixed at a portion of the fixed table

10 faci ng eactesefibads a right meapiing termynal @pdp deft megsuringderprpalypper surf ace

24a of the fixed i .\ CANL i L. AC ir of
i nspection and mﬁ{%&éﬁﬁ%’%ﬁ%&%ﬁ%m&ﬂ) aﬁgﬁlg?%{%&g a%ﬁoﬁré?%b}éé%rﬂﬁase
24 so as to ppisteinhittentishrotated by x ddving seotéri(nonillusteated)r In thel tuhtabhe?,ifour.

Mor eover, the fixed base 24 _may _ be |nteg1_rally formed together with the

fixed table 1bousmgholesi2aaneformigd in the sadiglidigction atipredetermined apgplaninisavals o
pair of pint 1 Y/ aﬁtd? : i o 7b is
supported by ﬁégtﬁgkﬁﬁfgﬂggt{é&mto ’%gggﬁa%}%ﬁﬁﬁyﬂgy%gr}gbg?Z?Bﬁgl}ﬁggs 25a
and 25b whi chspacefosmpdbytie housing holbcth andlaconeqyimpsurface 104 ortetfixet tatile pi n

termnals 7a 7b i.s inserted inside the jinspection nmeasur enent hol e
2ab of the 11 Rbdnishe B S ol camesting sttt es paf bih 47 frard oot
portion is pogidifQRes adbctangi®irphiallelRpipbdic @RmMIET £ dnbend dhip PAETW RN 1S

| onered fromthe uppgra scurface 24aeo?fpt hle fi xed base 24.m%'ﬁe di anet er of

t he pin terniveticallyalisposedrds that theelpctradgs I 2avrshl 2bonpafagel upivald ande si ze of
the chip part %‘aarrl}g acco.dilngly, the 7 i nspection and nmeasurenent hol e
24b is al so v‘g} VEE PR Y net er . Therefore, this i nspection and

nmeasurenent hol e 2AfhdAdse dolve hbm%hdl&ezﬁ@ FeCINRaRE whbn QfvwRdERIN: 8bode, When
the rising-and-falling cylinder nmechanism 23 nmakes each hol der 21 rise, the

pin terni Pal sanip oy passagrel i linkedta dhe lefigopss peition pepitioneshienithe mefﬁqanbh
oot rode. 1ormdCedtvel il dhiedfin (iEah EMnEROMEIE SR ERAGI SHEOR T 10

ot her hand, tthetdblyper measuring portion 4a is provided above the turntable

2, and fixed holders 27 where the upper neasuring.termpals 6 are_attached
are fixed to the r%a&émfiﬂrfgab@aﬁﬁ%lﬁn&?SSﬁgWSi%rﬁem &eaﬁﬂé\@reﬁm? €27a

are fixed g G . . Cy it f
ose bottom g fegﬁ %&lﬂhgﬁew Qkoﬂhgﬁ@n@%éag%iefmd%tﬂeh&eh%é 1gurface

of the fixed ho sk- shape 8 1s provided I nside each of
the concave pbhis riog paddge bbisdermes suoly thatithedwousing Holds Amdispose(liimthehe

measur enent di.rection), and.a ir of pi.n .hqgles 28a and 28a j.s forned in
The-movi g nestsarrogndy i BalkteoRreBg HRIReA VoG D a8 SO by ng
mernber 28 is PusPRAIGHcdhhedted B dd0H ridd pRésayd figd between the noving nmenber 28
and the bottomwall "of the concave portion 27a to apply a force to the chip
part W The measurThegsuctiompasasges 15 srecunpidedals ddpressions on e hitiont swfaceiof s 6a
and 6b, and each of intermnals 6 d 6b.is su rd ed . t he fixed
hol der 27 so He “FB““‘H%%“@: a&%?‘i“’é‘i%"{}‘*’ﬂ?ﬁ‘iﬁg&?@“ﬁ“"%‘? P?"Fé‘gg%géﬁ @HQY%‘G Y whi ch
are separ at el yospioA¥ b€ Holdd BR dhifPpROM dt@rtofleydREPostiort X andbRedonbFuARINS 62
and 6b is inserted inside the pin hole 28a_of the noving nmenber 28, and,

whi | e no neaspassagedtb; forped smaste e nextdo thefingbyuction passagrobia; whirhanainlyas t o
be above the | ower surface 28b of the noving nmenber 28. The spring constant
of the springs 25a, 25b, 30a, and 30b of the pin termnals

6




6a, 6b, 7a, and 7b is set to a value at which, when the chip part Wis
pushed upward, the chip part W naintaining balance can stop at a neasuring
position. Furthernore, the spring constant of the spring 29 of the noving
menber 28 is set to a value which is smaller than that of the spring
constant of the springs 25a, 25b, 30a, and 30b. Concretely, the spring
constant of the springs 25a and 25b is 0.25 NNm the spring constant of the
springs 30a and 30b is 0.20 NNm and the spring constant of the spring 8

29 is 0.10 Nm The reason why the spring constant of the springs 25a, 25b,
30a, and 30b ipssitiemsgad holdsrthe ¢hdp pant What ameasuting pefitioth@ mevinggostdon)rY t hi s

way is that, because.of ,the construction of the. i ecti.pn _apparatus 1, the
el part Wi ST PTRSRES HE R ahetint BRRSR MR PERAAR D £,
and 7b and is requiThe@adsageiediht B2 dfehd fcodduRtiB@pissilel 1Sblaa e wigH-upMor eover
it is a matter of course that the optinmal spri ngpconstant vari es gased on

the terninal diegiondmevingalireriion paset to belarasethen Shepastage dejght AR Eher firsh

c oposed i msi RCOREARERE e SAEAC) I Baseabf WRaTANLCF Y BAEs KO8R philad by )
portion 3. Thehe dietidn pérpérukicutdrite theapukls-updirsctivnds sétanbellarged theal tle phsshdre

conveying position X at the |eft, corner rtion of the housing hole 2a by
t he vacuum sudtiqthBliefthesespnd spctipn passage lob; Jhup,dhesugtion passagsig fermed so as
turntable 2 ig,1 1 i the direction of arrows a in that
state to convgoyb{%oglwg%%grggﬁilsea%%ﬁtgﬁiélg'rreasuri ng portion 4. Wen the chip
| parts Ware positi @hetbvedr ntdasuringgroutionndp eftthe measudinp \pottivthekispyoviddiebelow

. rising-and-falli cyl i nder chani sm.23 pushes up_each of the |ower pin
terninals 7a %&?’%ﬂt %E@? llqr]:&rgﬁlﬁot‘g‘ﬁi thig mentign : OYBP%YQSF‘P%'EH‘& romthe
fixed base 24terﬂixga13t?ﬁs athehdd, 1 %?géﬁe!@laéysa OB subpottihgGRENBG 22 Midd Hﬁﬁ%-h at

el ectrode 12b, an us pushes e chi'p parts upward. Acconpanyi ng

t he novi ng neaikfalldg ¢ydindershechanisma23ds cormeeted end Hyed thahe sippottengohémbgrart W

is placed in ntact. .Wth in.termnals and 6b.  Thus, .t chi art
WiS matntai néd O st ind brliseEteRaRe Y S SondtieAuth el puffof
termnals 7a ghgbr iftaditthg!tB@niHMB Farddimultiebhslf kfisddnndNowsed By ©Bing hagh-t he
chip part Wis balanced at the neasuring position Y. In this state, the

el ectrical chpreasredir between ameapisingtriopition and p\waitingmositiohed by t he neasuri ng
device 8, and, aftegr f ) |.G ve b rticles
are conveyed to thg %’%(ra{% ag‘% olg’g(lleﬁéfl%olbﬁ%tﬁﬁgg %‘h@aﬁgsn@gégggsg%g%&?%e chip
part Wis puspetionpf the fixed table110 tcingreatis offthe dowkr AeasuringwerminalB Uy, amdthpor t i on
4, the chip part Wis posi t at the neas riﬁgap sition

P

ioned_ and i i ne .
by the sucti oHPRessufacs24an the e Base 2 s GHS ‘é(&gékfé’%@.’m%‘@%?cﬁ alr
termnals 7a . i i g nd is
9 posi ti onegﬁigﬁgtfle ﬁgx?ﬂx?g%aesg at 'lti Eglgg??bg?&r?? bc%(lgélgber@? {lltglgn %%ﬁgg&%ﬁ% t he
first sucti onap@egesgibrdiigh thd fixddbase dhin the verticali dugctian. t Merqovess éretfixed base

enbodi nent, il e no,measyrenent, i s _perfor , th wer mneasuring term nal
7 is deeply rﬂ‘imgﬂﬂtﬁ%‘?ﬁ%%"ﬁ’éai@%ﬁ Ef"l"gﬁg"gﬁﬁe‘fwtégl.gh ement hol e 24b of the
fixed base 24, andEac‘H&QEefo%rﬁfégﬁﬁing‘s?élﬁﬁﬁdlé‘gistmdgé’doﬁab&lﬁ?ﬁ?ﬁ@eﬂmy

inserted so as to becone invisible inside the pin-hole 28a o he novi ng
menber 28 pr oVa atet7ts endisachefitlee pihiterminalniaand 1o is Beppopiad by thenkbldendi vsarad

direction, thg neasuring .termnals 6 a 7 hidden insi t he. qqvi
menbor 26 andCVREC EIRAOLRGRERY B Sartned o Spf 2B SR e Belety ey I8
part Wdoes ngip goptidn sfeeath bhtht i eBdinkIs i7a@nd #b I8 ilfdried Gnsideithé iskpedtita and
conveyance and can thu%ﬂggygr evented from bei ng broken and damaged.

Furt her nore, migasuresgnt of the fixed basead4, angrvatilenecsedspenmant is ferfoaredase

24 by pushing,up. the.l ower .nmeasuring.termnal 7 lL.ace I he. '
Cormnal 7 1 oSt Phs TRARHa Wi MR ihef o RRcOE s TERRHE K
part Wis pushetiphér sukface 20vifibe fikddiRise 28 The didmBRE obthehin th@iali a part W
and thus the chip part Wis placed in contact with the upper neasuring

termnal 6. TReisofeny small whercampared with ghasizecaf theehip part tWicandegeqrdingly, the
terminals 6 and 7 and the chip part Wcan be reliably nade and stabl e
measur enent can be perfornmed. In the present enbodinment, since a force is
given to the neasuring termnals 6 and 7 by using the springs 30a, 30b,
25a, and 25b so that the chip part Wmay bBe bal anced and stopped at the
measuring position, when conpared with the case in which a related chip
part is pressed on a fixed nenber and neasured, the occurrence of danmage
(scratches, cracks, etc.) to the chip part Wcan be prevented. Furthernore,
since the noving nmenber 28 is suspended by the spring 29 and a force is
applied to the chip part W an inpact at the tine of contacting the chip
part Wagai nst the noving nenber 28 can be absorbed and the occurrence of

I Y o M ~ o o o e




10 provided, it becones possible to detect contact and Kel vin
measurements by using a four-termi nal measurement technique. According to

t he neasurenment and i nspection apparatus of the present enbodi ment, since

t he suction passage 15 linked to the housing hole 2a is conposed of the
first suction passage 15a, which positions and maintains the chip part Wat
the conveying position X, and the second suction passage 15b, which
positions and maintains the chip part Wat the neasuring position Y when
the chip part Wis pushed up, the chip part Wcan be positioned and

mai nt ai ned at inspeetioneaslmeasyrqposit hole 24l isalsh vexp emall irediaivieter p Aherefte, shipushed

0 spl acemont - REHR AEGERUATCST PG E AP HARIOG, Ba oDy IR e
accor di ngly measUr gHeR ihodishRL adeANindy BAEY Pichshisd a8 eI RAh hollh OF rishe

chip part Wcan be returned to its original conveying position X while the
orientation othe pheteaningls Farnd T movets mmeasveidg posiion hiqiruded frowy tha uppre

D vented ot s 9, O oD S R 510 o 1 1

prevented. Al gfip part W tocpush ap e chiprpatlinBivardsi nce t he passage hei ght B2 of
t he second suction_passage 15b in the pushing up direction is nmade |arger
than the passage Han §tother hand,dheupner measiiag perionfAads geovided abayrethet he chip
part Wis pu S .l hd e
suction forc 2&%?&#%%, aglg ?@‘r? g (ﬁ(s) @gﬁﬁgn&%gg gﬂég‘@ birgﬁ@%gf\}bg %rgﬁfalé% %%lra a?){%cs}}segge

hei ght nore rat iakd to thefeasuring poptjpdrd. portion of the chip part W and
accordingly, the chip_ part. Wcan be_positioned and mai ntai ned at .the

measuring positi o eykdricalgoneaye portion 2 iasvhase eotte gxiendsin the axiakdiregfion h A 1
of the first ; i I | t X jdth B 1
of the Seconf?&ﬂﬁe?&q?@i@?&ég&?@g??t en ?r}%grcgﬁ?{) ggir?%ﬁ{}ﬁpgéﬁéﬁﬁrgrn%g to the
ori gi nal conveyvided insile tadnofthé cancavdportiemsiaisngs pomiove opwatd antl dodowasdar d

suction force.agctin onthe.ch'.g part W.is. l.arge nd ar di n |)1/ when t he
| oner neasur i(ﬂfbﬁ‘f’é'?%?‘ﬁﬁme‘?t dd'if&é Mol 2 RHEOL AR bglﬁ%@?a chﬁéds ?‘?ﬂ{%ﬂ.%{h& y
descends. ThepgfiRg fenibef284d & BPass though AR BbVing Rlewieedgt 0 its origi nal
conveying position X where it can be surely positioned and maintai ned. 11

i In the present €&ftisoudvingmemben2iistshspendedshyngspmngt3%previdad betaveen the f our
lines in the radial direction,o he turntable 2 and.arg,forne

bt edet er m nednaiaamsmten ok pphing bohdt et gt AR sepeRutirdh 274 BAPRTome 9 cni p
parts Wcan hge ggapypaxey. at the sane tine and in succession, and
accordingly, t%e gﬁgr acteri stti C. inspection capaci tq);o (;ag@g_e enha%é%g.m% nce
the first and sec measwiRg tepamake) ssompas ARy BP1R ineds fa 0 on
2a are |inke O als! ] can
be si nul tane(;de&él??/fﬂ\i}ggig’um s@%llr?gggg‘gagZﬁ%@ggl?erﬁlgggﬂﬂég%ﬁ%}ﬁblggrn%fg%siﬁﬁg%gource to
the ring passdagticityoby MeasofepringsBlaaad 30bwehielrmedeparately providedigThd tie

suction passage.15 |s copposed of, fjrst .second .syction, sages. 15a and
15b havi Eg a rt%estmpe@f cSriLphe RitieRRiga éeta_rl@ﬁg i heeried dnside g it Bole 28561 fiRe
present 1 nVelhivify flefmbBP3s, ahdl W ddintRuienthfRoorBfifled. 1Y ig¥gBA S as shown

in Fig. 15, a suction passage 1/ nmay be conpos I'rst ‘a econd
sucti on passgwsitiofidthsceasdo b abawei thélcawee surdigpe28t ofitie, moving membead®, the sane

effect as in the ove .enbodi nent . can.be qbtained. F he re, in the
2bove enbod ment , ‘EREUBFOTEHBY Bt S SRc Hosthh A5 A0baF e wdt ik
present inverg, gy M’a&daib%'s&%h%ﬁw@?@ﬁi&heﬁﬁéﬁth@'&ﬂi}iW%'pﬁEhe_ﬁlﬁB@hﬁ% us for

measuri ng el ect rifca1 characteristics of chip parts, the conveying an
hol di ng appartht chsp part Wienaintaisingtbalanee pan sop atameasuring posippn.i Bartheomoreor

le, t t] t.US f i ch .chi . . and
mounted on & Bt FPEGoBRI e g 20 e eving penfEh of i AT PR
appar at us of Mep&&sq&hfﬂw@mﬁmn@@ﬁtaﬁh@a?}gige%ga,@%md)hﬂm@m which chip

parts are conveyed while being sucked and hel d. ) )
Concretely, the spring constant of the springs 25a and 25b is 0.25 N/m, the spring

constant of the springs 30a and 30b is 0.20 N/m, and the spring constant of the spring
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VWHAT IS CLAIMED | S: A chip-part conveying and hol di ng apparatus conpri sing:
a conveying table; a housing portion for housing a chip part, the housing
portion being formed in the conveying table; and a suction passage for
sucking and hol ding the chip part, the suction passage being fornmed in the
conveying table, wherein the chip part is conveyed while the chip part is
sucked and held in the housing portion, and the suction passage contains a
first suction passage for primarily positioning and holding the chip part
at a conveying position while the chip part is conveyed and a second

sucti on passa2feisfOol0 Ymi.mbhe tegsquoxhyt the spring econgtahtodfthespririge 26&i25bpd{las arak  a

measuri ng posjti.on wh the chi rt. i.s, noved fr.om.t he conveyin ition
A chi b- par {08 e vy O PGPS aE e 2045 HSVRuds R Breaion gt

wherei n t he h@bghisubtid\6f thE FRPELLISH appRMuP BXBAEKp part Wlis 4Quik8 td BE Her than
the height of the first suction passage in the noving direction of the chip

part from t hecontastwith the pin sérmimals 68 6bA7ac A 7pand is cesrwingd it stop mdhilk thedhihiny

apparatus as cl in cla,ml or. 2, W
206t on pacedi DI Balphecd MiSedveui fash

varies based on the terminal shape and the chip part.

j E) Q%M&rg%e 1i1|1\z/1\40 E?)Hfé)rfnaf srf)%nfg ich?s ant

e

In the characteristic inspection apparatus 1 of the present embodiment, chip
parts W are supplied and disposed inside the housing holes 2a in the turntable 2 at the
part supply portion 3. Then, each of the chip parts W is positioned and held at the
conveying position X at the left corner portion of the housing hole 2a by the vacuum
suction force of the first suction passage 15a, and the turntable 2 is intermittently
rotated in the direction of arrows a in that state to convey the chip parts W to the
measuring portion 4.

When the chip parts W are positioned at the measuring portion 4 by indexing,
the rising-and-falling cylinder mechanism 23 pushes up each of the lower pin
terminals 7a and 7b, makes the pin terminals 7a and 7b protruded from the fixed base
24, places the pin terminals 7a and 7b in contact with the electrode 12b, and thus
pushes the chip parts W upward. Accompanying that, the moving member 28 is
pushed up and the electrode 12a of the chip part W is placed in contact with the pin
terminals 6a and 6b. Thus, the chip part W is maintained by sandwiching the chip part
W between the lower pin terminals 7a and 7b and the upper pin terminals 6a and 6b
such that the chip part W is balanced at the measuring position Y. In this state, the
electrical characteristics of the chip part W are measured by the measuring device 8,
and, after conforming articles have been selected, the articles are conveyed to the part
unloading portion 5 and unloaded.

When the chip part W is pushed up by the pin terminals 7a and 7b in the
measuring portion 4, the chip part W is positioned and maintained at the measuring
position by the suction force of the second suction passage 15b. When the pin

terminals 7a and 7b go down, accordingly, the chip part W goes down and is




sqcond suction passage in the direction perpendicular to the noving
direction of the chip part fromthe conveying position to the neasuring
position. 4. A chip-part conveying and hol ding apparatus as clainmed in
claim1 or 2, wherein a plurality of the housing portions are formed in the
radial direction at predeterm ned angular intervals in the circunferential
direction of the conveying table. 5. A chip-part conveying and hol di ng
apparatus as clainmed in claim4, wherein the first and second suction
passages of each of the housing portions extend in 13 t he radi al
direction of tpositioned/ay majintaatedeat thedriginal tonvkpdg position Enbyothe first gu@masage
formed in the conve¥§ng table. 14 .A3. A A . A9. A A A& A A . A9. A A A Aa+GaR48
<2'w passage 15a.

W xsni d_zU) ca] ca] aliiahag]deadalead iiceahtahbaiinedc dhaahs dleaahéabial cal cal
c”a] ca] c<a] ca] ca] ca] c”a] ca] c”a] c”a] c*a] cRa! MoGhs"j M. w 5 N

| wr mhc”Y] ca] eaifomheshihedpwer medsvring termeiat A jsodeeply]ivseried insidecth dspectipvapda] ca
] c”ha] ca] ca] ca] cal.cal cal.c calcalcal 'Lyl 1 L1TE" "v""( " e L q24479: >>GCE
D) RROONG e IR PRER 24t s Plefase o anc Fne e phoer ositint B8 S o
] ca] ca] ca] ca] gal sehdeaplydsentd 3d sabbetsad halsitiaé Mol padplcEaaTahhhi 1i zi
Pi.j)] kwkkkl {1l n{vql gb

c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] c1aqvérg © a]%ﬂlanypw]s 80 aHipds] l@]t@a]qya]l@ﬁ!emnw@w Whhhi
1iziii it Kuk
Jca] caj bhf cal CiFeicny MR EERER GCRCTE faP) ARG T AP RriRe® ]

100\ & ()--f Ladehe fixed bascDPANY drg notldPostd( )Ac3didinely, (the Ehip part W does not
45678cYOEL0\ 10\ 10\ 910% & ()-0, 10% &éa% - - 10%& ()-s- 10% & ()-s f
109& ()--8D GpHidepyithdhe megsuring derminalg @and 7 during epypyeyanee and can thus be

prevented from being broken and damaged.

Furthermore, the lower measuring terminal 7 protrudes from the fixed base 24
by pushing up the lower measuring terminal 7 to place the measuring terminal 7 in
contact with the chip part W, and simultaneously, the chip part W is pushed up, the
moving member 28 is pushed up by the chip part W, and thus the chip part W is
placed in contact with the upper measuring terminal 6. Therefore, the electrical
contact between the measuring terminals 6 and 7 and the chip part W can be reliably
made and stable measurement can be performed.

In the present embodiment, since a force is given to the measuring terminals 6
and 7 by using the springs 30a, 30b, 25a, and 25b so that the chip part W may be
balanced and stopped at the measuring position, when compared with the case in
which a related chip part is pressed on a fixed member and measured, the occurrence
of damage (scratches, cracks, etc.) to the chip part W can be prevented.

Furthermore, since the moving member 28 is suspended by the spring 29 and a
force is applied to the chip part W, an impact at the time of contacting the chip part W
against the moving member 28 can be absorbed and the occurrence of damage to the
measuring terminal 6 and the chip part W can be prevented.

In the present embodiment, since the measuring terminals 6 and 7 are
composed of pairs of terminals 6a, 6b, 7a, and 7b which are supported so as to have

elasticity by means of the springs 30a, 30b, 25a, and 25b which are independently
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YI0N\& ()- YI0% & ()- &10N & ()-<bCl && 10%N & ()-& @ON & ()- 10% & ()-

10\ 10\ 10\Y: 10% & ()-(T 10% & ()-2' wdEbC! 10% & () - @10% & ()-- 10% & () -
Z10% & ()-"10% & ()- 10% & ()-; WHEbC' S

10% & ()-10% & ()-Y1I0% & ()-s10% & ()- ,10% & ()-ylo%n & ()-

QWdEDC @ 10% & ()-' @O0%N & ()-&10% & ()-s$10% & ()-"10% & ()-9'L10%N & ()-GC$
sdEbC! 310% & ()-11-10% & ()-/y10% & ()- .S 10% & ()-y, mO0% & ()-*10% & () -
1"jbCl's 109&' ()-9109&' ()- 10\ 10\

10\ Y: 1 109% & () - F710% & ()-410% & () - WdEbC! " y10%& () - &10%& () - S10%& () - &10
%R ()-° provided, it becomes possible to detect contact and Kelvin measurements by using a

109 () - SL10%, ) TR AR GO () -L- 10% (- F 10% () £10%& ()- &

! dEbC! " S10%& () - L @ctrddig(th tHelBdduteinent dliliBisietion dfPHéatls ofth8Bretent! ' ! x!'! 11 E”
dEbC! 110%&' ()-L/109&' ()-F. F109& ()-L, 109& ()-+S109%& ()-Ly)z109& ()-E" _"""""
"t eHxnh@ ! & 16Wppdinent, singe thy suction passage 15 linked to the housing hole 2a is composed™

10F: 109%& () - Olof (L Qi sﬁéﬁo‘*ﬁ;@a%ﬁ%g@lﬂ;%ﬁ&?/ %sﬁﬁdn@%‘né Haintains :c'he%ﬁ:ﬁbart W at the
conveying position X, and the second suction passage 15b, which positions and
maintains the chip part W at the measuring position Y when the chip part W is pushed
up, the chip part W can be positioned and maintained at the measuring position Y and,
when the chip part W is pushed up from the conveying position and electrical
characteristics are measured, displacement and falling down of the chip part W can be
prevented, and accordingly measurement errors can be prevented.

Furthermore, since the chip part W can be returned to its original conveying
position X while the orientation of the chip part W is maintained, the chip part W can
be prevented from being caught by projections and depressions on the ceiling during
conveyance, and accordingly damage to the chip part W can be prevented.

Also, in the present embodiment, since the passage height B2 of the second
suction passage 15b in the pushing up direction is made larger than the passage height
A2 of the first suction passage 15a, when the chip part W is pushed up so as to reach
the upper measuring position Y, the suction force of the second suction passage 15b
having a larger passage height more reliably sucks the upper portion of the chip part
W, and accordingly, the chip part W can be positioned and maintained at the
measuring position Y without fail.

Furthermore, since the passage width A1 of the first suction passage 15a is
made larger than the passage width B1 of the second suction passage 15b, when the
chip part W is returned to the original conveying position X from the measuring
position Y, the downward suction force acting on the chip part W is large, and
accordingly, when the lower measuring terminal 7 goes down, the chip part W also
immediately descends. Therefore, the chip part W is safely returned to its original

conveying position X where it can be surely positioned and maintained.
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In the present embodiment, since the housing portions 2a stand in four lines in
the radial direction of the turntable 2 and are formed at predetermined angular
intervals in the circumferential direction, many chip parts W can be conveyed at the
same time and in succession, and accordingly, the characteristic inspection capacity
can be enhanced.

Since the first and second suction passages 15a and 15b of each housing
portion 2a are linked to the common ring passage 16, many suction passages 15 can be
simultaneously vacuum-sucked by connecting a vacuum generating source to the ring
passage 16.

Moreover, in the above embodiment, although the suction passage 15 is
composed of first and second suction passages 15a and 15b having a convex shape in
cross-section, the suction passages of the present invention are not limited to this
shape, and, for example, as shown in Fig. 15, a suction passage 17 may be composed
of first and second suction passages 17a and 17b which are tapered and, in this case,
the same effect as in the above embodiment can be obtained.

Furthermore, in the above embodiment, although the conveying and holding
apparatus of the present invention was applied to a measurement and inspection
apparatus for measuring electrical characteristics of chip parts, the conveying and
holding apparatus of the present invention can be also applied to, for example, a part
mounting apparatus in which chip parts are conveyed and mounted on a printed-circuit
board; that is, the conveying and holding apparatus of the present invention can be

applied to anything in which chip parts are conveyed while being sucked and held.
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WHAT IS CLAIMED I8S:

1. A chip-part conveying and holding apparatus comprising:

a conveying table;

a housing portion for housing a chip part, the housing portion being
formed in the conveying table; and

a suction passage for sucking and holding the chip part, the suction
passage being formed in the conveying table,

wherein the chip part is conveyed while the chip part is sucked and held
in the housing portion, and

the suction passage contains a first suction passage for primarily
positioning and holding the chip part at a conveying position while the chip part is
conveyed and a second suction passage for primarily positioning and holding the chip

part at a measuring position when the chip part is moved from the conveying position.

2. A chip-part conveying and holding apparatus as claimed in claim 1,
wherein the height of the second suction passage is set to be larger than the height of
the first suction passage in the moving direction of the chip part from the conveying

position.

3. A chip-part conveying and holding apparatus as claimed in claim 1 or
2, wherein the width of the first suction passage is set to be larger than the width of the
second suction passage in the direction perpendicular to the moving direction of the

chip part from the conveying position to the measuring position.

4, A chip-part conveying and holding apparatus as claimed in claim 1 or
2, wherein a plurality of the housing portions are formed in the radial direction at

predetermined angular intervals in the circumferential direction of the conveying table.

5. A chip-part conveying and holding apparatus as claimed in claim 4,

wherein the first and second suction passages of each of the housing portions extend in
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