2239010 TITLE OF THE | NVENTI ON A METHOD CF AND APPARATUS FOR ALI GNI NG oo
ELECTRONI C COMPONENTS BACKGROUND OF THE | NVENTION Field of the Invention 5
The present invention relates to an apparatus for allgnlng%g%gﬁé$onlc
conponent chips, which is adapted to align along a:-.prescr S & a
pl.urality of electronic conponent chips (including electrical parts such as
passi ve and active parts, finished chip conmponents 10 and partially °
fabricated conponents). "~ More particularly, it relates to an inprovenent,.
fer snmoothing novenent of a plurality of electronic conponent chips wthkn
such an apparatus for aligning el ectronic conponent chi ps: Description of

t he Background Art 15 A techni que for snoothing novenent of a
plurality of electronic conmponent chips in such an apparatus for aligning
el ectroni c GIHIEOR THE pENEENTEGRri bed above has been described .in
Japanese Patent Application No. 63- 335107 and Japanese Patent Application

No. 63-335108 dD 26F mnmmm NEOR OALIEEMI NG BBRECTREN 28 265MB4NERYS DE
3942996Al ) r#r“ e%élp —@mm
The applica ¥n has proposed a cassette storing
el ectroni c G (H“ﬂgsihéwﬁﬁ¢éﬂ§13§ advant ageously enpl oyed for supplying

electronlc conpone
5 The present invention relates to an apparatus for

aligning electronic component chips, which is adapted to
align along a prescribed direction a plurality of
electronic component chips (including electrical parts é%.
such as passive and active parts, fihished chip components

10 and partially fabricated coméonents). More particularly,
it.relatés to an improvement for smoothing moveﬁent of a
plurality of electronic component chips within such an
apparatus for aligning electronic component chips.
Description of the Background Art

15 ) A technique for smoothing movement of a plurality of
electronic component chips in such an-appératus for

aligning electronic component chips as described above has

been described in Japanese Patent Application No. 63-
335107 and Japanese Patent Application No:. 63-335108 (both
20. corresponding to USSN 458897, GB 2226547A and DE
3942996A1) filed by the applicant (assignee) of the
present application.
The applicant of the present application has proposed
a cassette storing electronic components, which is

25 advantageously employed for supplying electronic component



chips to a chip supplying apparatus in Japanese Patent Application No. -
62- 96925 (corresponding to EP 0288277A2 and USSN 184112). The

af orenenti oned'cassette storing electronic 5 conponent chips basically
conprises a plurality of electronic conponent chips, a case having an

i nternal storage space for storing the electronic conponent chips and an
outl & communicating with the internal storage space for discharging the
el ectroni c conponent chips, and 10 an openabl e closure .for closing the
outlet.” An electronic conponent chip manufacturer can directly use such a
cassette storing electronic conponent chips as a packagi ng node which is

appl i cabl e t ehiipantRo&t ehiph stppliyinl apparatieoianyapinese PRickata user of
el ectroni c conponent 15 chips can directly nount the cassette on a chip
mount i ng appapplucaftdonstippl Bi2r96825 YeakregpohdéhgctboBPC 0288RITARt chi ps
one by one to a chip nounting station. Fig. 8 is a sectional view

i | l'ustrati ngaadc BSpNNIBALLAJ .step carried out through such a cassette 1 20

storing el ectronic conponent chips (which is shown in Rhantontlines). The
cassette 1 is dir&8el pipsemenyioned Kasgerte stoxingi plestmonig appar at us.

ificall h 1is fi he h 2 h [
More speci fically, the casseite 1 g fixed to the hopper 2 so that its

) 'eléctronic component chips, a case having an internal
. storage space for storing'the electronic component chips
i and an outlet communicating with the inﬁernal storage
space fo; discharging the electronic component chips, and
10 an openable closure for closing the outlet. An electronic
component chip manufacturer can directly use such a
cassette storing eleétronic component chips as a packaging
mode which is applicable to transportation of electronic
component chips, while a user of electronic component
15 . chips can directly mount the cassette on a chip mounting
apparatus for supplying a plurality of electronid '
component chips one by one to a chip mounting station.
~ Fig. 8 is a sectional view illustrating a chip
‘mounting step carried out through such a cassette 1
20 i ‘storing electronic_compbnent éhips (which is shown in
phantom lines). The cassette 1 is directly mounted on a
- - '=hopper.2 of a chip mbunting apparatus. Moie specifically,
- the cassette 1 is fixed to_the hbpper 2 so that its outlet
faces'an~opening'3 of the hbppe:'z, and a closure of the

25 ‘cassette 1°'is opened t0'supply'a'plurality of .electronic



faces an opening 3 of the hopper 2, and a closure of the 25 cassette 1
I's opened to supply a plurality of electronic -2- ~ conponent chips 4,
whi ch have been stored in an internal storage space of the cassette I, into
t e hopper 2 fromthe outlet. The hopper 2 is generally inclined at- an ’
angle 5 of 5 inclination of about [err], for exanple. The electronic.. -
conponent chips 4 supplied into the hopper 2 first flowinto a | arge '&5
chanber 6 and then enter a small chanber "7, to finally reach an aligning ™
passage 8. This aligning passage 8 is adapted to guide and nove the .
plurality of 10  electronic conponent chips. 4 in a state aligned with

e o oSEAPSREPESILES, LiCicachans bouh ondtd drtal S |,
relation tostbgagecspacel odi thesicassettecach imtectthenhoppeyp@ndyonchi p 4. .
15 The smal| chanber. 7 is communicated with the aligning passage 8.
and is forntbei puthetvicinity of an inlet 9 of the aligning passage 8, .
defining a space having | arger sectional area than that of the aljgping
passage 8. Fig. TheshaRPer| ar é8d988LTAdLY JRcliidRds REWARg aNGde$ O
_structgre pgggigggtgggwgﬁnabggtsqgkk.%g%ngggm;l%nd %he-eledtrOnic '

cdmponent'chips 4 supplied into tHé;hbpﬁe: 2 first ilow

into a'large:chamber_s andlthen.entér_a.Small_ch&mbéf 7,

“to finally reach an aligning péssage.a; This:aligning ' - ;}

passage 8 ié-adapted fo_guide and.mofe'the plurality.of' i

10  electronic component chips 4_in-a'étaté aligned-with each }:L'
other along a_pféscribed.directiont' In order to.achieve
this functibn, sectioﬁal'dimensions of'the'aligning |
.passage 8 are selected in relation to the sectional -

- dimensions of eadh electronic component chip 4. .

15 . The small chamber 7 is communicated with'the'aiigning._”““
passagé.a and iS;fdrmed in the viéinity of an inlet 9 of
the aligning:paésage.s, deiining-a.space having 1arger,u
sectional area than:that of'the-aligning passage 8.

Fig. 9 is an enlarged_perspeCtive view.shgwing the. 

20 structure provided_betweeh the small Chémﬁgrc7 and a
'Portion'ciose to:fh;'inlet 9 of the aligning passage 8.
As understood from Figs. 9 and 8, the:sﬁali chamber 7. has
one wall surface 11 which is flush with a wéll;éurface-loz.

defining the inlet 9 of the aligning passage 8. . The wall -

25 - surface 11 extends té the larger chamber 6_providing a:
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portion close to the inlet 9 of the aligning passage 8. As understood from
Figs. 9 and 8, the small chanber 7 has oné wall surface 11 which is flush
with a wall surface 10 defining the inlet 9 of the aligning passage 8. The
wal I 25 ssurface 11 extends to the |arger chambef:6 providing a -3-
bottem surface of a groove. A blowi ng passage 12 is provided in a portlon
nearkLhe inlet 9 of the aligning passage 8, .in order to introduce
conpressed air fromthe exterior in an 5 °~ “intefn¥ttent nmanner, for
exanpl e. The conpressed air introduced through the bl ow ng passage 12 -

bl ows of f and stirs the el ectronic conponent chips 4 approaching the inlet

9 of the aligbotgopasarfecd. of hasgrbbeepl urality of el ectronic conponent
chips 4 10 “supplied fromthe cassette 1 pass through the |arge chanber 6

and the small chanbeblowing appssagé 1Reisl providedaisagepdrtbonl Resral i gned
along a prescribed direction to enter the inlet 9. Then the electronic

conponent chipesintet g9 @fdthe ahigningrpassage sByels ewdexditeharged from
15 the outlet 1 The el ectroni ¢ conponent chips 4 discharged fromthe
outlet 13 ar e'BFF %EFl?P?Hﬁe%§%§c§+ﬁe€FQWr¥kﬁ|QﬁFeq%RE inm@nchip nounting

Ng
step cangbe intermittent manner, for example. The compressed air

introduced through the blowing passage 12 blows off and
stirs the electronic component.chips 4 approaching the
inlet 9 of the aligning passage 8.
Thus, the plurality-of electronic component chips 4
10 supplied from the cassette 1 pass through the large
chamber 6 and_the small chamber_?Ito-approach the aligning
passage 8, and are aligned along a prescribed direction to
. enter the inlet 9. Then the'electronic component chips 4
are guided by the aligning passage 8 and discharged from
15 the outlet 13. The electronic component chips 4.
discharged from the outlet 13 are aligned in the
prescribed direction. Thus, the chip mounting step can be
e efficiently carried-out by retaining the electronic
component chips in the aligned state. |
20 'Fig; 9 shows the hopper 2 with a side-plate'forming a
front'side wail surface remeved | Namely, referring to
Fig. 9, actually a side plate, not shown, is pos;tloned
along the wall surface denoted by the reference numeral
14, and by this s;de plate, the small chamber 7, the-

25 aligning passage 8 and the large chamber. 6 are closed..



efficiently carried out by retaining the el ectronic conponent chips in the
aligned state. 20 Fig. 9 shows the hopper 2 with a side plate
formng a front side wall surface renoved. Nanely, referring to:Fig. 9,
actually a side plate, not shown, is positioned along the wall surface
denoted by the reference nuneral 14, and by this side plate, the snall

~ chanber 7, the 25 al i gni ng passage 8 and the | arge chanber 6 are cIos%?;
-4- Therefore, the space in the small chanber 7 has a cross-. .
directional dinension denoted by the reference nuneral 15. Fig. 9 shows
three el ectroni c conponents 4 which are 5 horlzontally al igned with each

th Th f | ect : :
gongtr)nent ? %ggfgrgccr:?ent g'é{ﬁé(?%dcegs)ﬂl'?lé%iﬂmg Z gF?@i%FrB%Q:'Cm ze . 15
of the spagerdetisndl ndman%wnl g,{ Sre {Eﬁf Sfice! g,g,t,,ggg%

ns each 0 e wal |

conponent chi ps 4 unnovably butt- 10 " agai Bet wean
surfaces dgbining the cross- directional size 15. -Once such a phenomenon,
that is, the so-called "bridge phenomenon”. t akes . place, it is difficult to.

separate the elergroﬂlshowspthree<§ldttrbni&(&bﬁgéhéﬁtguqhwﬁféheargrom
each other, even if _
5 hor;zontally allgned with each other.' The total of the.
cross-dlrectlonal s;zes of these electronlc component |
CthS 4 accadentally coinczdes wzth the cross-dlrectlonal.
size 15 of the space defined in. the ‘small chamber 7. f g)
Thus, these electronlc component chlps 4 unmovably butt | o
10 against each other: between ‘the wall surfaces deflnlng the'
' cross-directlonal srze 1s. Once such a phenomenon, that
'_rs, the so-called "brldge phenomenon" takes place, it is -
dl ficult to separate the electronrc component ch;ps 4
which are rn such serles from each other, even if |
15 compressed air is introduced through the blowing passage
12.

The aForementicned'"brldge phenomenon“lls not o pV Q;
restricted to the modes ~shown in Frg 9, but may ‘occur in
various modes in response to relatlon between the cross-
20 directional srze 15 and. ‘the sizes of the electronlc
component chlps 4 o In other words,nthrs phenomenon easrly'
takes place when the comblnatlon of . the longltudlnal, |

| cross-dlrectlonal and perpendlcular srzes of the plurallty

of electronlc component chlps 4 accldentally corresponds



15 conpressed air I's introduced through t he bl owm ng passage 12. The

af orenmentioned "bridge phenomenon” is not restricted to the nodes shown in
Fi g. 9, but may occur in various nodes in response to relation between the
cross: 20 directional S|ze 15 and the sizes of the“électronic conponent
chips 4. In othére R/iLE m%dﬂﬁm°€aﬁﬁysﬂaiéscbﬂﬁbérmﬁen Thiks
conbiation of th I on tudl nal oss-directional .and perpendi cul ar. si zes
of the plurality ‘E:ﬁb%ﬁﬁ%rﬂ% % onl c*'&ie'?ﬁ%ﬂ? PNS] %@ dMRnds

- 5- to one of Thi s enonenol may

h
t ake pl ace ‘not orﬁt%}‘ﬁ‘ﬂ{c?nrggélﬁ tﬁ’é"?ﬁ'l'gi‘?"ﬁﬁgﬁﬂ‘ﬁlt fdzs o%g @Lr 1€ onal

size 15 of thes 7 Jut I el _at Wt h,
per pendi cul ar si zes ]fG % Th;e) ur‘?d}ceisp enﬂfref?#a%%mhotw%?f%tﬁjent
but ner el y5 0CCUT pdrpdrtfi AULEE Hzdk PréNadd general. Once the "bridge

phenonenon" ‘'t akes place, however, It Is Inpossible or difficult to supply
the electronic 10 - Tr@nmf\fﬂéecbhﬁﬁoﬂlehgnf"hqsa'1‘1:9@' B8 BReRentS pdt)

order to inprove workability and reliability of a chip nounti'ng apparatus

or the like, themsr&ky ddcurs in the order of p.p.m. in general. Once
the "bridge phenomenon" takes place, however, it is
impossible or difficult to supply the electronic

10 - component chips 4 to the aligning passage 8. In order

. to improve workability and reliability of a chip
mounting apparatus or the 1like, therefore, it is
- desirable to substantially reduce the probability for

thé "bridge phenomenon".

15 SUMMAR& OF THE INVENTION

The present invention aims to provide an improved
apparatus for aligning electronic component chips, for
absolutely or substantially preventing occurrence of
a "bridge phenomenon".

20 According to the . present invention, there is
provided an apparatus 'for, aligning electronic
component chips, cdmprising an aligning passage for
guiding a plurality of electronic. component chips to

- move the chips aligned in a preécribed direction; a

25 chamber communicated with said aligning passage and

defining a space having a larger cross sectional area

==



desirable to substantially reduce the probability for the "bridge S
phenonmenon”. 15 SUMVARY OF THE | NVENTI ON The present invention ains to
provide an inproved apparatus for aligning electronic conponent’chips, for
~absolutely or substantially preventing occurrence of a "bridge phenonenon".
20 - - - Actbadi hgatoofhsapdeebnqmnqemssnge ohar inlet midedf an .
apparatus for aligning, electronic-conponent chips, conprising an -'u
al i gni ng passagtheoraywwmg eP?ﬁfé#%t t yEaox stexingni 8 ‘@hwonbity clobs to
nove the chips aligned in a prescribed djrection; .a 25 chanmber
comuni cated wi ehesErends gﬁ9ﬁ§°ﬁﬁ§§ag‘§"aﬁ’ﬁll deé¥ i hﬂ-ﬁylﬁgs pRRESAge fiPT
Iarger Cross sectlonal area: - 6- t of said._alignhin assage on an

inlet side of t#A® HPF’&H’H@ E&??ﬁ&ése 5?‘1'5 PR RPts e g ingy °‘@ld&5’t ranic
e oo BT a‘%ﬂlﬁeal%gr&%“r’%% FYE S v
ST ST R gty o e S ke s
movabl e bl ock sBaEer@lhﬁcmlded by a dlsplaceable movable block,
dlsplacement of ‘said movable block in one dJ.rectJ.on _ |
" being dr:l.ven by the compressed a:l.r - introduced from
| 10 -saJ.d blow:Lng passage, d:.splacement ‘in" the -other' )
dlrectlon belng driven by natural grav:Lty. o ' U
In. the  following detailed descriptlori ~several |
embodiments of ‘the -pre'sent ih\fention - -are' ‘described
whlch relate to an apparatus for allgnlng electronic
15 component chlps 1nclud1ng an allgnlng passage for
.guldlng a plurallty of electron;c component chips in
a state alJ.gned in ‘a preSCribed direction‘, and a
chamber "comunicated with - the aligning- passage
defining a space having larger cross sectional area '_
20 - than that -of. :tr;e alignil:xg_'-pa_ssage- at-an' inlet side_of"'
the aligni’nc'ﬁ passage for storing the plurality of
electronic .compon'ent chips, having a structure
"described below. ' | | |
In the’ descrlbed embod:.ments, ‘a --blowi'n.g""-'pass_ageﬁ |
25 . for J.ntroduc:;-ng ‘compressed aJ.r from the exterior is=

provided at the inlet of the aligning passage, and at

-7 -



being driven by the conpressed-air introduced from 10 said blow ng
passage, displacement in the other direction being driven by natural
gravity. In theé follow ng detailed description several enbodinents of the
present invention are described which relate to ariapparatus for aligning

el ectronic 15 - leagdmemecof shppuraditydefigvall surfaces @efirgng the
gui dr‘«-p/g a plurality of electronic conponent chips iin a state aligned in a

prescribed di rectSP@ee i dbXovifeserby camfAisrkacafible tmovahde Xliogpk,ng
passage defining a spaée havi ng | arger cross_sectional area 20 t han

that of the alig¥it® pdisniacemenk |+ﬂe9“§| d%l%?"?mapifﬂn% peyaRie f or

h | it | ,
zt(r)lrjlc?grte gegclrjirg’é'{?%‘e G\k%el%ﬁgﬁ'hghﬁege?P %ggg 7 rod @#%ﬁ%%sage
25 f mtrgcitéw csgagégseasie Z%ﬁd 8%{:?3 xte Logpls F"ﬁ\rlléﬂ at t he

I nl et of t eallgnlng

i o Ot i oy R ) 8 oo € T
the C_OWPV essed air i nycdieBthd HYNtME described embodiments, when the
compressed air is introduced from the blowing passage,
the movable block‘ moves in one direction, and when
10 - - introduction of the compressed air is stopped, the
N movable block moves - in the other direction.
-Therefore, if the compressed air is introduced
intermittently, for example, from the bldwing passage,
.the_ movable block reciprocates, making wider or
15 ' narrowe—r the space between the wall surface of the

' movable block and opposing wall. surface.

Thus, when the "bridge phenomenon" of the
electronic component chips is about to occur in the
space between the wall surface of the movable block -

20 and the opposing wali surface of the described
embodiments, the "bridge phenomenon" itself is
restrained since the movable block is displaced, and
even if the "bridge phenomenon" happens to occur, such

" phenomenon can be' readily dissolved as the space
25 ' -betweeh the wall surfaces is changed. -

: .Therefore'," the movement of the plurality of

-8-



5 bl owi ng passage, and displacenent in the other direction
driven by natural gravity. According to the described enbodi nents, when the
- conpressed air is introduced fromthe bl owi ng passage, the novable bl'ock
- nmoves in one direction, and when 10 introduction of the conpressed air °
i s stopped, theeleectiroaichl compomends chips hdn otthe -appaxatus:. for
- Therefore, .if the conpressed air is introduced intermttently, forys
exanpl e, from tadigndngng thessajkectrenimygempenenk rebipsoc®fes thruki ng
wi der. or 15 narrower the space between the wall surface of the .
movabl e bl ock afi@sepibednenkedinentscds mheade wmoether, pepaBtipdernenon”
of the electronic conponent- chips is about_to _occur .in the space _between
the wall surfacSREPtheE nBYBBLE Rfockhey electpgpic, HEP‘“%‘@%&F nGhiRg |
surface _of. th described enbodi nents, the "bgidge. phenonenon” itself i's
restrai n@d si ncEPFREY é?'_QRﬁPqs??ﬁ%?ﬁﬁced?“ﬁggeEWQFQVf%ﬁﬁg'ﬁﬂ?dge
phenonenon" hap CQUL, | qﬁ?- RYZE 1Y égﬂ% I?ﬁ%ﬁ el lL.yved as
the space 25 QSB%E%%E%U t;_.__e_avva l@%ref aces%q--'l%s C _éﬁ%e . Agéé&o%glgg{he
moverment of thegpl ugad i B)és@frrb%a embodiments is -applied to a chip
| 3mounting’app§rétﬁs; the step“of:mounting%thé chips can
' be done _w.ith,hiigh efficiency and high reliability.
0. _ In the described embodiments, the compressed air = -
introduced from a blowing passage is used for o'
~displacing the ‘movable block. - The compressed air
- stirs the electronic component chips near the inlet of
the alignihg;passage to.enahle,a smbdthef_entrance of
15  :the electroﬁic component chips to -the’ aligning
' passage; tTherefore,--movement of the . electronic
' component chips in the apparatus for aligning the
electronic component chips can be made smoother, and
the described embodiments are very economical, since
20 - . the compressed air is used both for stirring ‘the.
electronicfcomponent.chips and for driving the movable
block. _
The described émbodiments have an advahtagg over
the prior art apparatus for aligning 5e1ectroni¢
25 component chips in that “prior . art “apparatus

g incorporating the blowing passage for introducing the

-9=



el ectronic conmponent <chips .in the apparatus for aligning the

el ectronic conponent <chips of °“the described enbodinents is nade

snoot her, " enabl-i ng a snoot her supply of the el ectronic conponent chips 5

t Hrough the aligning passage.. Furthernore, when the: apparatus for aligning
the el ectroni c cocpupeessedi paiv) tieandesfungbiiornbsdmidardyi s tapplthel to a
chi pippunting ‘apparatus, the step of nounting the chips can be done with

hi gh efficiency afeseribhedéembodiments]dy simply: praviddngescrnoable
enbodi nents, the conpressed air_introduced from a Dblowi ng _passage. is
used for -di spl acPheCkhe nmoABELY bl otplementatipn REcdthe 1 deseribkend

el ectroni ¢ conponent chigs near the jnlLet of the a1iﬂning passage to enabl e

alsnbother ent r an@BbeAingnts dees nQFeLiREBR| BUCR AP8Rent chips to the

I gni . T, f t f.th troni t

chips in the appar at usPFSTeRRPERI noie AEVARYS o B G FerPIRRFES CH e
q ther & o : . . 20

the. compr cssett aiP-TELalc FaPR arrape Bekiafhd 4 dplfl Wi Ale bW C T

and for driving t 85a8RV aBbEnds OCkn T@ﬁédeéﬁgﬁggg_eﬂ@pdiasﬁgéiﬁﬁﬂ ahe

advant age - over ‘the prior art apparatus for aligning electronic 2
conponent - chi ps plﬂralﬂﬁ% off! iellectitidniANPempénént NERLPS’ ahdNd s heade OW Nng
e

passage for -introducing t
- . .displaceable upward and downward relatively. At this
10 ..time, the wall surface provided by the movable block
N | ~ is preferably not parallel to 'the wall surface
‘ defining the lower surface of the space.
‘The chamber may comprise a small chamber formed
near the inlet of the aligning passage and a large
15 chambeé communicated with the small chamber. In this
- case, a gate having an opening whose cross section is
smalier than that of the small chamber may preferably
- be provided at the boundary betﬁeen the small and the
. large chamber. In addition, the opening formed in the
. 20 k gate may be prefer;bly' defined by an inner
> circumference having roundness. - -
The above and further featureé of the present
invention are set forth with particularity in the
appended claims and should become  clearer from

25 consideration of the following detailed description of:

embodiments of the invention given with reference to

=10~



-O- : conpressed .air, can functlon S|n1larly to the descrlbed
~enbodi nents by sinply prOV|d|ng a novabl e bl ock. Nanely, inplenentation -
of the described enbodi nents does not incur ‘nuch cost. 5 - ’
Preferably, the novable block is adapted to provide a wal | surface
defini ng an uppthesaccompavyingsgxewings.ned in- the - chanber for -
containing the plurality of electronic. conponent chi ps and is made éj“'
di spl aceabl e uﬁ%ﬁ?ﬁfaﬁﬁsﬁBﬁﬁﬂﬁPﬂ PEIEFFV@F@WING&PHS 10. . tine, the wall.
surface provided by the npvabl e bl ock is.preferably nqt araIIeI to the

wal | surface deflnlnﬁlghelléﬁe? EﬁFFBEEtégetH%egbé Wl acHQPE@F
A Thrge 15 T CERanBar St MR ”fht'fe‘%iés%fﬁ iﬁi'xéﬂﬁ ne gecZZS _-
2 et op SRR Raathoss g3e8, SR 02 ATVRR AR
6102 TG e ek kel i Mg O3
- The above and fﬂaihepofeabhres ehethepaéﬁssmiof Fzg.,l,_ | '
Flg. 3 is: a cross sect1ona1 view taken along the
'llne III-III of Flg. 2, show1ng the movable hlock 29:'.
10 _dlsplaced upward, ' |
': Fig. 4 is also a cross.sectlonal v1ew taken along - o/
the line III III of Fig. 2, show1ng the movable block' hﬁh
29 dlsplaced downward, | |
Fig. 5 1s a front v1ew show1ng the step of chlp o
5 yf'mountlng, w;th a cassette=517 storlng electron;e=;;ﬁa'“
-component chips attached to the hopper 20'of_Fig. 1,
in which.the'side place 37-(Figs; 3 and 4) is omitted;
. Fig. 6 is an enlarged front view of a hopper Zoht
'.of another. embodlment of the present ~invention,
20'.¢7.'show1ng the maln portlon of the hopper in the samefﬁffhbm
- 'manner as Flg. 5, | | | - “
. Fig. 7 is an‘enlarged front view of a hopper 20
of a further embodiment of the present invention,
'-showing the main portion of the hopper 20 in the same
25 ' manner as Fig. | o |

Flg. '8 is a vertical sectlonal view of the hopper-

W\



invention are set forth with parti-cul ari ty i n t he appended cl ai ns and
shoul d becone clearer from 25 ~ consi-deration of the follow ng detail ed
descri‘ption of :enbodi nents of the invention given with reference to -10-

t He aeconpanyi ng &Ir g BRILEF. %g PTI E DRA N%i ' s a
perspective view %hgiﬁ\})ﬂgﬁg '%?ﬁpesr Cgk _-agrﬂ\%’gmédg?ﬁglt 0 v{'#gi%'}%%ent
i nvergion, with S I p ' ang. ' r m d;
Fig.”2 is an enl 2?%%?%@#%;%%’2 ?\}2"3\%12@ é E%\%m%ﬁgﬁééng?ﬁg’gggfl?oﬁg%?gf héeﬂﬁopper
20 of Fig. 1, Fig. 3 igid. Cd O AFUn &l é@é@q@éqéﬁ‘; Id Eadd! -1 11
of Fig. 2, showing the JFr%lva_ble bl ock 29 % pef di spl ace upvrgt;dd_;. F%g. 4
is also a cross sgeitiom ofitye iksper! Prehdre i N8id. Ig ) li1Ristidbing
showi ng the novabl e bl ock 29 di splaced downward; Fig. 5is a front view
~showi ng the step afprdihper Sof the npardédr ngrt. Wwih—a cassette 1.__storing
el ectroni c conponent chips attached to the hopper 20 of Fig. 1, in ich
the side place 37 (Figs. 3 and 4) is omtted; Fig. 6 is.an enlargeg/ front
vi ew of a hopper 20 : : ' '
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of another enbodinent of the present invention, 20 showi ng the
naln portion of the hopper in the sane manner as Fig. 5; Fig. 7 is an-

enl arged front view of a hopper 20 of a further enbodi nent of the present

i nvention, show ng:the main portion of the hopper 20 in the same 25

-manner as Fig. 5; Fig. 8 is a vertical sectional view of the hopper ~ 2
showi ng the same as an exanple of a conventional apparatus, for allgnlngg

~ electronic conponent chips; and Fig. 9 is an enlarged perspective view of a

- main portion of .the hopper 2 shown-in Fig. 8, illustrating 5. a probl em
. of the prior art. DESCRI PTI'ON OF THE . PREFERRED EMBODI MENTS Figs. 1 to 5

illustrate one enmbodi ment of. the present inventi.on. -More speC|f|caIIy
Fig. 1 |§3%15%¥%M|Q§ WEV\PW\F%P&% s an apparat us for -

aligning 5 electronlc cogpopent _chi-ps. wi-th.-a'side plate in the front
removed. Fig.F¥8%s 4 B%r§pé£if‘§§r\ﬁ‘%w ‘g‘h %Eg rﬁreﬁeﬂﬁl n-

‘portion of thetf'or? pernggesgg‘%&”élﬂc@ﬁy, E‘:.g 1l is a perspect:.ve

- view showmng a hopper 20 as an apparatus for allgnlng
.':5 electronlc component ChLDS w1th a- szde plate in the front o
| removed. Flg 2 is a perspectlve vzew showzng, ln '
enlargement, a main portlon of the hoooer 20 shown in Fzg |
1. Flgs 3 and 4 are cross sectxonal views taken along - fi?;ﬁﬂél
the llne III-III of Flg 2, show1ng diZferent States of |
10 operatlon. Flg 5 LS a front vzew show1ng a state of
. attachment of the hopoer 20 shown in F g. l, wath the s;de _:éip_' :
plate in front removed. _ 'E R
Referrlng to Flg 1, an openlng 21 is provided on'one' :i
end portion of the_hopper 20. In order to introduce a. C
15 plurality of electronic component.chlps 4 (Frgs. 2 to 4)
to the'opening 21} a cassette 1 storing electronlc h
COmponent chrps is attached to the hopoer 20 as shown in [_f-ﬂyﬁ;)-
Fig. 5. As in the conventlonal hooper 2 (Flg 8), the
electronlc component ch;os 4 supolled to the hopper 20
20 flrst flow to the large chamber 22 and,- then to the small

chamber 23 and ffnally reaches the al;gnlng passage 24,

RS



1. Figs. 3 and 4 are cross sectional views taken along the line I1l-111 of
Fig. 2, showing different states of |o-operation. Fig. 5is a front Vi ew
shomnng a state of attachment of the hopper 20 shown in Fig. 1, with the
si'de plate-in front renoved. Referring to Fig. 1, an opening 21 is provided
on one end portion of the.hopper 20. |In order to'1ﬁtroduce a 15 plurality -
of elhgttronic conponent chips 4 (Figs. 2 to 4) to the opening 21, a
cassette 1 storing electroni'c conponent chips is-=attached to the hopper 20
as shown in Fig. 5. As in the conventional hopper 2 (Fig. 8), the

el ectroni ¢ conponent chips 4 supplied to the hopper 20 20 first flow to the
l'arge chanberpne? aa1 d_;m.trt@rpés% ddee MR drvein e iquidcitthe Iplaixlamﬁ;g;ames the
al i gni ng passage 24 he al igni ng passage 24 serves to guide

plurality -of edlezaironiicc componeaItd cHiiges 44 st0 thaas ﬁﬂegymm@nmaas&iaaiee
aligned in a prescribed direction, as does the aligning passage 8 shown in
Fig. 8. AIthaﬂ@@nEHbiﬂiqypnq;qnihaﬂyﬂﬂiectxbhﬂ:asmdues rehieh @ Jigmsiegr
enbodiment, it is not an essential characteristic, and it -may be straight
as the ali gnmme&g@l@m@m Fig -Figg. a1theughrihe eddapdng passage

connunlcated mnth he al,igning passage 24 and positioned on the side of the
ent in the presen embodiment, it is not an

essentlal characteristic, and it may be stralght as the
aligning passage 8 shown in Fig. 8.
 The small chamber 23 is communicated with'the
'allgnlng passage 24 and pos1tloned on the side of the
10 - inlet 25 of the allgnlng passage 24. The small chamber 23
defines a space having larger cross sectional area than
that of the aligning passage 24.  The large chamber 22.
defines a space having larger cross sectional area than
that of the small chamber 23. |
.15 - - The lower surface 26 near the inlet 25 of the
aligning passage_24 is_flush-with 6ne wall.surface 27
.defining the space of the small chamber 23. The wall
N i surface 27 extends to the large chamber 22 while providing
a bottom surface of the groove. | |
20 _ ' Referrlng to Fig. 5, a blow1ng passage 28,
correspondlng to the above mentloned blowing passage 12,
is provided in the vicinity of the inlet 25 of the |
aligning passage 24. The blowing passage 28 extends in an
inclined direction so as to introduce compressed air from

25 the lower surface 26 of the inlet 25 of the aligning

W



10 inlet 25 of the aligning passage 24. The snuall chanber 23 defines a
space having | arger cross sectional area than that of the aligning passage
24. The | arge chanber 22 defines .a space having | arger cross sectiondl atea
than that of the small chanber 23. 15 -The | ower surface 26 near the *
inlet 25 of the aligning passage 24 is flush with one wall surface 27 - .
defining the space of the small chanber 23. The-wall surface 27 extendscio
the | arge chanber 22 while providing a bottom surface of ‘the groove. 20"
Referring to Fig. 5, a blow ng passage 28, corresponding to the above | =
ment i oned bl owi ng passage 12, is provided in the vicinity of the inlet 25 .

of the ali. gpﬁwwee%hé Nl DVéHEMBERS S23)8 - 2Phexd s$gedraifncisned
direction so as to introduce conpressed air from25 | ower surface 26

~ of the inl etsufiplifed o aAHe)BIWring NrEsswse 228. tthrdsmgrsrai Ia:binapdnma@é The
conpressed air is supplied to the bl owi ng passage 28 through an air
passage 38 [@eo\puiadided tdre the thotten |wall tdR Hp toppa: #0second bl-owi ng
passage 28a is provided near the 5 bl ow ng passage 28 The conpressed
air is also suppld etecaand Mm@iﬁmﬁgz%s%%l@f ehRRAR the air

passage 38. - The second bl owi hg passage 28a is_inclined in the
5 blow1ng passage 28.. The compressed air is. also supplled

-to_the-second blow1ng passage 28a through the air passage-gfr
38, The second blowing passage 28a is- lncllned in the
direction of extension of the alrgning passage 24 so as to h':g;)'
feed compressed-air'to the outletﬁ39-of-the,allgnlng,_ o
10 . passage 24. Thefcompressedpair'intrbduced from the.second%;
blowing passage  28a serves~to nove the electronic; |
component chip5'4_in the_aligning passage.24 more smooth'.
to the outlet 39. . |
Although not shown, vaCunm'suction is.preferably
15 employed to take out the electronic component chips from
the outlet 39 of the aligningfpassage 24. "The-electronic
component chlps 4 taken out” by vacuum suctlon are treated S
such that the allgned state in the allgnlng passage 24 is -MJ._
malntalned, and then supplled-to-thegsucceedlng.step of
26 mounting, for. example.. | | | I _”'. o
The characteristic of this embodlment lies in. the
structure of the small chamber 23:- More specrflcally, _'
some blocks having particular shapes or the structures.are p'
inserted to the small chamber 23 so as to more easily

25 provide the preferred structure thereof._ One of these

S



direction of extension of the aligning passage 24 so as to feed conpressed
air to the outlet 39 of the-aligning 10 passage 24. The conpressed air
i ntroduced fromthe second bl ow ng passage 28a serves to nove the
el’ectroni c «conmponent chips 4 in the aligning passage 24 nore snooth to the
outl et 39. Although not shown, vacuum suction is préferably 15 enpl oyed
to take out the el ectronic conponent chips fromthe outlet 39 of the

al i gni ng passage 24. The -el'ectroni c conponent chips 4 taken out by vacuum
suction are treated such that the aligned state in the aligning passage 24
I's mai ntained, and then supplied to the succeeding step of 20 nmount i ng,

the smal | chaee D863 Shovdfe fhpadk '287 R BObabLE TulPrb Farts cipde©

shapes or tdispliaceahie apward rand t @dwhwairde byl ughanBabck3 350 as to nore

easily 25 ‘provide the preferred structure theréof. One of these

bl ocks is tewraeunding Bihelsae . THEhevgahte bleck 30 16 hakdrfbsakaceabl e
upward and downward by a guide bl ock 30 surrounding the sane. The gui de
bl ock 30 i &7 H&r §BRdile Fhamber 23ubetweenber gasebbloekn3a gadeabl ock 31

and a 5_spacer block 32.
5 pspacer %&ock 32.

: | The gate block 31 is positioned near the boundary
between the large éhamber 22 and the small chamber 23. Aan
_ : opening_33 allowing passage of the_electrcnig component
chips 4 therethrough is formed in the gate block 31. The
10 " gate block 31 serves to prevent jamming of the electronic
¢omponent chips 4 positioned at relatively lower position;
for example pésitioned'in the.small chamber 23,'by the
weight applied from each of a laﬁge number of electronic
component chips 4 reserved in the hopper 20, and sérves to
15 keep constant the weight applied to the electronic
.component chips 4 especially in the small chamber 23
Iregardless of the number of tﬁe electronic‘ccmponent chips
4 reserved in the hopper 20. The opening 33 formed.in the
gate block 31 is preferably'defihed by an inﬁer_
20 circumferential surface having roundness.
The spacer block 32 has a notch 34 in a portion
thereof. The notch 34 provides a passage having the same
rdés section as the aligning passage 24 and, aS a resuit,-

constitutes a portion of the aligning passage 24.
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The gate block 31 is positioned near the boundary between the | arge chanber
22 and the small chanber 23. An opening 33 allow ng passage of the

el ectroni c conponent chips 4 therethrough is fornmed in the gate bl ock 31:
The 10 gate block 31 serves to prevent janm ng of the el ectronic conponent
chips 4 positioned at relatively lower position, for exanple positioned_in
the snall chamber 23, by the weight applied fromeach of a large nunbeﬁcof
el ectroni ¢ conmponent chips 4 reserved in the hopper 20, and serves to 15
keep constant the weight applied to the el ectronic conponent chips 4
especial |y in tThesmavebdigakocioRd drg desinclined sumfiaceoBSt s

el ectroni c conponent chips 4 reserved in the hopper 20. The. oEenlng 33

formed in the lewerbpestisn ithenegfyr affsamehibed theaguidreblo 0 .

- circunferential surface havi ng roundness. The spacer bl ock 32 has a notch -
34 in a pohasodnt heFdéneds I‘F@q%@l% 3% 9% ¢ ﬂe}°‘&e1’5aE§§§é°ﬁa§hﬁ§ePﬁe sane -

port i on oI vRheh SEFEARAS %gsg%g%cqc Snclisiiied retResoiRa T nci i ned
has o 1 ncPoTRRTS PRARE 2°5H I S IartRAR e et e ot ends to
I nter sect EQSnwgﬁd HEQe%w'%%%? %%nduﬁbhed between the guide block 30
and the side plate 37 (not shown in Flgs. 1, 2 and 5) as.'
shown in Figs. 3 and 4. - | |
In order to clearly define the terminal end of
10 displacement inzthe upward and. downward directions7°f'the
movable block 29, a pos;tlonlng pro:ectlon 40 may be a
provrded on the rear surface of the mcvable block 29, and
a posrt;on;ng concave portlon 41 to recelve the |
pos;tlonlng pro;ectlon 40 may be’ prov;ded in the gu;de -
15  block 30. The pos;tlonlng concave portion 41 has a
| d;mensron allowzng the pos;tlonlng projectlon 40 ‘to move'
bby a prescrzbed distance ln_the_up and.down dlrectlons"
thereln."Therefore,'by that'dietance'in'which the'h::"“. 13..;}
posltlonlng projectlon 40 ls allowed to mcve ln up and .
20 down dlrectlons in the pos;tlonlng concave portlon 41 the
movable block 29 can be dlsplaced in the upward and | N
downward dlrect;ons ' The flttlng of the pos;tlonzng
projectlon 40 in the pos;tlonlng concave port;on 41 also'
.prevents deviation of ‘the movable block 29 from the _ |

25 prescrrbed movxng path in the upward  and downward dlrect;ons

n



5 movabl e bl ock 29 is held displaceable in upward and downward
directions, sandw ched between the guide block 30 and the side plate 37
(not showh in Figs.. 1, 2 and 5) as shown in Figs. 3 and 4. In order to
clearl'y define the ternminal end of 10 di spl acenent in the upward and
downward directions of the novable bl ock 29, a positioning projection 40
may. Be’ provi ded on the rear surface of the novable block 29, and a

posi tioning concave portion 41 to receive 'the posiioning projection 40 may
be provided in the guide 15 bl ock 30. The positioning concave portion
41 has a dinension allow ng the positioning projection 40 to nove by a

prescribed di stanqg dgh ddkmdtit FY HVMHALRE IGeK MY §i .onelNerefore, by

that distance in which the positioning projection 40 1s allowed to nove in
up and 20.  didwctdiorctilens id) iReEIeb idilspldtbnediic 36 i byt bhd he
novabl e bl ock 29 can be displaced in the upward and downward directions.
The fitting afonpressesi taioniim:yodyese ifvont Ghen Blteripes idas¥aigey 28ancave
portion 41 al so prevents deviation of the novable block 29 fromthe 25
prescri bed mdang spadifically upefercing dovRig.d 5ii ohet hopper 20 is

D spl acement of the novable block 29 in one direction, that is, upward

di spl acenent Besifyanad IBR #hSupport base 42. The support base 42 has

a surface in contact with the bottom wall of.the hopper 20
and has an air passage 43 communicated with the
aforementioned air passage 38. A compressed air'supply
source 47 is connected to the air paseage 43 through a

10 conduit 44, a valve 45'ahd a conduit 46. The valve.45_is ‘
repeatedly opened and clesed periodically, for example,
and correspondingly ihe compressed air is intermittently
supplied to the conduit 46, the air passages 43 and 38 end
to the blowing passages 28 and 28a. |

15 Part of the above described compressed air which is
introduced to the blowing passage 28 as shown by an arrow
48 collides the movable block 29, so that the movable
block 29 is moved upward as shown in Fig. 3. 'Meanﬁhile;
if introduction of the compressed air to the blowing

20 | passage 28>is-stopped, the movable block.29'm0ves downward
as shown in Fig. 4 by the natural gravity. 1In this
manner, as the compressed air is intermittently introduced
to the blowing éassage 28, the movable block 29 is.'
displaéed upward and downwafd-repeatedly, and as a result,

25  the states shown in Figs. 3 and 4 are repeated alternately.

N



conpressed air introduced fromthe bl ow ng passage 28. Mre specifically,
referring to Fig. 5, the hopper 20 is 5 positioned on a support base 42.
The support base 42 has a surface in contact with the bottomwall of "the’
hopper 20 and has an air passage 43 comunicated with the aforenentioned
air passage 38. A conpressed air supply source 47 is connected to the ajr,
passage 43 through a 10 conduit 44, a valve 45 and a conduit 46. Them.
val ve 45 is repeatedly opened and cl osed ‘périodically, for exanple, and
correspondi ngly the conpressed air .is intermttently supplied to the
conduit 46, the air passages 43 and 38 and to the bl owi ng passages 28 and

28a. 15 - RRidr&folds EREVEpAEES ChbbRbes OPRE CE8ETIREE BhEEAchS35
~introduced to the bl owi ng passage 28 as shown. by an arrow 48 collides the

~novabl e bl ockofed Son tté ndeabbe ableck| 2ekard the arll spwBadeas7séewn in
Fig. 3. Meanwhile, if introduction of the conpressed air to the blomﬁng 20

passage 28 |thenrnnnxlsmt@amevaﬁlthelsrﬁeZ@labee37dqnpuaidgathehemn ia Fig.

4 by the natural gravity. In this manner, as the conpressed air

i nt er m t t ent¢hanged ciependent t oo 'shevm@pbes@ag@tzsf the mvable bl@@k 29
I's displaced upward and downward repeat edl and as gsult ~ the .

st at es Zhowrd n FFhRreformq W‘%r ebe‘Bm%dg%?’P@Fﬂ’&?’é'l Yo :

electronic component chips 4 described-above_is
restrained, and:if-such a-phenomenon-is about to-occur,'itf'
can be dissolved immediately. s :
The inclined surface 35 formed on the movable block
10 29 and the inclined surface 36 formed on-the guide block_;=3.
30 themselves serve to prevent occurance of the above
Wdescribed "bridging-phenomenonﬁ, Namely, the inclined
surfaces 35 and 36 do,not provide oppOSing parallel_wall
surfaces between which the Ebridging-phenomenon“ tends to. -
15 occur. |
Part of the:compressedgair which is introduced in the '
direction of an arrow 43 throngh the second blowing |
passage 2Ba flows to the outlet 39-of the aligning passage
24 as shown in Fig. 5, so as to feed the electronic '
20 lcomponent chips 4 eXisting in the aligning passage 24 to
‘the outlet 39. |
When the. cassette 1 storing the electronic component
chips is attached to the hopper 20 as shown in Fig. 5 and
the space formed by the cassette 1 and the hopper 20 is

25 - highly air tight, the compressed_air_introduced from the

@



Therefore, the space between the inclined surface 35 fornmed on the novabl e
bl ock 29 and the wall surface 27 or the inner surface of the side plate 37
opposi ng ‘thereto i s changed dependent on the displacenment of the novable
bt ock- 5 :29. Therefore, the "bridging phenonmenon" of the electronic
conpanent chi ps 4 described above is reéestrained, and if such a phenonenon
is abput to occur, it can be dissolved inmediately. The inclined surface 35
formed on the novabl e bl ock 10 29 and the inclirned surface 36 forned on
t he guide bl ock 30 thensel ves serve to prevent occurance of the above
descri bed "bridgi ng phenonenon". Nanel the, inclined surfaces 35 and 36
.do not proﬁ%fﬁ"dﬁdﬁﬁ@a?ﬁir%ﬁI‘é?"??{%ﬁ]?%‘%%’?%ést%eft%i%iwqwe’b? ¥yi ng
- phenonenon”_tends to .15 occur. Part of the compressed air_whigh is

"t oduced THTHE SHYLGAME o1 SPUFIIRE Ho PRt R TR LbrfP I i

passage 28 e outlet_ .39 of L.anl I n
Fig. 5, scféﬂgﬁafﬁiiﬁﬁénﬁ§éﬁ%ﬁlﬁ%ﬁ%ﬁ:‘E%QE‘%%Qﬁgéﬁg%ﬁﬂgﬁﬁ%§“§’é@?‘ ?%%nin
the aligni ngrpaskdan4ie ddssatitid €. 39. Wien the cassette 1 storing the

RN SoP, R 7 Serberet ookbpatatiey 38 whetjpua 0, ©
alr tight, fRAntaER .essfibsd 'fidiresUskew’ tA8 hb%n portion of the
\ hopper 20 in the same manner as Fig.'5. |
In these embodiments, the movable portion is provided
N only at a portion whgre the bridging phenoménon of the '
10 electronic component chips tends to occur; namelj, at a
limited portion in the vicinity of the inlet of the
‘aligning passage. ‘
In the embodiment shown in Fig. 6,.the.movable ﬁlock
29a is shorténed in the longitudinal directian éompared
15 with the movable block 29 shown in Fig. 5, and it is
positioned near thé inlet 25 of the aligning passage 24.
 The guide block 30a has such a shape as to compensate for
U the shortened size of the movablé bloék.ZSa. Other
| structuies are the same as those of the hopper zoléhoﬁﬁ.in
. 20 _Fig. 5; sb that.the cor:espondingléleﬁents ére denoted by
ﬁhe same referénce ﬁﬁmetals and the deséription theréof is
not repeated. | | | | | |
" In the embodiment of Fig. 7, the movable block 29b is
_éhgrtened in the longitudinal direction as in the

25 embodiment of Fig. 6. The movable block 29b is positioned
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bl owi ng passage 28 cannot performits function sufficiently. Taking such
cases in consideration, air holes 51 for dis- charging the air as. shown by
an arrow 50 nmay preferably be provided in the cassette 1. 5 ' Figs: 6
and 7 show ot her enbodi nents of the present invention. These flgures show °
the main portion of the hopper 20 in the same manner as Fig. 5. In these.
enbodi nents, the novable portion is provided only at a portion where thg,/
brii dgi ng phenonenon of the 10 el ectronit conponent chips tends to occdr,
nanely, at a linmited portion in the vicinity of ‘the inlet of :the aligning
passage. In the enbodi ment' shown in Fig. 6, the novable block 29a is

shortened i pelke thendnled 2d of A& iaQ3gng! éﬂisk@e 240 t hpHehndvrabld €
bl ock 29 shown in Fig. 5,-.and it is p05|t|one near the inlet 25 of the

al i gni ng pasdagk 29b ﬂsepgss;ﬁdﬂenblto’smxe e jaatiedn fxioap oms vtai]corrpensat e
for the shortened size of the . novable block 29a. ‘Qther structures are the
same as t hosurdacehofhshecsmad lsichamber 23 prowigleds by dhehguidee '
correspondlba el enents are denoted by the sang:reference nuneral.s and t he

descri pti onPeREKedOD-s FheressERedn inclidedmmiase B shapld, the

rovabl g bl ogk 290,09, 0 el bl el St ey S5 Fhaed " 11O

chamber 22 of the movable block 29b._ Other structures are_“
the same as those of the hopper 20 shown 'in Fig. 5, so
that the correspondlng elements are denoted by the same o \_)
reference numerals.and the descr;ptlon thereof_;s not |
10 repeated. | | | . ._
In the above descrlbed embodlments,_the apparatus for
'allgnlng electronlc component chlps 1n accordance w1th the
' present lnventlon is applied to the hopper 20 shown in
Figs. 1 to 5. However, rf the cassette 1 1tself storlng
15 the electronic component chrps shown in Flg 5 has an
allgnlng passage, the characterlstlc structure of the |
present 1nventlon may be applled in relatlon to a chamber R
communicated w1th the al;gnlng passage : -."J'
' In the above embodlments, a small chamber 23 is |
20 provrded as a flrst chamber communlcated w1th the allgnlng
:;passage 24 and a large chamber 22 exists communlcated w1th 12
the small chamber 23, as shown in Flgs. 1 and 5, as an |
example. However, it is not necessary to prov;de separate

~small and large chambers 23 and 22,-and a s;ngle chamber -

25 may be dlrectly be communlcated with the lnlet of the .

W



25 enbodi ment of Fig, 6. The novable block 29b is positioned near
the inlet 25 of the’ allgning passage 24. The novable block 29b is
positioned to be projected fromone wall surface of the small chanber 23
provided by the guide block 30b. Therefore, an inclined surface 53 should
5 -preferably be forned on:the surface facing the:larger chanber 22 of
t he vabl e bl ock 29b. Oher structures are the sane as those of the
hopper 20 shown in Fig. 5, so that the correspondirig el enents are denoted

by the sang LehEhENEE g rals and the description thereof is not 10
r epeat ed. ?ﬁ gb% 8 scribed enmbodi ments, the apparatus for aligning

electronlc co e c [ 1 veption is
PeRephe ainsadﬁxe%‘sosiﬁﬁ&? WhE ! g‘ﬁ"?ﬁever LpveR

applied to the hopper 20 shown in Figs. 1 to e cassette 1
itself stogupgliSd nothentkeer Lhies mwmf assi e f@%'algbg 5 has an

al i gni ng passage, the characterlstlc structure of” the present |nvent|on may’

be appliedthe setendoBlbwingCpassaige: @BAN CRéWwared | cHdIes@bbfi@i Ny passage.
In the above enbodi nents, a small chanber 23 is 20 provi ded as a first

chanbgr cohm:m.n@tyaissage 2Ba dlsi got@lwvpsgtecsssd¥,y A | arge chanber 22
exi sts communi cated with the small chanber 23, as shown in Figs. 1 and 5,
as an The movable block 29 may have an arbitrary shape.
| For example, a surface corresponding_tc the inclined
surface 35 may form a rounded face. Similarly, the
\ inclined surface 36 of the guide block 30 may form a
10  rounded face. |
The direction of displacement of the movable block 29
is also arbitrary. More specifically, the movable block
may be displaeed in any direction provided that the
displacement in one direction is driven by the compreséed
15 air introduced from the blowing passage and displacement
in the other direction ie driven by the natural gravity.
The range of displacement of the movable block 29 is
alSo.arbit:ary. Taking the purbose of the movable block 29
in consideration, even- if the range ef displacement'isl
- 20 small, it is very effectxve. For examnle, in a preferred
: embodrment, a space 52 (the range of dlsplacement is equal
to this or slightly smaller than this) between the movable

0 block and the guide block 30 when the block is displaced_

downward is as small as about 0.3mm.
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exanpl e. However, it is not necessary to provide separate small and 1 arge
chanbers 23 and 22, and a single chanber 25 nay be diréctly be .
"communicated with the inlet of the al i gni ng passage. In the enbodi'nents
shown, the conpressed air is supplied not only to the blow ng passage 28:
but also to the secori{h\blngm thupasiesgriled thecpresente isventidn by .
bl owi ng passage 28a is not always necessary. The.novabl e bl ock 29 may ha;ué'
an arbitrary shaeferemcextapseveraiuexanplazyr emboddmentso tite imckoned™
surface 35 may forma rounded face. Simlarly, the inclined surface 36 of-
t he gui de bl ock k80 ﬁﬁ?rﬁ§ﬂ-#1t&d10thatr dehele dessribet cembpdinpphsorare

di spl acenent of the anabIe bI 29 is.al so a _ eC|f|caIIy
the movabl e bl o @XSRRIAFY @Y arg ﬁH?‘:GPFéE'SPoF"p‘K%-{%iﬂa thop apd

di spl acerent in one. |rect| on i s .driven t he, conpressed 15 - 7 S
i ntroduced from'@e ﬁg':‘?é‘} é g¥§ m%’gﬁn FEPDt ﬁga )"a‘?ecti on

d b h : h bl
biock 291 syafsﬁin%o“*{f%'%%ﬁ#%.%ﬁi e by S%@é SooBhact BRI 0, o T n

consideration, even if the range of d| spI acenent is 20 small, it is-
very effective. For exarrpl e, in a pref erre_d :

™



embodi nent, a space 52 (the range of displacenent is equal to this or
slightly snaller than this) between the novabl e bl ock and the gui de bl ock
30 when the block is displaced downward is as smal |
Havi ng 't hus. described the present invention by reference to sever al
exenplary enbodi nents, it is to be appreciat ed t hat t ,mmmﬂumfﬂmum
enbodi nents are exenplary only and are susceptlble to 5
vari ation without departure fromthe scopé o0f the invention as "defer fii ned
by the appended cl ai ns. C L M S * CLAIMS: 1. An apparatus
for aligning el ectronic conponent chips, conprising: an aligning passage

» for guiding a plurality of electronic conponent chips to nove the chips

- aligned in a Qrat ﬁgescrlbed direction; a chanber conmunicated with said
aligning- pasgage-aad defining a space having a larger cross sectional area

than that of said aligning passage on an inlet side of the
l. An apparatus for aligning electronic component

chlps, comprising:
an allgnlng passage for guldlng a plurallty of
electronic component chips to move the chips aligned in a
.5 | prescribed direction; H
. _ a chamber communicated with said aligning passage and
defining a space'having a larger crOSa sectional area than
that of said aligning passage on an inlet side of the
'aligning passage, for storing a plurality.of electronic
10. component ¢hips; | |
a blowiﬁg passage for introducing compressed air from
outside being providad near the inlet of said aligning
passage, and
at least one of a plurality of wall surfaces defining
15 said space being provided by a displaceable movable block,
~ displacement of said movable block in one direction being
driven by the compreaSed air introduced from said blowing
passage, displacement in the other direction being driven

by natural gravity.
2. An apparatus for aligning electronic component

chips according to claim 1, wherein

said movable block provides a wall surface defining
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al i gning passage, for storing a plurality of electronic 10 conponent
‘chips; a blow ng passage for introducing conpressed air-freom outside being
provided near the inlet of said aligning passage, and at |east one of-.a
plurality of wall surfaces defining 15 Sald space berng prOV|ded by a ,
di spl aceabl e movabl e bl ock, displacenent of In one
direction being driven by the conpressed air ﬂllﬂiﬂﬂ“i m aid bl ow ng
passage, displacenent in the other direction r1wens by nat ur al byt
gravity. 2. An apparatus for aligning el ectronic conmponent chips accordlng
to claiman u@pe5|ausiaceﬂmﬂﬂsaadﬂspaceLOV|des a wall surface defining. -
C L M S * an upper surface of said space. 3. An apparatus for
al i gning el ectroni c conmponent chi ps according to claim2, wherein said wal |
- surface provided by said novable block is not parallel to a wall.surface
‘defining a | owdr ABrpRparstus fopjaligaiag $lennrapparabnpohantﬂ|gn|ng

el ectroni c, conponent chi ps accor,ding to. claim?2 or 3, wher ei n
chips according to claim 2, wherein _

said wall surface provided by'sa;d movable block ;s
not parallel to a wall surface defzn;ng a lower surface of

5 sa;d space.

4. An aooaratus Fo: al;gn.ng elec*'on;c comoonent
chips accord;ng to cla_m.z or 3, where;n
‘said blow1ng passage blows compressed a;r d;rected

relatively upward Ln said space.

5 An anoaratus for allgn;ng elec**on;c component
chips according to claim 4, wherexn
said movable block is d;splaceable in upwa:d and

downward directions relatively.

6. An apparatus for aligning.electconic component :

ch:.ps according to any precedlng iclaim, further compr:.s:.ng

means for def;n;ng both term;nal ends of sa;d

displacement of said movable block.

7. An apoaratus for allgnlng electron;c component

chips according to any precedzng cla1m, whereln _
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sai d bl owi ng passage bl ows conpressed air directed relatively upward in
said space. 5. An apparatus for aligning el ectronic conponent chips
according to claim4, wherein said novable block is displaceabl'e Th upward

.and downward directions relatively. 6. An apparatu ectronic
.conponent chips according to:any preceding claim ,mmm "! @"g means
for. defining both term nal ends of said di spl acenent o nevakl e bl ock.
7. ﬁﬁ*apparatus for aligning electronic conponent chips according to any
precedi ng claim wherein 1111111112121112121212121212122111 1111 * C L M
S * said bl eainh plxseine passagei dsd incllinedspith respedit &g ipn of
extension of said atggnlng passage near the 5 i nlet thereof, to blow the
conpr essedigtectiioamahiektangiomgofaseide aldigning passiage ndarAippar at us
for alignin electronlc conponent chi ps according to any preceding claim
furthdr cdmpetsithgreafecdiri blawi Raepasmpressed Rirdfmymn: saidessed air in a

direction froman inlet to an outlet of said 5 al i gni ng passage.
aligning passage to said chamber.

8. An apparatus for aligning electronic component
chips according to any preceding claim, further comprising
a second blowing passage for feeding compressed é.ir
~ in a d:.rec*:.on from an inlet to an outlet of said

5 aJ.J.gnJ.ng passage.

9. An appgratus for aligning electronic component
chips according to any preceding claim, wherein

said chamber includes a small chamber formed near the
inlet of said aligning 'passage and a large chamber

5 communicated with said small chamber.

N 10. An apparatus for aligning electronic component-
chips according to claini 9, further comprising
a gate having an opening with a smaller cross
séctional area than that of said small chamber, at a
5 boundary between said small chamber and said large

chamber.



9. An appar atus for . aI igni ng el ectronic corrponent chi ps according to any :
preceding claim wherein said chamber includes a small chanber fornmed near .

the inlet of said aligning passage and a Jrapge_crrarnbeL_S__commni cat ed

with said small chanber. 10. An apparatus for aligning electronic canmponent
chips according to claim9, further conpri mnlﬁﬂléll'"uw'"}; an opening _._
with a smaller cross sectional area than t chanber at @QQ
boundary between said small chanber and sai d Iarge chanb ' 'A.
device substantially as described herein with reference to Fi gures l1to7

of the acconpanying d}‘aw rejsdev:n.c:e ‘substantially as described. hereln
with r_eference to Flgures 1 to 7 of the accompanying -

drawings. 2
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