2212794 A COVPONENT ORI ENTI NG APPARATUS The present invention relate %
apparatus for use in orienting elongate conponents. Mre particularlggygh Q;[]c1
not exclusively, the invention relates to an 5 apparatus ‘for use in:
orienting el ongate conponents of known-length wi dt’h and thickness, the

| ength of the conponent being greater than the wi dth and greater than t he

t hi ckness thereof. Such an ap-aratus na be used in

el ectroni c conponent chips 10 &k =5 L i

various operations which are perforned on the electronlc conmponent chips in

| ater stages in the process. The background to the invention will first be

described. Fig. 8 ct S t |

C(ﬁnpolnent chips 1, ?ﬁev\ﬁgeer?%?ﬁ: ir}%ﬁé‘#}f&%na&g ?%ﬁ \(i:\%njagl %ﬁafaqg.{é: foga v.hse
the el ectroni c compppept-iehitih ceRs6hbaEsChi LG

chip, for exanple. l%h glchl p %as dlarrg*r:s?gﬁs Lmd\%rveaﬁ%hT al o%lég;fly'
l'ongi tudinal, crossphge R8randxpeuBendilsyl athd r eaveatsonhi g8lat@s to an
or t hogonal to each ot her. Wthin the dinensions L, Wand T, the

| ongi tudi nal digrensappakakas tfoxr lwsgesh srientifie eloixyaties capamEtn of
which is smaller than the |ongitudinal dinmension L, may be larger than or
equal known length width and thickness, the length of the

component being greater than the width and greater

.than the thickness thereof. Such an apparatus may be

28 ~ used in the orienting of electronic component chips

10 during a manufactﬁring process to facilitate various
operations which are performed on the electronic
component chips in later stages in the process.
The background to the invention will £first be
described. Fig. .8 is a perspective view showing two

15 electronic component chips 1, to which the present
invention can be applied. Bach of the electronic
component chips 1 may be a capacitor chip or an
inductor chip, for example. Such a chip 1 has (
dimensions L, W and T along longitudinal, crosswise

20 and perpendicular directions which are orthogonal to
each. other. Within the dimensions L, W and T, the_
longitudinal ~dime.nsion L. has the longest size. The
crosswise dimension W, whichu is smalle:*." than the

: longitudinal dimension L, may be .larger than or egual



& . ’ .
to the perpendi‘cul ar dinmension T. The chip 1 is provided w th external
term nal el'ectrodes 2 and 3 on both of |ongitudinal ends thereof.
Homev€tr, the present invention is also applicable to an electronic 5
conponeht chip beirig in the state of the so-called partially fabricated "
item which is not yet provided with-such external term nal el ectrodes, for
exanple. The present invention is directed to an apparatus for aligning
conponents such as the rectangular- 10 par al | el opi pedic el ectronic

component chips 1 shqy tne HekpehdiRiffaOiaiindl s .a i0idhiq fali o

di mension L |l onger than othér dinensions Wand T, -i1n the sane Orientation

as. each other.  The prVEQIRNwitH OeRCeftha DNEErMifa$0elbeePbaEs! DahnkNG on .
sanme are 15 longitudinally parallel wth each other while '

crossw sely and per paothculofr | Yonefitmed naldr f ends ttkeredf are HoWErerONSich@!
directions. Fig. 8 shows an adjacent pair of electronic conponent chi ps

1, within a | arge nupresent tirveantidonynisl ahseusppiitablestat an ellectxogic

|l ogitudinally and crosswi sely defined surfaces of the adjacent pair of

el ectroni c conpoent compenentar ehbppdging ¢ tneddie ostrte| @I yhegso~galled

el ectroni ¢ conponent chips .1 matega be, so ali gned that, [ongitudinally and
perpéndi cul arly def i ReFtd@llac ckabpicateq o LEgm, o pbiGhy ok (ROt oYEEC PTOVided
-2 :

with such external terminal electrodes, for example.
The present invention is directed to an apparatus .for
aligning components such as the rectangular-
10 parallelopipedic electronic component chips 1 shown in
Fig. 8 , each of which has a longitudinal dimension L
longef than other diménsio’ns W and T, in the same
orientation as each other. The components to be
aligned are so oriented that the same are
15 longitudinally parallel with each 6ther while
crosswisely and perpendicuiarly de.fined. surfaces
thereof are along constant directions. Fig. 8 shows
an adjacent pair of electronic component chips 1,'
within a large number of those aligned in such a
20 state. Although logitudinally and crosswisely defined
| surfaces of the adijacent pair of electronic component
chips 1 are opposite to each other in Fig. 8, the
electronic component chips 1 may be so aligned that
longitudinally and perpendicularly defined surfaces.

25 thereof are opposite to each other.
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The aligned state of the electronic conmponent chips 1 showmn in Fig. 8 is
requi red for carrying out steps shown in Figs. 9 to 11, for exanple. Fig. 9
shows a conponent orienting apparatus 4 which 5 is enployed in.the plants«
of the applicant conpany. The conponent orienting apparatus 4 is int
formof a plate as a whole, for exanple, and arranged to be horizontally
.directed in plane. The conponent orienting apparatus 4 is provided with a
~plurality of orienting passages 5. The 10 sectional georretry of each
orienting passage 5 i ' | égygn o of the. o L try of
each el ectronic COHD&%E%ﬁg%ﬁgﬁ%%jbl n of%gﬁito%ggggféggfhgggﬁnggggf a;
prescribed direcij g org fégﬁ%\ﬁ \ aE‘i‘ﬁﬂi i di ti An
el ectronic corrpggnﬁecsr;}l'gh gik}?pﬁ%bol dger%&tlS E:SL ' if(k:’% ?s | thegﬁgr %}téﬁ&aélg ate as.
a whole, for exaiwlmigds Preyixed svrdeixapaeconponent orienting apparatus

4. This holder 6 is not known in the art, but nerely enployed in the plant
of the applicant comziy. Tshwiea cotiponeatportehtiigpapphdatud daghich
plurality of 20 recei ving portions 7, which are defined by through hol es,
for exanpl e.5 Posig iemplajed H: rthsp @liante ofe thievapplipait commany. ¢ The esymponkrtto
those of the respective orienting passages 5. El astic nmenbers 8 of silicone
rubber, for exam@ienting fappazatyed idndsr ipethghdozm ofirdapiatefasim 25

... receiving portions 7. The elastic nmenhers 8 are adapted - 3-
whole, for example, and arranged to be horizontally

_diracted.inwpléne; The'compdnent orienting apparatus 4 is
_pﬁovided with a plurality of orienting passages 5. The \;)
10 sectioﬁal'geometry_of.eaCh orienting passage 5 is decided :
| in consideration of the outer geometry of each electronic
compenent chip 1, in order to receive the chip 1 albng a
pﬁescﬁibed direction and to orient the same in a
prescribed.direction. An electronic component chip holder:
15 6, which is in the form of a plate as a whole, for |
example, is provided_uhder thé'component orienting
apparatus 4. This holder 6 is not known in the art, but
merély.employéd in the plant of the applicant company. The
electronic component chip holder 6 has a plurality of
20 receiving portions 7, which are defined by through holes,
for example. Positions of the respective receiving
portidns 7 correspond to those of the réspective orienting
_passages 5. Eiastié members 8 of silicone rubber, for
example, are formed on inner peripheral surfaces of the
25 réceiving portions 7. The élastic members 8 are adaptéd
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to elastically hold the el ectronic conponent chips 1, as understood from
the follow'ng description. The el ectronic conponent chip holder 6 is thus
adapt€d to receive and ‘hold the el ectronic conponent chips 1 one by one in
the 5™ respective ‘receiving portions 7, to enable sinultaneous handling of
a |large nunber of electronic conmponent chips 1, which nmay be too small for
direct handling. In nore concrete terns, the el ectronic conponent chips 1

are handl ed for NESSela$EidA1iPUSoRd CERS | EPECEFOIPES ddifporerif chSbEPS, Ofs
testing the same, formng the external term nal el ectrodes 2 and 3,

perform ng sol derundexstodd £xowrtid f6llTowing adesdrisietor. anthe, el &Pt FEN D&
magazi ni zi ng the el ectronic conponent chips 1, nounting the electronic

conponent chi ps Ilcompeheme ¢hie. hdEder 6 is Retws radaptehito tredéive Sand
plurality of chips 1 are first placed at random on the conponent orienting
apparatus’ 4, to beoldisthe celléctxomic cconponeppchipmsl o bheconel irrtlhe
respectively in the aforenentioned manner. At this tinme, a frame nenber 9
may be enpl o§ed. tXegPGEkve 2eceivingi peroions el cHipenable s imel tangonsnt
orienting apparatus 4. Then, horizontal vibration, for exanple, is applied
to the conponent RARSHRGPEMIarIR Tumher Qf SARFLFORLS LoMPORSRE | SRiPHt o

the orienting paspaqes, 8 through Lhe Lece] Vihg AL Tada g " th Hoze
‘concrete terms, the electronic.compénent chips 1 are
handled for measuring various electrical properties in

-io - steps of testing the same, forming the external terminal

| electrodes 2 and 3,.performing soldering on the external

terminal electrodes 2 and 3, taping or magazinizing the
electronic component chips 1, mounting the electronic
component chips 1, and the like.

15 Referring égain to Fig. 9, a plurality of chips 1 are
first placed at random on the cbﬁponent orienting
appératus 4, to be inserted in the receiving portions 7 of
the holder 6 respectively in the aforementioned manner.

At this time, a frame member_S may be employed to prevent

20 dropping of the chips 1 from the component orienting
apparatus 4. Then; horizontal vibration, for example, is
applied to the component orienting apparatus 4, while
supplying vacuum suction into the.orienting passages 5

through the receiving portions 7 as shown by arrows 10.



» “ . h ’ . 4
Among the chips 1, only those oriented in a prescribed direction are
received in the orienting passages 5 in response to the above operation, as

shown in Fig. 10. After the chips 1 are filled in all-of the 5 , orienting

passages 5, those remaining on the conponent orienting apparatus 4 are¥’

renmoved. Thereafter a pusher 12 having projections 11 in positions
corresponding to the orienting passages 5 is noved al ong.an arrow 13, as .

fESE‘éci ve ohi ps d10Rg ERRCBRTRE R §1§5h'§§8a@§f§5§%§§tei§§“§d?Iﬁgpé_ﬁii of
members 8 ar B eraEaa fifhe ?S%Q*?‘a&e?&&é@. A8 Phe' BRishting 5510011

el astically BQEQaPQQ Shiﬁsréspéﬁse to thbtabgvénggéiheiﬁnthﬁE Eﬂﬁwn in
configuration of fThe orienting passages in the af orementione conponent

orienting appagdt 9.4 AFtéigGhbi eRfpsf or agkf iFgN2BHl ¥nabkNAN0FI thiae
el ectroni c conponent chips 1. Thus, the configuration of such orienting

passages; 5 hoxibaeingOpasgagesct,i Bhosei gemalfing onaphectemponent
Publ i cation Gazette No. 36630/1987 di scl oses an exenplary configuration of
such or|entnogipasiageappﬁrgtusla amreltembiedl.r ate an orienti ng passage 5a,
the configuration of which is substantially simlar to 25 that disclosed
in the aforenent|8heaepﬁter arpush$n|§2 baving projections 11 in

positions correspondlng to the orientlng_passages 5 is
moved aiong'an ar#ow 13, as shown in Fig. 11. 1In response

10 - to this, the projections 11 press the respectiﬁe-chips_ll,
which ‘in turn-are pushed iﬁtd ccrrééponding ones of the

'receiving-portioné*?_of'the holder 6. At this time, the
elastic members 8 are e1astica1ly'deformed for receiving
the chips 1, to finally elastically hold the Chips 1.

15 1£ 13 understdbd'that-thé_configuration of the
orienting passages 5 in'the'aforeméntioneq component
orientihg apparatus 4 is'signifigant for efficiently
aligning the electrbnic component chips 1. Thus, the -
configuration of such orienting~passages 5 has been : W

20 deviséd-in various ways. Japanese Patent Publication
‘Gazette No. 36630/1987 discloses an exemplary
configuration of such orienting passages.

Figs. 12 to 14 illustrate'an'oriéntingipaSSage 5a,
the configuration of which is éﬁbStantially similar to

25 that disclosed in the aforementioned prior art. This
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orienting passage Sa basically conprises a receiving portion 14 and an
aligning portion 15. The receiving portion 14 is provided with an upwardly
openi fig first space 17, which is defined by an inverse-conical inner 5
peri pMeéral surface®16. The aligning portion 15 has a cylindrical inner
peri pheral surface 19, which is rectangular in section, defining a second
space - 18 communicating with the lower end of the first space 17. The

sect i onal geonEtryofieﬁﬂfhéUﬁfésiﬁﬁiﬁQeﬁ@éiéHiifpébﬂﬁfﬁgbs 4 Sr €$§Gi§€tto

reject a |longitudinal dinmension L"of an electronic conponent chip 1

crosswi sely and pep@eeilbs UL LT id Odh a1 igheng aPBrt ok 01§ anthéi FE661i Pikg
According to this prior art, the receiving portion 14 has the

i nver se-coni cal i npertpeni pheisl ppovided wHthtanbepisrdlyappéhingffirst
receiving the electronic conponent chip 1 regardl ess of the direction

t hereof . Thus, thespaeetldpiwhichpbscdefined bycan imvenselgonical vinnen
the first space 17 of the receiving portion 14. However, the prior art
shown in Figs5 12 periphenalogurface 16} | o¥hegabighingspevtibensibbvhas a
First, it is rather difficult to introduce the electronic conponent chip 1,
which is easily ree¥limdrigal hinnex poriphpsnli surfacestucwiah| §8into the
aligning portion 15. One o; thgﬁreaso s for %his may be that 25

rel atively sharp cbgetangulay sectigrs ndatintngcd fpgond space 18

communicating with the lower end of the first space 17.
The sectional geometry of the inner peripheral surface 19
10 is selected to reject a longitudinél dimension L of an
electronic component chip 1 but crosswisely and
perpendicularly orient fhe éame in constant directions.
Accofding to this pﬁior art, the receiving portion 14
has the invexse-conical inher peripheral.surface 16, to be .
15 capable of receiving the electronic component chip 1
regardless of the direction thereof. Thus, the electronic
component chip 1 caﬁ be easily received in the first space
17 of the receiving portion 14. |
U - However, the prior art shown in Figs. 12 to 14 has
2d the followihg problems to-be solved:
First, it is rather difficult to introduce the
electronic component.dhip 1, which is easily received in
'the receiving portion 14, sequentially into the aligning
portion 15. One of the reasons for this may be that

25 relatively sharp edges 20 and 21 are defined between the
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- 6- I nner peripheral surface 16, which is circular in section, and the.

i nner peripheral surface 19, which is rectangular in section. Thus, an
.electronic component chip 1, which is in a position shown by broken lines .
in Fig. 14, is 5 undesi rably engaged with the edge 20, for exanple, éﬂb,
prevented frominsertion into the space 18 of the aligning portion 15. In
order to reduce the possibility of the aforenenti oned engagenent between
tthe chip 1 and the edge 10 - 20 or 21, the sectional dinensions of the _
i nner peripheral ;5 qggr- ) he @iy BY ¢ iy O ; 4 _ . In
this case, howevléﬁ#é%h c%%%é%an-notd.%glggcﬁg%%l g;%@lé#ilr#q H%%%i%ﬁ,
aligning portionsdd. che'iids yighiaall agshes 19f Wilthd NG Wectangular

i nverse-coni cal inner- peripheral surface-16:and the sectionally rectangul ar
i nner peri pheral ifuséetiordd arsompl ielakedonis &nNSdrdnt tdip 1, which

i nverse-conical -inner peripheral surface 16 is formed by drilling, while
the inner periphisainsargesitii showahbysbrekéanbines im By, Idgchigon, is
formed by broaching or electric spark machining. 1In order to obtain the

ori enti ng passagendesirably asigaged: srithgshet edge 2erfidmrexanple, sandcessary
to conbine two types of working nethods. Since such two types of working
met hods Tust - be BERYERePD AT INAGTHiepsinto the space 18 of the aligning
' portion 15. L .“ | o ) '
| In'order_t§ reduce théiﬁossibiiiﬁf oftthe
‘lafoﬁemgnﬁiongd engééémeht §egweeg thg chié 1 and the edge \“)

10 zp or 21, the sectional dimensions of the inner peripheral
surface 18 of the aligni§§ §ortié§ ls.may be increased.
 In.this case,.howevér; ﬁhé chip-i cannot be accuraﬁely
centered in the aiigﬁing éof&ion'ls;

_Furthe:,'wprking stéps for féﬁiing the .

15 inverse-coﬁical iﬁnéﬁ per;bhéral surface 16 and the
sectionally reéténguiér inﬁéi peripheral-surfaca 19 are N
camplicated; In geﬁerai, the in&éﬁseégonical inner
peripheral su:facé'ls isffo:mgd'by.dziliing,.while the
inner periphérai suﬁfacéllé, which is rectangular in -/

20 section, is fd;méd hy broaching or.eiéct:ic é?ark |
| machiﬁing. In ordei to'ébﬁain the orienting passage 5a in
# desiied configuration;_thé:efé;e, it is necessary to
combine-tﬁo tfpgslof ﬁorkiﬁg métha&s.' Since such two
_ | typés:of wotki§g method$ mnéthbe carried out in two steps,
.25. burrs aie ea#ily'cause&-oﬁ thé édgeézzo and 21, which

-7 -



25 burrs are easily caused on the edges 20 and 21, which 7- define

t he boundary between the receiving portion 14 and the al.igning portion 15.
Such burrs further hinder introduction of the chip 1 into the aligning
portien 15, while after treatnment for renoving the 5 flashes is extrenely
troubl esonme. The present -invention ains to overcone the abovenenti oned and

associ at ed probl ens. cordl o the invention t gre_Ls vi ded an
appar atus for use i rf %ﬁtFHg 21 eﬁwaﬁﬁﬂht 8frfﬁegﬁgﬂﬁlp n 14

dth d thick
W dth and greater ¢ IR C R pRodgReber BREBFORT e?SLBgﬁﬁsﬁat B e
plurality of orient 'l?ﬂn %fsig.%i-o %&ghn(ﬁa@cg h82%LA! A rs{&&n@gilebya % ing

recel Vi ng port ion d taperin I nher

portion and an ali grbcgascf&atu dghi 180 d¥t ek C¥LbathbAR! ﬁ?:POP:@me@ﬁE; the
surface portion, the rst and’second inner surface portions together

defining a comginupLgshes ois| &Lt EeméDyrtiGiblbsshég a conponent in said
passage, and 20 wherein the sectional geonetry of each orienting passage is

substantially elliptical along the |ength of the passage, the elliptical
section having a major axis and a m nor axis of Iengths rel at ed
respectively The present invention aims +to overcome the

abovementioned and associated problems.

According' to the invention there is pro&ided an
apparatus for use in orienting elongate components of
10 known length, width and thickneés, the length of the
component being greater than the width and greater
than the thickness thereof, the apparatus comprising a
plu;ality of orienting passages, wherein each passage
is formed by.-a- receiving  portion defined by an
15 upwardly tapering first inner surface portion and an
aligning portion defined by a cylindrical second inner
éurface portion, the first and second inner surface
portions .together defining' a gontinuous profiled
contour for guiding a component in said passage, and
20 wherein the sectionai' geometry of each orienting
passage is substantially.elliptical along the length
of the passage, the elliptical section having a major
‘axis and a minor axis of lengths related respectively

to the width and thickness of the component to be



to the width and thickness of the conponent to be - 8-

each passage -t

hus being fornmed so that a conponent may only pass

ori ented ghé

r eby,

t heret hrough in one given orientation with respect to the length,. wi dth;and

t hi ckness of .t
conti nuous pro
I nvention, to
plurality of r

he conponent as dictated by the 5 elliptical section
filed contour of the passage. In an enbodi nent of the
be described in greater detail hereinafter, each of a
ect angul ar - par al | el opi pedic conponents is first 10

and

received in the upwardly taperingly opening first space provided in each.

recei ving port
provi ded betwe
space and the
defining the s
geonetry of

space is so se
conmponent but

constant dig ec
plurality of c
plurality of s

iazientatknthegeb¥omRActht PRSSAGE dddusy heing ofingmedr &%
en the first inner 5$&iph ral surface defining the firs
h I

&hadndai FRIPRETD Y Baffaddregethrough ¢dRnfis

Bt cBaRdncrkReR Vi (FRPRROEC s A0R qierdFng THAE

e Nt i ! t
53 ndihads®l 65 e Longbhbilenols CTEas e Oy ! e
d10NHUREdddeion 8fd NebREDARBYUS g 9211080 cohltbr >

onponents positioned in respective &aligning portions o
4He passage. ' o '

In an embodiment of the invention, to be described in

' greater detail hereinafter, each of a plurality of

10

rectangular-parallelopipedic components is first
received -in the upwardly taperingly opening,_first
space provided in each receiving portion. Then, the

comporient is guided by the rounded face provided

' between the first inner peripheral surface defining

- the first space and the second inner peripheral

15

surface of the aligning portion defining the second
space, to enter the second space. The sectional
geometry of ‘the second inner peripheral surface

defining the second space is so selected as to reject

‘the longitudinal dimension of the component but

20

croséwisély';and *perpendidﬁlarly orient the same in

constant directions respectively, as hereinabove

. described. Thus, a plurality of components positioned

25

in respédtive-aiigning portionS'df a plurality of such
orienting passages can be .aligned in the same

orientation as each other along prescribed directions.

t
rtion
I
cond

a



ofienting passages can be aligned in the sane 25 orientation as

each other “al ong prescribed directions. 9 Thus, the conponents received
in the receiving portions are snoothly introduced into the aligning
porti‘dns through 'the rounded faces. Since the receiving portions

are provided with the upwardly 5 taperingly opening first spaces, the
conponents can be easily received in the receiving portions, as a matter of
course. Thus, a large number of conponents can be efficiently aligned in
the orienting passagaﬁlln pre cribed condition. The, conponents _can

be easily introducéd®%nto® ?he9£qgﬁﬁ t%or??%ﬁﬁv?%robﬁh the receiving

af orenenti oned rounded .f.aces not nece sar to rOV|de

| ar ge cl earances bet\ﬁerﬁutqr?es sgf nasrf“;u %er’lln&ﬁsldé’lc r +RER e R igning
al igning portions anq, /B8 i €rypla L"{ﬁ@es Qﬁde&hef ggponeng nce. the

Thus, the aligned conponents canlﬁ§§accurate?y centred T the ailgnlng
portions. ‘It is not RERRISAMG ! PoRta¥hde h¥8 tYPEFidba Wi ﬁetﬁp?‘ﬂo gﬁ

sectional ly rectangul ar inner” peripheral 20 surfaces, dissim

prior art shown isn Fitaperiadly bpen@nieFirdd RPATRESS tmycbﬁp%ahlas cane
by a S|ngle wor ki ng step such as drllllng, to cause no
easily received in the receiving portlons, as a
matter of course. Thus, a large number of components
can be eff;c;ently allgned in the orienting passages

W, in prescribed condition.

10 The components can be e#sil& ‘introduced into the
Ialigning portions through the aforementioned rounded
faces. .Therefore, it is not necessary to pro#ide
large clearances between the secqnd inner peripheral
surfaces of the aligning portions and the outer

15 surfaces of the components. 'Thus, the aligned
components can be accurately centred in the aligning

' portions.

It is not neéessary to prdvide two types of inverse-
' conical and sectionally rectangular innér peripheral
20 surfaces, dissimilarly'to the prior art shown in Figs.
12 to 14. Orienting passages may.be easily formed by
a single working step such as diilling, to cause no

problem of burring.

’ - 10 -



probl em of burring. -10- These and other objects, features, aspects and
advant ages of the present invention will becone nore apparent. fromthe
foll owi ng detail ed description of the present.invention when taken in: '
conjunction with the 5 acconpanying drawi ngs. BRI EF DESCRI PTI ON OF T}ﬁE
DRAWNGS Fig. 1 is a fragnentary enlarged plan view showi ng a conponent
orienting apparatus 30 according to an enbodi ment of the present invention;
10 Fig. 2 is a sectional view taken along the line Il - Il in Fig.

1, Fig. 3 is a sectionzhesecand dthenlajects; ifeacutés, -adpdets dndy. 1;
F|g 4 is a front elevational view showing a drill 39 15 enpl oyed for
formi ng an orient adgapa%gc@eoﬂalt@maemﬂ:u.gyentmn @&.1Fipcdne suore

fragmentary enlarged plan view corresponding to Fig. 1, for illustrating
anot her orientati éﬁPﬁEﬁ%’ég‘é‘f@(ﬂhe followigg detsiled desqmiptianewf the

~corresponding to F or illustrating.still another embodjment of the
present inventionP t tW%I‘g#MhSWW N5 de -

5 accompanying drawings. '
BRIEF DESCRI"TION OoF THE DRAWINGS-

E‘ig. 1 is a fragnentary enlarged plan view showing a
component orienting apparatus 30 acoording to an _
embodment of the present invention, o o

10 Fig. 2 is a sectional view taken along the line II -
II in Pig. 1; |
| Fig. 3 is. a sect iona.l view taken along the line III -
III in Fig. 1; | _
fig_. 4 is a front elen'ation__al view showing 2 drill 39{
]._.5 employedh' for foming an orienting passage 31 shown in
Figs. 1 to 3;

Fig. 5 is a fragmentary enlarged. plan view
corr_esponding to Fig. 1, for illustrating another
orientation passage. -/

20 ' Fig. 6 is a eection_al view _oorres_ponding to Fig. 3,
for illustra._ting still a.nother embodiment l_ of the preeent
invention,

_ Fig. 7 is a sectional view showing a receiving-side
member 40 and an aligning-side :_nember_ 41, forming a

-1l -



[ : .
menber 40 and an aligni ng-side nmenber 41, formng a conmponent orienting
apparatus 30b shown in Fig. 6, which are separated fromeach other; Fig. 8
s a egrspeqtive vi ew showi ng exenpl ary condition. of el ectroni c conponent
chi ps™, which arein an 5 aligned state to be attained by the present
I nvention; Figs. 9 to 11 are sectional views show ng exenplary application
of a conponent orienting apparatus 4, for illustrating the background of

the present invenidepbonen® okddnt i ng hals) 30Y 3hden AhdRiy .0 S%\wg

a 10 - conponent oriénting apparatu forns the prior art i'nter

to the present inga igeipardted ¥ons e&&ﬁ@ﬁ}@}_ﬂ vi ew t aken al ong the line
Xl - XIll in RFig. 12; and Fig. 14 is a sectional view taken al ong the

line XIV 15 - XIV inFiigy. 8lis BEPeRsPEcive- vildw BhowingERxeMpRRINENTS
Figs. 1 to 3 show a principal part of a conponent orienting apparatus 30

according to an ewconditdon of Elequrerdc dompeneninchipsi 4 ,cwljicke@re in an
orlentlng'apparatus 30 20 isinthe formof a plate as a whole, -

subst anti al | y3si maldgned statst tohden attaingd Ly tthel preSegs. invmtimhow a
single orienting passa%g 31, mhlch is one of a plurality of those

paral lelly provided in & donddnare @ectionad yiswsashowimg exemplary

application of a component orienting apparatus 4, for
illustrating the background of the present invention;

Fig. 12 is a-fragmentary enlarged plan view showing a
component,oriegting apparatus which forms the prior art of
interest to the present invention;

Fig. 13 is a sectional view taken along the line XIII
- XIII in fig. 12; and

Fig. 14 is a sectional view taken along the line XIV

15 - XIV in Fig. 12.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figs. 1 to 3 show a principal part of a compoﬁeﬁt

orienting apparatus 30 according to an embodiment of the

L . present invention. This'component orienting apparatus 30
| 20 is in the form of.a_plate as a whole, substantially

similarly to that shown in Figs. 9 to 1l. Fig#. 1to3

show a single orienting passage 31, which is one of a

plurality of those paralielly provided in such a component

orienting apparatus 30.
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- 12 - -The orienting passage 31 basically conprises a receiving portion
32 and an aligning portion 33, simlarly to the orienting passage 5a shown
~in Figs. 12 to 14. Thus, the-receiving portion 32 receives a conponent: (not.,
5 shown) such as an electronlc conponent chip, for exanple, which is*to
be aligned in the aligning portion 33 with those adjacent thereto along a
prescribed direction. The rece|V|ng portion 32 is provided with a first

?ﬁﬁélﬁ §§r;“‘;LléPaisﬁrf'“e" optif bheege 1 Rt ERhy LompifERa cf i on 33 nas |
Dol SR IBEELPEH SIAR B4 +FE0n e Beptid? B s rERREET" e
recei ving por,E‘JJ WhéZor ry%eg?%g pl pedﬁ?&hﬁ efl_.f_#é'lg f\fp@éai s 30 is

applied to the rectangu rontc conponeni chip 1

shown in Fig. T&sf%é%ﬁlﬁé‘?éﬁibﬂ“ﬁ £800RVEY 8 clifonghenfnbener

peri pher al surface 37 i's so selected as to reject t

di nensi 08. L odhdwi) Céidh ladUdn 261 ecEFOREY é&h? ﬁéﬂtpﬁﬁ Pdféb"é‘iéﬂ pej ent

the same along constant directions respective As clearly shown |n ﬁlgs
2 and 3, the dhich isnes perapigried MrineeaBﬂgnimgq%rﬂimuswwﬁtnhe

second i nner peripheral surface 37 through a rounded face 38.
those adjacent thereto along a prescribed direction.

The receiving portion 32 is provided with a first
space 35 which is defined by an upwardly taperlngly

10 opening fxrst inner peripheral surface 34.

On the other hand, the alxgnlng portlon 33 has a
cylindrical second inner'peripheral-su:face 37 defining a
second space 36 which commpnicates with the lower end of
the first spece 35 provided in the receiving portion 32.

15 When the component_orienting apparatus 30.ié applied to
the rectangular;parallelopipedic electronic component chip
1 shown in Fig. 8, for example, the ‘sectional geometry of |
the second inner perlpheral surface- 37 is so selected as
to reject the longitudinal dimension L of the chip 1 but )
20 crosswisely and perpendicularly orient the same along
constant directions respectively. |
| As clearlYIShown in Figs. 2 and 3, the first inner
pefipheral surface 34 is continuous with the second inner
peiipheral surface 37 through a rounded face 38.

25 - According to this embodiment, the first inner peripherai
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25 According:to this enbodiment, the first inner peripheral - 13 -
surface 34‘is also rounded with curvature which is substantially S|n1Iar to
that of the rounded face 38. However, this is not- an essenti al

char ab¥eristic of the pr esent i nvention. 5 The conponent orienting
apparatus 30 is used in the node shown in Figs. 9 to 11, for exanple.
According to the conponent. orienting apparatus 30, the opening of the first
space 35 is defined by an el ongated hole as shown in Fig. 1, whereby the
chip 1 is receivesunfade ¥4 ris adeceocifded3rith ruzwaburat whiohtied state
in a stage corresponding to that showm in Fig. 9. The chip 1 once received
in the first spacswstantimidy sisiyamhoodbedd afhtthe noundeshdanead8 .36
through the rounded face 38. According to this enbodinent, the chip 1 can
be thus smoothly HeweyeRedhis is mot @me essentdalysharasteristd calofyvhey
portion 33, whereby a clearance to be defined between the chip 1 and the
second space 36 CQFQ§?ﬂﬁlﬁﬂﬁ%ﬂ§i°nFor exanpl e, a clearance of not nore than

0.05 mMmmis sufficient f a chi 1 havi,ng .a perpend| ul ar_ di.nensi on ., T Q
0.55 nm 20 SThus, ac %%‘d‘ a%. S"iot |it§né’t§qdn’t“hé: e

ol anio, port o gy %ﬁ%é‘&%@ F&."{#ler23°§%§3'%%i°§%‘éi G A v
exanpl e. the component orienting apparatus 30, the opening of the
first space 35 is defiued by an elongated hole as shown in
.Fig. 1, whereby the chip 1 is received in the firxst space
10 35 in a somewhat oriented-state in a stage corresponding
to that shown in Fig. 9. The chip 1 once received in the
first space'35 is immediately introduced into the second
space 36 through the rounded face 38. According to this
embodiment, the chip 1 can'be thus smoothly introduced
15 'into the second space 36 of the ‘aligning portion 33,
whereby a clearance to be deflned between the chip 1 and
the second space 36 can be minimized._ For example, a
clearance of not more than 0.05 mm is sufficient for a
— ~ chip 1 having a perpendicular dimension T of 0.55 mm.
20 Thus, accuracy for centering'the chip 1 positioned in the
aligning portlon 33 can be improved.
The orienting passage 31 shown in Figs. 1l to 3 can be
easily worked by a drill 39 shown in Fig. 4, for example.
Namely, the drill 39 is adapted to form a hole in a

25 prescribed position of a metal plate of stainless steel,
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Nanely, the drill 39 is adapted to forma hole in a 25 prescri bed
position of a netal plate of stainless steel, - 14 - = for exanple, for
providing the conponent orienting apparatus 30. Thereafter ei t her, the'ggllk
39 or the netal plate is transversely noved, thereby to fihish the fir
and second inner peripheral surface 34 and 5 37 as well as the rounded
face 38. The first and, secaond i nner, peri pheral surface 34 and 37 and the
rounded face $8%cHX3PIeni £LEJ PFP gt Hhes ¢oRReRANt yOF 1en&ind o
gri I1ing stepa Fbaradmsel 3m prmtéﬁaﬁeflasﬂeer ﬂﬁe drlll 39 brgthe is a

ragmentary en ed plan i il lustr anqt [ ssage.
In the orient P 3%&’3&1‘&; 'ﬁveﬁseai%rﬁgﬂﬁﬁt %F 53‘5&15 us 30a
shown in Fig. the Eﬁmhtﬁandfseenndnnnnepepephpharaiusbafaca4a4ohnn
recei ving o0k 2geRi0 ald the rBupdEANtddl5sber IBIE BLBY! ke ST Of

an al i gning portlon a are rectangul ar in _section ence rounded -

faces 38a areSecomdd tnoey Peripherad ssucface Sdchande d7angn@s the Thys,

this passagerouadeaelfab)é disf E&hepé FinDREE D9 Ydall! lgtdtds thaBugmt shown

in 20 : % ut thi sectignal confi uratlon of he | enti ng

passage 3la s Hﬁ#.ﬁ1?&$? &5 2Fa AR %9 %ﬁ P8 PERP in Flgs

2 and 3. flashes.

10 . Fig., 5 is a fragmentary enlarged plan view

111ustrat1ng another orlentatlon. passage. In the.
orienting passage 31a of a component or:.ent:.ng \j

apparatus. 30a shown in Fig. 5, ‘both of a fJ.rst inner
peripheral surface 34a of a receiving portion 32a and

15 a second inner per1phera1 surface 37a of an allgn:mg
portion 33a are rectangular in section, and hence
_rounded faces 38a 'are-_f_or_med-a]_._o'ng- respective sides of
such rectangies. Thus, this passage is merely
different in plane configurat:.on from that shown in

20 Figs. 1 to 3, but the sectional conflguratlon of the
orienting passage 31a shown in Fig. 5 is substantially |
similar to that shown in Figs. 2 and 3.

Figs. 6 and 7 illustrate still another embodiment

of the present invention. Fig. 6 corresponds to Fig.

25 3. It may be necessary to. in'crease the vertical

dimension of each orlenting passage, depending on the
conf:.gurat:.on ‘and
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ngs. 6 and 7 ifllustrate still another enbodi nent of the present invention.

Fig. 6 corresponds to Fig. 25 3. It may be necessary to increase the
vertical dinension of each orienting passage, depending on the
confiQudration and = 15 - di rensi ons of conponents such as electronic

conmponent chips to which the inventive conponent orienting apparatus is
appl i ed. The enbodi nrent shown in Figs. 6 and 7 is particularly advantageous
in such case. 5 dimensRohsrofngompoheftsbsushcaspelestroni€nébRpoasRer at us
30b has orienting passages 31b, each of which has a relatively |ong
vertical di nensi oghipai tocwhjpchetheoinventiyeappmpanent 36bientingmappayatus
recei vi ng-si de nenber 40 and an al i gni ng-side nmenber 41, which are 10
vertically stackedistappihed. The ewbedimentsshewneibeFigg.cGnabd Zepar at ed
from the ‘aligning-side menber 41. A receiving portion 32b and an aligning
portion 33b form RBTEAER1IBrLENRANgNEAgEAYE I0pSBER GR8Q+ ded in the
recei vi ng-si de menber 40_and.the aligning-side nenber 41 15 respectively.

Al'so in thisﬁ%nbpdinenF?fFFElPQCEPVFgS'p rt?oﬁoﬁﬁﬁn?ﬁtp?ﬁ&?ﬂﬁﬁ?QA?HPﬁrFFP§t
space S50 Wil | Sofohhbog: enB0niPAR08htob 205F "kt BELRRCA AL 10T
second i nner periBgf£€£v§f§fi8§g3zgrtical dimension. This component
- orienting apparatus 30b is formed by a receiving-side
member 40 and an aligning-side member 41, which are
\-; 10 -vertically stacked together. The réceiving-side member.40
can be separated from the aligning-side member 41. A |
recéiving portion 32b and an aligning portion 33b forming
each .orienting passage 3lb are provided in the
receiving-side member 40 and the aligning-side member 41
15 respectively. Also in this embodiment, the receiving
~portion 32b is provided with a first space 35b which is
defined by an upwardly taperingly opening first inner
peripheral surface 34b. Furthef, the aligning portion.33b
has a cylindrical second inner peripheral surface 37b
20 defining a second space 36b, which communicates with the
iower end of the first space 35b. The séctional geometry
of the second inner peripheral surface 37b is selected in
relation to the dimensions of an electronic component chip
1 to which the component orienting apparatus 30b is

25 applied, similarly to the second inner peripheral surface
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. ’ o i
20 defining a second space 36b, which communicates with the |l ower end of
the first space 35b. The sectional geonetry of the second inner peripheral °

surface 37b is selected in relation to the di nensions eof an electronicli ’
conponent chip 1 to which the conponent orienting apparatus 30b is 25 =7
applied, simlarly to the second i nner peripheral surface - 16 - 37

shown in Figs. 1 to 3. The first inner peripheral surface 34b is continuous

with the secondghvngrimerigher al t6Usf aoPne 7hi £6¢ ottled pOHIERErARCE 38b. In
the state shown in Fig. 6, an el ectronic conponent 5 chip'la is already
recei ved i n &ief&6¢ 034b S ceobinebus hei th i ghe ngedond i DingBbpelDpRELAL

anot her el ectronic conponent chip Ib is also received in the first space
35b of the renefaceg3orthrougi?ba sroundedeface eB8bng passage 31b i s deeper
than those of the aforenmentioned 10 enbodi nents:. Although such an

upwar dly positiontal tihe pstatenshowe imnBbigd 6 pragaelgchgonic compeneptshown
in Fig. 11, for exanple, it is rather difficult to discharge the chip Ib
once debply ¢hip obRucts alxepdyicreeeived nifi pohei second. spageodebngtt thehi s
enbodi ment, however, the 15 _receiyving-side nenber 40 can be separated
fromthe al idhtIRARY JROFEHPR33R - o HAWRYRX ; aRoEher elegkrenieo efficiently

remve unvant b ShuRe SKED 75 £0% F0b PebBeEDSN 1k "ehb 1B dDSCS! §BnS"OM
of the receiving portion 32b sincé=therorienting passage
31b is deeper than those of the aforementioned

10 embodiments. Although such an upwardly positioned chip 1b \“4

-must be removed for carrying out the step shown in Fig.
11, for example, it is rather difficult to'disdharge the
chip 1b once deeply introduced”into~the receiving portion
32b. According to this embodiment, however, the.

15 receiving-side member 40 can be separated from the
aligning-side mémbe# 41 as shown in Fig. 7, thereby to
efficiently'reﬁove'unwanted chips such as the chip 1b
shoﬁn in Fig. 6. The step shown in Fig. 11, for example,
may be carried out only through the aligning-side mehber U

20 41 after the same is separated irom_the':eceiving-side
member'40.. | |

While.the'piesent invention has been described with
refexrence to the embodiments shown in the drawings, '
various modifications'are also possible within the scope

25 of the present invention.
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may be carried out only through the aligning-side member 20 41 after the
same is separated fromthe receiving-side menber 40. Wile the present '

i aventi on has been described with reference to the enbodi nents shown in the
dr awiags, various modifications are also possible within the scope 25 of
the present invention. - 17 - In the enbodi ment shown in Fig. 1, for
exanple, the first inner peripheral surface 34 provided in the receiving

portion 32 is 5'”‘|athntﬁﬁcbhﬁaahméﬁﬁfhﬁéﬁﬁt&ﬁang the $8¢0BGalp®l, the
peri pheral surface 37 provided in the 5 al i gni ng portlon 33. wever

this is not an eEiQBtlihné&a?éﬁiphe&hicsﬁifhhé Baepeovidedein ehe but
sectional configurations of tirst and second inner peripheral surfaces can

be separately sekecedtting partient B2 dbj sémidbrt e peetdohalncenfiguration
attained. 10 Orienting passages of the inventive conponent orienting
appar at us may betal theedecondaiahkbrl periphexal sukxéaceod7npyoivddedodinddédet o -
formparallel rows and colums. The present invention can be w dely applied
to 15  ori eht at addgofingapoztionypds oHoweveangkhds- j&r nbtepopessential

conmponents, in addition to el ectronic .conmponent chips
characteristic of the present invention, but sectional

configurations of first and second inner peripheral
surfaces can be separately selected so far as the cbject
" of the present invention is attained. |
~— 10 : Orienting passages of the inventive component
orienting apparatus may be aligned in parallel with each
other, or may be provided to form parallel rows and
columns. ' |
The presen£ invention can be ﬁidely applied to
15 orientation of various types of
reCtangular-paréllelopipedic components, in addition to
electronic cdmpbnent chips.
Although the present invention has been described and
U illustrated in detail, it is clearly understbod that the
20 same is by way of illustration and example only and is not
to be taken by way of limitation, the scope of the present
inventionlbeing limited only by the terms of the appended

" eclaims.
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Al t hough the present invention has been described and illustrated in
-detail, it is clearly understood that the 200 same is by way. of :
illustration and exanple only and is not to-be taken by way of linmitation, *
t he scope of the present invention being limted only by the terns of *he
appended cl ains. -18- CLAIMS: 1. An apparatus for wuse in orienting
el ongat e conponents of known | ength, wi dth and thickness, the |length of the
conponent being greater than the width 5 . and greater. than the thickness

t hereof, the apparatus conprising a plurality of orienting passages,

wherein each passage is fornmed by a receiving portion defined by an

upwardly tapering first inner surface portion and an aligning portion
defined by a Qiﬂﬂﬁﬂﬁibal 10 - second inner surface porti-on, the first and

second i nner surface portions together defining a continuous profiled
contour for guiding a conponent in said passage; and wherein the
sectional geongtry

oS TRk AR TR 0, PO g o

T e enn B SE b0 el AR Mot Ot
length of the component being greater than the width
5 and greater:than the thickness_thereof,'the.apparatus
comprising a plurality of orienting passages, wherein
each passage is-formed-by a receiving portion defined '\)
by an upwardly tapering first .inner surface portion
and an aligning porticn .defined by _a.fcylindricel
10 second inner surface .p'ortion ; the firs_t and second
inner snrface_portions together defining.a continuous
profiled contour for guiding a component in said
passage, and.wherein the sectional geometrj of each
orienting passage is subStentially"ellipﬁical along
15 the length of the _pessage;'-the elliptical section
.having a major axis and a minor axis of lengths
related resnectively to the width and thickness of the
component to be oriented thereby, each passage thus
being formed so thet a component maj only pass
20 therethrough in'one given orientation with respect to
the length; width and thickness of the component as

dictated by the elliptical section and continuous

"profiled contour of the passage.

19
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being formed :so that a conponent may only pass 20 therethrough in
one given orientation with respect to the length, width and thickness of

t ke conmponent as dictated by the elliptical section and continuous profiled
contew of the passage. 19 2. An apparatus as clained in claim1,
wherein the aligning portion and the_receiving portion are axially aligned
in their longitudinal directions. 3. An apparatus as clained in with claim
1 or 2, 5 wherein said plural orienting passages are defined in a '
substantially planar menber conprising a first plate nenber in which said
receiving portion of 2eachAPafRRACFWIE AFealaimed iacSdaip e WROFRIN| Rhe
whi ch said aligning portign of eagh passa is forned, the plate 10
menbers being separ aBltdgningaRortion, and giecFﬁFﬁéHlpﬁ HﬂﬁtgPﬁcEHFnﬁx&Péﬂﬁ1

25 herei n'descri bed AAMAAPET aPchE8 Bo LBy sHaRRat, 8a~88TEoRET "0 7o %o ¥
to 11 15 of the acconpanying draw ngs. 20
3. An apparatus as claimed in with _claim 1l or 2,
5 wherein said plural orienting passages are defined in
a substantially planar member comprising a first plate
member in which said receiving portion of each péssage
" is formed and a second plate member in which said
aligning portion of each passage is formed, the plate

10 members being separable.

4. An apparatus as claimed in any preceding claim

adapted for use with electronic component chips.

5.  Apparatus substantially as herein described with
reference to any of Figures 1 to'3, 6 and 7 or 9 to 11

15 of the accompanying drawings.
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