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i ndexi ng podiffiauit toadjuat the amalint andafirection of airflow. In the case of the upward-thrusting
pin type of feeder, whenever an operation is performed, the pin impacts the parts and so the
parts tend to be easily scratched or damaged. In both types, every chip part is forced toward
a funnel-like exit. Therefore, if a bridge-breaking operation is performed once, the bridge
may be immediately restored. As a consequence, the efficiency at which parts are aligned is
low. In the case of the vibrating ball type of feeder, bridges are not readily formed.
However, this equipment is expensive. Also, unwanted vibration is easily transmitted to

- other apparatus. Furthermore, a large space is required for this type of equipment.
A part-aligning apparatus free of these problems is proposed in Japanese

Unexamined Patent Publication No. 143164/1996. This apparatus comprises a cylindrical
stocker for holding chip parts, an annular body disposed on the outer surface of the outer
curved wall of the stocker, and a rotary disk having an annular indexing portion. This
indexing portion is rotatably disposed in the gap between the outer curved wall of the
stocker and the inner surface of the annular body. The indexing portion has a plurality of
chip-holding recesses for individually seizing the chip parts. A chip discharge hole in
communication with a chip storage portion is formed near the bottom of the outer wall of the

stocker and in the path over which the chip-holding recesses are moved. In this case,

movement is provided only by rotary motion, and accordingly, it is easier to make an
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chi p-hol ding recesses for individually seizing the chip parts. A chip

di scharge hole in comunication with a chip storage portion is fornmed near
the bottom of the outer wall of the stocker and in the path over which the
chi p-hol ding recesses are noved. In this case, novenent is provided only by
rotary notion, and accordingly, it is easier to nake an
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide a part-aligning apparatus that is
simple in structure, less damaging to chip parts to be aligned, and functions well even if the
chip discharge passage becomes clogged or overflows.

It is another object of the invention to provide a method of aligning chip parts
without béing affected by clogging of the chip discharge passage or by overflow of the chute
such that the chip parts are less damaged than heretofore.

The above objects are achieved in accordance with the teachings of the invention by
an exemplary apparatus comprising: a part-holding chamber for accommodating a
multiplicity of chip parts; a chute groove formed at least in the inner surface of the bottom of
the part-holding chamber and acting to orient the chip parts.in a given direction and to cause
the chip parts to slide in a downward direction; a gate port formed at the lower end of the
chute groove and permitting those chip parts to pass in succession which slide downward in

a given orientation along the chute groove; a discharge passage for aligning the chip parts
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an exenpl ary apparatus conprising: a part-hol ding chanber for accommvodati ng
a nmultiplicity of chip parts; a chute groove fornmed at |east in the inner
surface of the bottom of the part-hol ding chanber and acting to orient the
chip parts in a given direction and to cause the chip parts to slide in a
downward direction; a gate port fornmed at the |ower end of the chute groove
and permtting those chip parts to pass in succession which slide dowward

in a given orientation along the chute, groove; E’;\ di sch,ar%he ;E)assage for
ali gning t H@uc&yfﬁaﬁye@awg through the gate port in"a row and for delivering the parts; and a
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is kept on H%& i"hner surface of the bottom of the parts-holding chanber by
gravity and fal | The stip pahdnieddiiced gio thweparSholdimgtchembdrit ke ronaeinner fuofaced
having a given wdth, the chip part falls into the chute groove and is
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boxl i ke sh ' - t Ll s '
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t he hei ght iobri¢rived @hi giveraditectionl Foreramplznwhére thectdp bart aisamek abexigecshege, can
align the chip parts.in the vertical direction. Each chip part falling into
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orientation)? part passes a port 1 ntact. “Then, it

i s di schar ghdtei grbovescatliatigh eHeghipparacig ehe vHatieal directidn. &Eachichipparttfalfiosinto dred
in an abnorpmal orientation (e. % , an upright aqrientation) rgg@h%s t he gate
port, the [FARiE LPYYRs shbdenvarddlygravitandRippaii 69 Ehergaltieoth s HieChliparart i
gate port at..r ' rval chi a t L S
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di rection iintaphiThén, ik displedried mtea dissledrae padagel Howeeay ifta dhip parapoditivmed v p
part is renmoved fromthe gate port or nodified to assune a nor nal
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the gate port or modified to assume a normal orientation. This removes the clogging. Hence,
the chip parts located behind the previously clogging chip part are allowed to be discharged
from the gate port.

The chip part halted at the gate port may be urged by the blade in a direction that is
opposite to, or at an angle to, the discharge direction. Any direction may be used as long as
the clogging can be removed.

When the angle through which the swingable plate swings becomes large, the front
edge of the swingable plate swings in a forward direction to thereby remove clogging and
then swings in a rearward direction. At this time, the chip part is sandwiched between the

rear edge of the swingable plate and the gate port. This creates the danger of damage to the

chip part. Accordingly, it is desired to shape the swingable plate into a sector and to set the
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t he cl oggi ng can be renoved. When the angl e through which the

swi ngabl e pl ate swi ngs beconmes | arge, the front edge of the sw ngable plate
swings in a forward direction to thereby renove cl ogging and then swings in
a rearward direction. At this tine, the chip part is sandw ched between the
rear edge of the swingable plate and the gate port. This creates the danger
of damage to the chtp part. Accordingly, it is desired to shape the

swi ngabl e plate into ctqgr and to set the
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port is fo rzg,dar?at the junction of the chute groove and the discharge
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I n anot her enbodi nent of the 1 nven pfural chute grooves ar

paral | el i shapéechuteigrooselrTreashutf pdrhie f@raied-a theduAgicahdniRethut@abolB 8ndale
port and the discharge assage are formed at the | ower end ofr each chute
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The presenf iRy, | ! for.alignment, of chip parts in a boxlike
form i.e., W etr%g"ﬁé% ’f‘@&g?ﬁﬁlé@g%er%é?%? ﬂ?rﬁggh {‘}S’é%a\t/ee?‘% ‘cal and | ateral
di nensi ons. The Ihnuethed embodafer|os ehelifvenliph, ftral shudd @ONEN re Foehedah bY@y of
cubic chip, parts and cylindrical chip parts.
in the inner surfacé of the part-holding chamber, and the gate port and the discharge passage
are formed at the lower end of each chute groove. In this case, chip parts are aligned with
improved efficiency.
The present invention is adapted for alignment of chip parts in a boxlike form, i.e.,

where the length is greater than the vertical and lateral dimensions. The invention can also be

applied to alignment and delivery of cubic chip parts and cylindrical chip parts.

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing, and other, objects, features and advantages of the present
invention will be more readily understood upon reading the following detailed description
in conjunction with the drawings in which:
Fig. 1 is a perspective view of a part-aligning apparatus in accordance with one
exemplary embodiment of the present invention;

Fig. 2 is an exploded perspective view of the part-aligning apparatus shown in Fig.

This Sheet Has Been Replaced

AR




BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoing, and other,

obj ects, features and advantages of the present invention will be nore
readi |l y understood upon reading the follow ng detailed description in
conjunction with the draw ngs in which: Fig. 1 is a perspective
view of a part-aligning apparatus in accordance with one exenpl ary

enbodi nent of the present invention; Fig. 2 is an exploded
perspective view of the part- allgnlng apparatus shown in Fig
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for removing cl odig. HIgs amrc&s-peattonailm@mllmgtram fstistagelofamcpeidiog €omfehidvinge
i nventi on; 5.is a cross-sectional view taken along line X-X

of Fig. 4; clogging '"aFFﬁ"bal'cG‘%saPﬁaréWéé%a‘é“é’é‘iﬂ"&?\a’lﬂh\ﬁh%WV‘Fﬂtloﬂstrat| ng a second
stage of an Qperﬁ%%s&%ksﬁ%@"éhﬂ%é@%bﬁ%nk@ﬁn@)@ﬁr @' 49ni ng_apparatus in
cr

accordance with i hvent s:sectional view

illustrating a tIHig.& ist2gsseéctidhal GRaY ﬂhb@ﬂnng{ se’é@rﬁ@éthgtgofcdnqgﬁl‘dﬂﬂmf& a
part-aligning appar atus .in accgrdance with the invention; Fig. 8

is a per spe@F}O\YE’o\ﬁ QERIngrin @ partealigHipg apRATatys gmqgofsianee with the inventipig. 9 is a
cross-sect | onal iew L AROLNGLSRPLALYRY 4 3¢ B8 EBRASAY LBy i e

accordance with t nven

anot her exactpggingin apahalignpgrdpparand in accordance Wwit§ thelllavd:r&loa perspective view
of a further exanple of a chip part. DESCRI PTI ON OF THE
PREFERRED ENMBODI is a perspective gieppfiang|example@f asPRragrtus i n accor dance with

the present I Vet ot 09Ul 0Srackiter ollih 3R Alahalib #3301 P

parts, such as the éxenpl ary. chi e chip
part C has a:cbmah‘td(\enrimerimmdo,has a height of H a wdth of W and a |length

of L (L>H L>W and H[err] W. Electrodes Ca and Cb are forned at
| ongi t udi nal endd'ig. 10 is a perspective view of another example of a chip part; and

Fig. 11 is a perspective view of a further example of a chip part.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A part-aligning apparatus in accordance with the present invention is shown in Figs.
1-7. This apparatus aligns chip parts, such as the exemplary chip part shown in Fig. 8. In
Fig. 8, the chip part C has a boxlike form and has a height of H, a width of W, and a length
of L(L>H, L>W, and H = W). Electrodes Ca and Cb are formed at longitudinal ends,
respectively, of the chip part C.

A drum body 1 is made of a hard plate placed vertically and provided with a
substantially circular recess 2 in its surface. A bearing 4 is mounted in the center of the
recess. An arc-shaped stepped surface 2c is formed in the inner surface of the recess 2. The

- width of this stepped surtace 2c is equal to the sum of the width W of each chip part C and a
certain clearance. The depth of the stepped surface 2¢ is equal to the sum of the height H of
each chip part and a certain clearance. This stepped surface 2c cooperates with the inner
surface 11a of a cover 11 (described later) to form a chute groove S.

The recessed portion 2 has a lower portion extending over a certain angular range,

forming a cutout 2a. A first block 6 is screwed or otherwise fixed to this cutout 2a. A
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respectively, of the chip part C A drum body | is nade of a hard
plate placed vertically and provided with a substantially circular recess 2
inits surface. A bearing 4 is nounted in the center of the recess. An

ar c-shaped stepped surface 2c is forned in the inner surface of the recess
2. The width of this stepped surface 2c is equal to the sumof the width W
of each chip part C and a certain clearance. The depth of the stepped
surface 2c is equal to t{ge umofj t he hei ght H of each chip gart and a
certain clQaWRHQuS arcrifiage i‘%%‘ﬁ%& SUR§dRcE0P Lotbispesset RRtGR £rand Rlock gner
surface 1@n‘ﬁf\ué\xs?tg[¥é?fngjsarf§&§§8 h8 84 al Hofihdd nd g{ng? &cfaLUbENY E‘é)cgvs%ﬂa

The recessed portion 2 has a | ower portion extendi ng over a CeTLa angul ar

range, forportin Ziandinahe infer. sufaté oBthe blokl6, Gespectively clnarirtivule] the tapesifg f i xed
to this cut

ut 2a, A . . . _
6  cont isH%B‘i?sz?baq"E’_l‘%'&ﬁBﬂ"%’E’r juafaee pEthe gparsted oFtinns? I56HRd fasard sharchptr ti on 2
and bl ock g8pove td"wéég‘is&segﬁ%mg%ﬁ% {oa}%ggﬁ%bﬁhﬁ{’é?%{ggveaie formed in the

i nner surface of the re i on e I nner surface of the
bl ock 6, respeciiseednd blbeck parfixed in dhie,cutdue 2b aptheirag:ss 2 adjaéent & Bl bbaomed in
the inner surface oértgf recessed portion 2 is tilted toward the chute

hg sb 0

groove 5 sHdaceQfd Be 0+ Refitshgroonapb isdormgghindhe britasmsirfacg pbthedirs.

A second BIR&kK. 4s i [ 3N At : S | t he
bott om ? urf aéés %*f"‘ﬂ'é%?sf‘ %Sgﬂﬁ%ﬁaﬁﬁuﬁ?ﬁ‘g@&%\%ﬁmﬁ rtlg%@&&fﬁ%g%& Pltr‘l)glf he
bot t om sutfande setondgrobive B continhowkwibh tiedfirstgrasve 6b dre Gornidd iftHeltap ssrfickace
7a cl osi n%g(éH the bottom surface of the first bl ock and a second

6
groove 7b seremsLRiost T-nl heriastibloak 6 andoibe sewnd dfaskTaradied o thedrumpodyul.f ace
f th T jys y . fixed
Co the dr corings 85t pbrt S & biscHadk a8 oA AEBLPECRMNMR S BB o 100
are pl acedhite groswefnihe@ighahe wid Brooltes 6b attlTte rgspedivelySThddiocha el fagsal¥o is

grooves 6b and 7b, respectively. The_ di scharge passage 9 is tangent to
the ar c- sfBlgeat torhe arcyhapsdchstegrgoys § @e‘atlwmgﬁmvaarétat theslidg angle ayshyven in

Shon L1 B B AR gk B SO A Sl o

8 i s formeeatidnship0j° urct 90h THe dabepait 8-isforped aCthe jidictio)bOBY @rcSshapell dHage
tangenti al di scharge Passage 9. The gate port 8 is so dinensioned that the
chip part 8®Vearrnd4be tasgentia) disshargavassge Pombe suaipatS igse dienanganedihatthe s

e ek S 3 R AR B B B D

i nt r oduct iacenslightly ladgerithando andiW gl le@thih LhThdgaté 6@ 3Ss quabinlWIHIED the
chute groove S. A part introduction port 10 in communication with the recess 2 is formed in
the top surface of the drum body 1.

The aforementioned cover 11 for closing the recess 2 is fixedly mounted to the
surface of the drum body 1. A part-holding chamber 12 for accommodating a multiplicity of
chip parts C is formed between the cover 11 and the drum body 1. Preferably, the cover 11 is
made of a transparent material such as acrylic resin to permit visual verification of the
quantity of the chip parts C inside the chamber 12. The inner surface 11a of the cover 11 is
opposite to the stepped surface 2¢ of the drum body 1, and the aforementioned chute groove
5 is formed between the cover and the drum body. A bearing 13 is mounted in the center of
the cover 11 in an opposite relation to the bearing 4 of the drum body 1. A tapering surface
11b opposite to the tapering surfaces 2b and 6a is formed in the inner surface of the cover

11, as shown in Fig. 5.
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the top surface of the drum body 1. The aforenentioned cover 11
for closing the recess 2 is fixedly nounted to the surface of the drum
body 1. A part-holding chanmber 12 for acconmpdating a nmultiplicity of chip
parts Cis forned between the cover and the drum body 1. Preferably, the
cover Il is nmade of a transparent material such as acrylic resin to permt
vi sual verification of the quantity of the chip parts C inside the chanber

12. The i h 11' t t
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center of the cover | in an opposite relation to the bearing
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7O S bRl et @ BFeiad 4 SRS et v 150kt elach AT Enaregve st ng
chamber 12pa0¢ daggids teaflieddry's DAk UHbBARRAE R lille 1! AYS ikinelll S DI ade i's

so di nensi oned th Its outer edge 21 ¢ passes just over the gate port 8
and over t fubstantially gwabwehsmdthefﬁfeqma -holtieg chanebes W2 riffaddap bepheehdoRsidesi Ngs
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part - hol di h@jdmeaahmberllz Astapereg Stltface 2 hie(sm Fiignsinelosditoehrestiaperingfsucfhies zpasa, S.
Ther ef or e, ar,t enters bet 1 and the part- . hol ding
chamber 122" 2?%?8 aéﬁ}ef%eer 528 Etthﬁ%bade ;i ’E%Bglé“‘l“%tef Ftoéfi‘é‘t'tyﬁ ata
surfaces 2&up @art is ﬁj&@ezjealbetﬁeeﬁ%é‘ﬁﬂt %ldtx@%h%ﬁ&rn‘aﬂg%g&a& Pf the blade 21.

This elimnates the possibility t hip part Is squeezed between the
part - hol di ng c hahlipsswingablerglate 20 Hak adent?l shaft 22 swmgabT;hleeld;by ﬂ@&i&hﬂng@lctadrﬂ 20

has a cent shaf.t t he beari ngs and 13 mounted in
the drum b 9‘ oyntef in g}ﬁéﬁ"ﬁ@\r}’g’ayifngf%%%%f HﬁéFs)PeCtWB’ Jeﬂ?tcre&qra@h%ﬁ £2h% fas a
front end QR VRS o] [l e

23 is mun?ggtt?gqtoﬁde&%éﬂgﬁ?gig?’gg end ﬂo{@\i!\;clr;”t\%?r%g ﬁ”‘é éfﬁ\”és)pﬂ g\ﬁfdr”é’petldo“’t%

rear side %mmutﬂngumcboﬂywingmginhm 24 iy mbadteditp thbadar sidb of trtdrentbedd$ and
t hr ough thga[sdr um bo ver a driyving puI | ey 26 di sposed on

d
the front 354 OAINg }/‘t‘{ %gqtaé e’ﬁFEﬂﬁ fﬁiwg ShedmmeRadytidas fiideyepaldridps26 and

E he 31 12 gv\ﬁnleplm's'cﬁépo@éﬁ on'{he fiofh §idaPhSeh! At paRided o BERUUAY ailifg bifeyHd Vi NI

and the follower pulley 23. The swingable plate 20 can be swung via the driving pulley 26,
the belt 27, and the follower pulley 23 by reciprocating the rotating shaft 25 in the directions
A and B. The angle through which the swingable plate 20 swings is defined by a certain
maximum permissible angle (e.g., about 90°) by a stopper mechanism (not shown). This
angle is set considerably smaller than the center angle B (e.g., about 215°) of the sectorial
blade 21.

The method of driving the swingable plate 20 is not limited to the aforementioned
method using the belt 27. Of course, the rotating shaft 25 of the motor 24 may be directly
connected to the shaft 22 of the swingable plate 20 to drive the shaft 22

The operation of the part-aligning apperatus of the construction described above is
next described by referring to Figs. 4-7. First, the chip parts C are introduced into the part-
holding chamber 12 from the part introduction port 10. The chip parts C are collected in the

chute groove S by the tapering surfaces 2b and 11b formed in the drum body 1 and the cover

Sheet Has Been Replaced 7

TR B




the belt 27, and the follower pulley 23 by reciprocating the rotating shaft
25 in the directions A and B. The angl e through which the sw ngable plate
20 swings is defined by a certain maxi num perm ssible angle (e.g., about
90[err]) by a stopper mechanism (not shown). This angle is set considerably
smal ler than the center angle [err] (e.g., about 215[err]) of the sectorial
bl ade 2 1. The nmethod of driving-the swingable plate 20 is not
limted to the afore i on thod using the belt 27. O course, the
rotating shglf' fe?SCtB’FH"teﬂhe ﬁi‘fﬁgl"?g@ C%HSF BEOYE ¢ Bauy te shmaur efithegvidheWsifzgach 22
of the sw nggp I | T ration of
the part-ali gn#ﬁé@aﬁgg}r\‘ﬁ l\jérp%l r%z%c:e. Egﬁgfﬂgﬁfghh%ﬁchgtggp?%ee%xsa gglggit@e ﬂ‘é'}(f’to
described bfie heigbtiand atcertin gearafied! This praventd the chipi garth@filom Keifg 6riédiéd pguced
into the part- hol gjn . chanber 12 fromthe part _introduction port 10. The
chip parts COXF¥SE Girpdiondy therhpiesremin 2 (inedes Gi-by slidies dawe thermhuta grbaves

2b and 11b f-@¢g&daiivhi; Y/ - ,
respectivel ; ) Thgal\lk/{]‘1 ggﬁgdo%{d;%etn%ﬁ%at%dg?g%}{/@%é@ é_tq%gl Sl{o&” % 'ﬁ'g 1%'111261*’ Bli’oucthe

wi dth W of dfiichity. fihenpthe thif pans passehiguyle theci@hl@B pRssadd 9 afgRENdMilebiOg Ut €
groove 5 is egﬁ]a to the sum.of the heidgtgt H and a certain clearance. This

|
prevents t HBS EHiephangh & part (G, §hdipg daynwriddhrasghithe ehuse sepoveiSde anlelerated on i n

the chute gRA | rdals r | ding .d the chute groove
5 are verti cal }ésogfﬁrggggasgﬁg@%ﬂ}ﬁe%#ep srggta%%‘ri%dgs%h%%e“' éegg%eqblg?tfy’ ®4s shown
in Fig. 4 vlitwiog adiay bf parts @,-CTéenot pdse tirbiugh haighte frss, prodwdigdicibiigng.

di schar ge passag? ﬁésand are delivered. On the other hand, a part C4 sliding
downwar d t hr ough % HEs eanditiongit g swingable plate20aptatesdn dhe fonvand; dreckiemnet ipass
t hrough t hgrga y h 0gs. | n ent | he. fo Nlo]
array of parts&%[ﬂg?ro?-t%[ag% k(‘:g%ncglip %}séﬁsth ﬁ&o%gﬁ%r%"g 68%? %{apgfrt%ey,agg?gduci ng

cl oggi ng. dislodges and fthtdwssdaaitcthé pad C, iif a tirectidnioppaditeacRh@liRectiOn iPhalcRS i N
the forward,direction, i.e., in the direction of the arrow A, the chip part
pushed by tHP RaSAre diggfergedas showmm Bigfighysionsningdhgsate an 8 titbistimgothn”
the part Cigfd ind 1 [ i the directi on.i ich chip
parts are dlgi({:l]ﬁn r g%%oggheiﬁgvﬁrﬁoﬁgg?% &ﬁy Iht%h“lﬁeégeh (%p?grt]l?enpgarfshrbé'g’aégﬂob'&ot(e'g:' Ry
this tine, topef)tbagart Cpandthusnindse npaestriéirgfolceGorn Hepa@ T, kxtdpe fveirahty. of

the parts err]-CLerr] following (e.g., on top of) the part C4 and thus
al nost no %@ferfﬁl’@tch‘ﬁg’aﬂ&é‘é“ Qéte%S%Mtﬁeft"ﬁ‘ee arthrogresidgways cethout overigading ity As

-(I)_CZ; ?‘;g{j?hgef‘t%%?n-s&&%ﬂceqh%rféllo&iﬂg pQr?s @?—E’i lir%lurd?nnthng%aR 'c 4tcgrr1 g%isglilaq'ggga#gm%é hout
gate port 8.

If the swingable plate 20 is swung further in the direction A, the front edge 21a of
the blade 21 carries the chip parts which have not fallen in the chute groove 5 in an upward
direction and elevates them. Thus, the chip parts inside the part-holding chamber 12 are
stirred. Hence, the bridge (e.g., the blockage) can be removed. Furthermore, the top of the
chute groove S is skimmed by the outer edge 21¢ of the blade 21. Therefore, chip parts
which are properly aligned in the chute groove 5 will not contact the blade: otherwise,
sliding movement would be impeded. The chip parts slide in a downward direction as a linear
array along the chute groove 5, the gate port 8, and the discharge passage 9. Asa
consequence, alignment and delivery can be performed efficiently.

Fig. 6 shows the exemplary front limit position of the swinging movement. Even at
this limit position, the top of the gate port 8 is covered by the outer edge 21c of the blade 21.
That is, when the sectorial blade 21 is swinging in the direction A, its rear edge 21b does not
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a consequence, the following parts Clerr]-Cerr] including the part Cerr]|
can be discharged fromthe gate port 8. If the swingable plate 20
is swng further in the direction A the front edge 2la of the blade 21
carries the chip parts which have not fallen in the chute groove 5 in an
upward direction and el evates them Thus, the chip parts inside the
part-hol di ng chanber 12 are stirred. Hence, the bridge (e.g., the bl ockage)
can be renoved. gurthernore the t of the chute groove 5 i s ski nmed by

t he out er P&§guertpe 83‘6fP°E"h% Tl?leé?&éef?ﬂge %h%?@#‘é blade glﬁl‘ﬁok%’épt’%f timBeiE Pafts.
|
IR T NS S A S v

downwar d dmesreartdm:llam falllintoathe gate rpayt allbmg bldde 2¢ huémsvghgauehéreahb&‘d gat e
port 8, and the disch a consequence, allgnnent and

lar ge passa
del i ver y gizgrtin. that is.gp M’@Ff'%geﬁ@ kap part will be hejd; hgtweendthe jear edge Zhbeafpl ary

front PR ngi ng novenent. Even at this limt position,
t he top (r)T}htet he ézte{tag'a tﬁ)g%attgs?@wcovered by the outer edge 21 ¢ of the blade 2

1. That is, \Ahem&érhemsemgmecabggmh@dﬁe ingsbl6 plark0NGvihgs ihRGeshvabE Bir&liofy 1S
rear edge, 21b does no pass over the gate port 8. The outer edge

21 ¢ of the 'Blth?ié"'@ﬂop§fm@rﬁ”%¥/5ra‘t"W@gg?éﬁ'éﬂ peresh@wvn meldigr i Thgl opip RAIY €ng t he

o | ont ati SRVEEFRY shelrnd Badd ZIEC A0 iate 21 BidpsRlE o bENEP HREBINRRs ehigi ngs
i n the reparteliingintecid ehate gloave 5 SFig. 1 shb@s dh eipiay Barwwdd tiitpdaioh ofi | |

be held between.the rear edge 21b of the blade 21 and the gate port 8.
Af t er renﬁ\?lsﬁ’g‘“&’%mé}’%wtﬁé etdedli ngabl e plate 20 swings in a rearward

hown 11 Fi g 7R ferkira B 5T R LS AT AT an Y00 b pRAS B .

bl ade 21 béhisd mte@wmodble pla@e 20 eoH thi oppbéie sifeTRheshuEEidoPa 5 ). ThEsy &m;ngartsnt 0
the chute groove 5. F shows an exenpl ary rearward |imt posi tion of

the swi ngh bnqﬁ@bm&he@huqergéowea%eAsz@rdmgly the centw]@?gée B wéthedader2 ldagl e
[er _r] of Q?er?élggﬁlsgjrh t%he %éd(g%ellg o’ftlg laJe I |s 1ca}]%r s% %Im)}ét},ltpet% or»\r/egtg\% 5) .

behi nd t he swn he op 0si e SI

These chi ﬂ\epaa[rtlﬁmv\pd)dxtxdmiftﬁ@i\blngllﬂg%d\)éﬁmeﬁhwoamgﬁ(FQVG In tbﬁsﬁﬁﬁﬁhrnmky, t he
center angle [err] of the blade 21 is referablg set so that the rear edge
¢

21 b of t Fiéension@E chip pags belind tdeiswingableiplate R0 can be eliminatedagcordingly, all of

the chip parts in the part-holding chamber 12 can be caused to fall into the chute groove 5.
As discussed above, the dimensions of the chute groove 5 formed between the drum
body 1 and the cover 11 are used to select the orientation of parts with respect to their
height and the width (H, W) dimensions. The gate port selects the orientation of the parts
with respect to their length (L) dimension. Hence, the alignment efficiency is much higher
than that of known bulk feeders. Furthermore, the swingable plate 20 can be swung slowly,
since the rate at which the chip parts are delivered is not readily affected by the swinging
speed of the swingable plate 20. In this case, the parts are less damaged. In addition, the
apparatus is quiet in operation. .
If the number of chip parts remaining in the part-holding chamber 12 is made fewer,
chip parts fall into the chute groove § at a decreased rate. However, the chip parts remaining
in the part-holding chamber 12 can all be expelled, since the front edge 21a of the blade 21
forces the chip parts staying on the inner surface of the first block 6 toward the chute groove

5. If a large number of chip parts are introduced into the part-holding chamber 12, their load
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the rear limt position of the sw nging novenent shown in Fig. 7. In this
manner, the retention of chip parts behind the sw ngable plate 20 can be
el imnated. Accordingly, all of the chip parts in the part-hol ding chanber
12 can be caused to fall into the chute groove 5. As di scussed
above, the dinensions of the chute groove 5 fornmed between the drum body |
and the cover 11 are used to select the orientation of parts with respect -

to their t ' | ects the
ori ent at o 0 Sp pifs el nedrund ko BRI bR B AR BR ae BSLER o
the al i gnwérie chif partsanaybd impeved) Hovedver, thdibladd Dininapbe aguvo pusk ky tiRagder s

Furthernore, the swi ngable plate 20 can be swng slowy, since the rate at

whi ch t he PORiSatsagylar lareévaéﬁeqﬁd\rém@ue the rﬁarlctr@erhrerty ther lpad tleansespenthes thahigi ng
speed of %Qﬂs gg{]}q&ggmrg t% a%?{)o %‘u t%l case, the parts are | ess damaged.
I e

In additi e appar "ROOper ati on. | f the nunber of
chip parts ren’&lﬁmhagréslnttrhibnﬂaﬁ teabl@bldp@@n%h@dﬁ%ﬁwnjtﬂe tRutEBARVE BWE it 0\911’1“ p
parts fall into the chute groove 5 at a decreased rate. wever, the chip

parts remd¥ghagnd is nokgesprigted, maliln @f@efckm\eﬁec@ml@anTWﬁO@elfé&m@Bdmge si nce

he f

neer ' our FAREE. & beditesiagd BE 6y ol L BTk Bl PreRBlot Bk VBN b fafeag
lnurrger of tieduitipe appatasustireakisrionad Iceahtitulag rﬂthed@aratgmlssﬂge gll%b&HMoég%d ﬁr hei r
oa acts on the

chip part SVeioyscte shigmartfe srgwdsestwm tige cfwrwoemé, mwéhqsmris;rthq pagt isinat
movenent LS};S ?ro?{i:m% re?rrs‘irfe ﬁé{g nﬁjﬂ? move WRYG rrec ﬁréto)?&%neglm?ey be

made to p I Ait'erva

restricti dnedu&r ih (wl'ﬁdiﬁhh Glﬁiﬁ pa@ﬂ‘ﬁl&eqha@fdry chtﬁ}ﬁar@m/rﬁc}p&éhﬁt ﬁa&ﬁllpa@xeﬂ Afeough
the gate port 8 snoo In the present invention, each chip part

slides dofiPR :ﬁéuwﬁb@wn@awv@rquwoaﬁemr t§pchigmerts erermet overtaaded; (Tt
acones. o1 osh il BENRAURRe o LRES AL Saoch or bEASH R HBEBEDEE T e e

beconmes cl 6gged or ove I's un

damaged oswingableiphite 2P ekept sisinkingak aesteswry. | n particul ar, If the di scharge
passage 9 becones_clogged or overflows, the chip part C sinply stays in the
chute groove 5. Refgringtiet (Qofigs?, there '%}%i\owﬂl@Oﬂ'@f eYAIRMaTH PRitaligting aprasatusinde.

aii ch ¢ no 2EirSUBE e TRY BReskd g 0T L ERRPRp S MRt BV BE a1y

al i gned arrefe&hwﬁlymé?blls edaribas figifes and tHVBHe Bbhpsieh@vhitiEnse beérhareﬁaly p
parts are not overloaded. That is, when the discharge passage 9 becones

cl ogged odewvibed pajlneot besleparibef egainbelewr i f the swingable plate 20 is kept

SWi nging as necﬁlstﬁ?sre\(nbodlment, two covers 11 are mounted to the opposite sides, respectively,

of the drum body 1. Two chute grooves 5 are formed in the inner surface of the drum body
1. This drum body 1 is substantially cylindrical and has ports at its front and rear sides. An
annular portion 30 protrudes between the plates 11. Tapering surfaces 2b tilted toward the
chute groove 5 are formed on both sides of the protruding portion 30. A gate port and a
discharge passage (none of which are shown) extend continuously at the lower end of each
chute groove 5. In the embodiment described first, only one part-holding chamber 12 is
formed. In this embodiment shown in Fig. 9, there are two chute grooves 5 and two blades
21. This improves the efficiency at which the chip parts C are aligned.

In the above embodiment, the exemplary boxlike chip part C having almost identical
width W and height H and a larger length L was considered. The aforementioned part-

aligning apparatus can also align cylindrical chip parts C having a diameter d (effectively
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Referring next to Fig. 9, there is shown another exenplary part-aligning
apparatus in accordance with the present invention. Note that |ike
conponents are indicated by |like reference nunerals in various figures and
t hat those conponents whi ch have been al ready described will not be

descri bed agai n bel ow. In this enbodi nent, two covers 11 are
nounted to the opposite sides, respectively, of the drumbody 1. Two chute

: | ' f f.the d body. 1. is d
Pody 11 o CERUPBRE 440 s e dBRD B0 E (roT DLENOMAN Fieo o hedenraigls

sides. An aanulsanligotylindricadChippaits Wiese HigheRed is dRaPloahe kengih L,-Eﬁaﬂ%'[siorlﬂip
surfaces 2b tilted toward the chute groove 5 are forned on both sides of

t he prot r udPHgWhese diametznd ivgrgateethsn the lgngthd. di schar ge passage (none of

whi ch h ' | y,-,at ¢t h d. of t
5 T the enbod! Kaneq BoBRiG BN Bl et Sars Sio B it WP heRiaR ot e
formed. | n différentdrdae eaoieither(BQWL + W BiH), af shdWieinFigy. € 1 {AYanaNUEE). TheQVSsts®

and two bl ades 21. This ihﬁgroves the efficiency at which the chip parts C
are al i gnedan be passed threpghibe gatewertedhinddiiess orientaborexseshomariy Figxl (Aebychi p

t C havi I ' ical w dth Wand. hei,ght dal I th L
e cons: arang Wt AFRE chifle shhdtes 2t REE TP Rl BsPltba P o8 8fing &0 idheg
cylindri calofeld gatpsrt 8 geedtérthftfHand @8R WIThEpdr8Cdan \bRIpYssed through the I_gate

1 g.

defining the Wand H dinensions) and a length L (L > d) as shown in
10. The apParts evendmp vertisel agientgtion ps shacyn indlie. dHIB) prasetnantho beight offtbe gated i s

| tot I d hi ts wh di t ' t th
the 1 engt h tor ¢ ERbtdr ran B Ul P g LB e berS o wipn st e Blpare
whose wi dt kvidsamd Heing! difteAsionsdirt HRY ffe, InfA0HRACH 1R AT67endehtibhed dhippai¥s™ H)
as shown in Figs. 11(A) and 1léB . These parts can be passed throug% t he

gate port 8vhoselk is greatenthap'Weand &t i on as shown in Fig. 11(A) by setting the

wi dth of the chu ove 5 greater thapn Wand .l ess than L and.setting the
hei ght of the gg)? 8%@?‘%@"&%&5’%? "?tH%’pﬁq tgﬁ;d]e_ FhodE ef‘%S%'"\ﬁFFSTﬂ'bthﬁéb?%e can be
passed t hr etgbdintentsgaeblatRIZ1 oF thRY &inbabl@pMAI 10 i§ Fhaped iR aALEEN B HAVEF thd

Fig. 11(B) by setting the height of the gate port 8 greater than Wand | ess

than L. Fubladeinsntdimiteddo shipembedimentahowevegn cubic chip parts whose W H,
\?\Aqgslé Ei |m53n3|r ggf énr rh? ﬁ&ﬁgﬁ%ﬁ%’qﬁgcr}ib%g %{)})\ire? rt]hetcoen';[ep%f ?thtﬁo% ) tﬁé (s)\gﬁgaﬁg ipfa)ltep ts
is coaxial with the arc-shaped chute groove 5, and the blade 21 moves along the chute
groove 5. It is only desirable that the blade 21 pass immediately over the gate port 8. Hence,
the same effect can be achieved by making the center of rotation of the swingable plate 20
off the center of curvature of the chute groove 5. In this case, the swingable plate 20 can be
miniaturized.

In the embodiments described above, the cover is mounted to the drum body,
thereby forming a chute groove between the cover and the drum body. The invention is not
limited to this structure. The drum body may be used to solely form the chute groove.
Furthermore, the inclined surfaces (tapering surfaces) for causing the chip parts to slide
toward the chute groove are not required to be formed on both sides of the chute groove.
Only one inclined surface suffices. Moreover, the chute groove in accordance with the
invention is not required to be arc-shaped. It may also be rectilinear and inclined.

Accordingly, it is not required that the part-holding chamber be shaped like a drum.

As can be understood from the description provided thus far, in the present
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O course, the inventionis not limted to the above enbodi ments. In the
above enbodi ments, the blade 21 of the swingable plate 20 is shaped into a
sector. The shape of the blade is not Iimted to this enbodi nent, however.
In the enbodi nents descri bed above, the center of rotation of the sw ngable
plate 20 is coaxial with the arc-shaped chute groove 5, and the bl ade 21
noves along the chute groove 5. It is only desirable that the bl ade 21 pass

. di at el t ce.  oct, b o pas
ki no the R e afe PRSP Shlseua MG s 48GF fhbSH M HoeRaneE G

curvat ure cohrdugh thdigdte pgit OlavRis anhér, tHel chifCas e, cah be seyplikgabh givieh akientdlorcan
be mni aturj.ze n the enbodi nents descri bed above, the cover is

l. . A )
mounted to &Bf% Hhegdiyholding chasgber &y madfgvesy sinpleingtyetiee. dsouskmanpamtcover

and the dr The i I: i i J¥l t hi tructure. The.drum
body may bgqha@g )é%!g %Hé%a?éﬂrlﬁ?fjﬁzs rg%%ettlg Sg?%g@gé %uéﬁuﬁegrﬁg‘r/ee%)y 8™ §E8hed
surfaces (tingead ofyestrictirpotbs phip parts byiappiging figrce tepetpaThen, the chlp sietstamar d t he
chut e groov Cgre n%t rqeﬁ‘qui red to be forned on both sides of the chute
groove. Onlgscopiged from the gate porta Consegpentlye the qbin pastscare pravented fom bgingve in

accor dance Wef‘lga&eg?Nh%\‘%érh?&ﬂ&zccﬂpéve Gl .rdfsgh&rge §§ssr %eg%?ép)%gg %{ﬁe{ﬁg\%s.a' S0

r i
S n e
be rectilinear an ordingly, it 1s®n

part - hol di ng chaiven ifake ghaped id ¢lbged vAtHIAThip part, the cRfagiataR®e VEHSVeatEyOd
fromthe deiscr,i p%i on provided thus far, in the present
e

i nventi on, IOFITE WisRagt By means pfdbe bladg af the swingable plate. dowardavdirectipn difseent n a

be suppl i ed TR o By Ve 7 BaRPhk ciscPlrkld A EERRRquehi 4 bl R

made very dessplamaged. Sthe pattyietd cal thereby beinggrpagdat us rarely breaks down. Each
chip part is made to slide along the chute groove by its own weight instead
of restricting tHBcahpys-¢rseribedgxemplary iempotionends atgdniended tphemillustiasivetin all

t i f -gat t. tdy, th hi zs.
Prevent cd feaecRe ifer A eSIRHE RPeplsrudE iR cbbisehe frasehthnfegion i ©
di schar ge papsager nfang veaeshs o dOMRE] |r@Y¥ementation that E%r?ge h%ri@é&eﬁ&ﬂtt eport is

clogged with a chip part, the clogging can be renove y forcing this part,
by means ofdes¢riptionagatapfedthisesin by ageindon skilkeddn thoarr dAlhsubhrectations alid f er ent

the chip pdPe et B Cosdiatadd DR et in e YoRe and S AL RBLet56t AR e

defined by the following claims.
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The above-described exenpl ary enbodi ments are intended to be illustrative
in all respects, rather than restrictive, of the present--inventi.on. Thus

the present invention is capable of many variati Cmﬁsi_,ég”gg ailed

i mpl enentation that can be derived fromthe descri herei n by
a person skilled in the art. Al such variations ns are
considered to be within the scope and spirit of t ntion as

defi ned by Vh{ I@gﬁ' §.NB.
13 WHAT IS CL ‘ﬁ@g WE%% 1. A part-aligning apparatus conprising:

a part-hol di ng cHambeart-dlighirecpparngabmpgsiagnunber of chip parts, said
part-hol di ng chanber having a bottom having an inner surface; at
| east one chute d§rR3GvRo!4ing Fhamber forageammadating 3 numeher ofiehip parts fsaidipertuwidiogn

of said par%mgpﬁg&g;@é{%%h g %C@H} ub@eorient chip parts in a given

direction, erein said chip pa e successively dowward in said

chute groove; at least onatchlite @sdoverferngall 4t 14261 ih thohA®Gudfacd Gthe BYREMYTdaif
said chute groove and permtting said chip parts sliding dowward in a
gi ven ori enbat-NeJding|chambes and actigite agiedloRép partsin @eivesidirgrijon, aderein said chip

t her et hr ough, : I i.sehar assage for aligning the
passed chi p&f)_tasrs'élge fur?c%ssﬁ%%]xéﬁ gﬁ&'yag‘@é 'grcéflﬁe §%\|%d parts; and at

| east one swi ngalt iagtl ik gavorgabhyd fahélidvwis e oS siidichuaé Erdat dhdigersligmper
and havi ng a.(ﬂi stal end portion passing over said at | east one gate port,
sai d swi ngatffechip parts hgingdovmmagt i@ giveeonianiationialpng srid chuletgsaoetosai d at

| east one g pbnormal orientation toward a direction
di fferent f%tgﬁ]esggﬁhpg%ﬁp%r%h@%i ch the chip parts are discharged, thereby

renovi ng cl oggi ngt least one discharge pakbaefar dligaligGhé pgssepetap phnsinGf lirlaaim 1,
wherein said at | east, one swingable plate is shaped into a sector and is
swung t hr oudjfFharging §idpartsatnd s so set that a rear edge of said sector does

not pass over Saia@le%t Jng"&l&/}ing%g pg?é &niRQJb‘iy held inside said part-holding chamber and

having a distal end portion passing over said at least one gate port, said swingable plate
being swung to urge any chip part halted at said at least one gate port due to an abnormal
orientation toward a direction different from a direction in which the chip parts are

discharged, thereby removing clogging.

2. The part-aligning apparatus of claim 1, wherein said at least one swingable plate
is shaped into a sector and is swung through an angle that is so set that a rear edge of said

sector does not pass over said at least one gate port.

3. The part-aligning apparatus of claim 2, wherein the angle through which said at

least one swingable plate is permitted to swing is about 90°.

4. The part-aligning apparatus of claim 2, wherein the angle between a front edge

and the rear edge of the sector is about 215°.

5. The part-aligning apparatus of claim 1, wherein an inclined surface for causing

the chip parts to slide toward said at least one chute groove is formed in at least one side
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3. The part-aligning apparatus of claim2, wherein the angle through which
Said at | east one swingable plate is permtted to swng is about 90[err].
4. The part-aligning apparatus of claim 2, wherein the angle between a

front edge and the rear edge of the sector Tllss$teaiis BekbReplaced 5. The
part-aligning apparatus of claim1, wherein face for causing
the chip parts to stide toward said at |east ve is fornmed in
at least o i . . 14
surface of E‘?éaféa%ﬁé%'i‘f’ﬁ%ﬁ&‘dﬁ'& %W?g’rt?ﬁrer. 6. The part-aligning
apparatus of claim5, wherein both side surfaces of said part- hol ding
chanber are inclined. 7. The part-aligning apparatus of claimb5,

wherein said at $.ehbe puhalignmgapporatustfaiamd, sderanchetti skle aurfaces bf swdipsrtir f ace

at its distal.. en rtion.,. 8. The part-aligning apparatus of
claimi, wh@fj’é‘ nc?’a'%ger areiniclined 4 hart-hol di ng chamber conprises a drum body

and a cover portion; said at | east one chute groove is formed by
an arc-shaped groove created in the inner surface of said drum body;

sai d at | east oné Hhepartraligningapparptus of daimrfe svherenysidt attleass anedsvangabddysimed
chute groo%ﬁg' ate port is fornmed at the

junction o %g'?:g‘%ﬁf ap Qg@qed&ﬁga(g%%titéld&?%%g ?’gﬁ fsaid at | east one discharge
passage.
8. The part-aligning apparatus of claim 1, wherein:
said part-holding chamber comprises a drum body and a cover portion;
said at least one chute groove is formed by an arc-shaped groove created in the inner
surface of said drum body;
said at least one discharge passage is formed tangent to said arc-shaped chute
groove; and
said at least one gate port is formed at the junction of said at least one chute groove

and said at least one discharge passage.

9. The part-aligning apparatus of claim 1, wherein:

said at least one chute groove comprises at least two chute grooves formed in
parallel in the inner surface of said part-holding chamber;

said at least one gate port comprises at least two gate ports formed at the lower
ends of said at least two respective chute grooves; and

said at least one discharge passage comprises at least two discharge passages which

both act to align the chip parts, coming out of said respective at least two gate ports, in a line

for delivery.

10. The part-aligning apparatus of claim I, wherein:
each of said chip parts has a length L greater than its height H and width W;
said at least one gate port has an opening having a width that is equal to the width of

said at least one chute groove, and greater than said height H and width W of said chip parts,
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9. The part-aligning apparatus of claim1, wherein: T sai-d-at-- | east
‘one chute groove conprises at |east two chute grooves fpL Ln_oparallel in
the inner surface of said part-hol ding chanber; gﬁ%g‘ a2 Bl Hne
gate port conprises at |east two gate ports forned at trHﬂE” ﬁ f
said at |east two respective chute grooves; and one
di scharge passage conprises at |east two discharge passages which both act
to align they M MaR34ill FenghPloP i@ LhipQhrtSaind "espective at |east two gate
ports, in a line for delivery. 10. The part-aligning apparatus
of claim 1, whersiidat least one gate @actlopefing Aada bdighp thraiig grehtasthan tientgight H and

greater thgn it i ght H and w dth W said at | east one gate port
has an opeﬁlen‘ﬁ‘dﬁhgﬁﬁgdgesw}l??ﬁh%%@tni[s equal to the width of said at |east
one chute groove, and greater than said height Hand width Wof said chip
parts, 15 and | ess
than sai d | engt hlL She pat-dligringapparatss ofautadm 1, further inchiding aaholoe &strotatiag gat e
port opening has a hei ght haﬁ is greater than the height H and the wdth
W and Ieséa‘ijﬁbf?aﬁ?é’elsg’ﬁ"@a eplate. 11. The part-aligni ng appar at us
of claiml1, further including a notor for rotating said at |east one
swi ngabl e pl ate. 12. The part-aligning apparatus of claim 11,
wherei n sai d not t2. Thempaxtraligaingsppdratud of ¢laimg 1 f,0mlteeeih said anadoradonmardtatesrits
swi ngabl e pl.ate wvia a helt, and pul | ey nmechani sm 13. The
par t -al | gnPHgng P 40 ST 8t legf apbswiedhipalees via ¢ Relt ged pulley desBATEY nechani sm
conprises a driving pulley connected to a rotation shaft of the notor, and
a follower pulley

13. The part-aligning apparatus of claim 12, wherein the belt and pulley mechanism

comprises a driving pulley connected to a rotation shaft of the motor, and a follower pulley
which is connected to said at least one swingable plate via another shaft, wherein a belt

connects said driving pulley and said follower pulley.

14. A method of aligning chip parts, comprising the steps of:

causing said chip parts to slide into a chute groove;

orienting said chip parts in a given direction and causing said chip parts to slide
downward within said chute groove;

passing said sliding chip parts through a gate port in succession;

aligning said passed chip parts in a row and delivering said chip parts; and

urging any chip part halted in said gate port due to an abnormal orientation toward a
direction different from a direction in which said chip parts are delivered, by a swinging

movement of a swingable member, thereby rerhoving clogging.

5. The method of claim 14, wherein:
said urging step comprises rotating said swingable member such that a distal portion
thereof engages said any chip part which has halted in the gate port, and thereby dislodges

said any halted chip part from said gate port.
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which is connected to said at | east one swi ngable plate via another shaft,

wherein a belt connects said driving pul heet HasBs edower pul | ey.
14. A method of aligning chip parts, conp ps of:
causing said chip parts to slide into a c orienting

said chip parts in a given direction and causing said chip parts to slide
downward within said chute groove; passing said sliding chip parts

t hrough a gate rtd i.on; al.igni ng said.passed .chip parts
in a row and deﬂﬁvgqeﬁﬁégéﬁcgﬁé 1Mol 4 Syrghasr °8H‘8“5‘“g the'Step %I:' 6?%9"9@3?3‘%? part
hal ted in iwatted cai@gqartpﬁfoyingts_@idtswi@abﬁbﬁ@ﬁmlir_l fHel RREASH RIWRIENSi4l cRip Paft€ &lel ON
different froma direction in which said chip parts are delivered, by a

SW ngi ng geieAt of a swi ngabl e nenber, thereby renoving cl oggi ng.

15. The method of claim 14, wherein: said urging step conprises
rotating said sw ngabl e nmenber such that a distal portion thereof engages
said any chip part which has halted in the gate port, and thereby di sl odges
said any halted chip part fromsaid gate port.

16 16. The method of claim 14, further conprising the step of,

after dislodging any halted chip part, noving said swi ngable nenber in the
direction in which said chip parts are delivered.
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