APRARATUS AND METHOD FOR ALI GNI NG PARTS BACKGRB b\ b —6

THE | NVENTI ON The present invention relates to an apparatus
method for aligning a multiplicity of chip parts in a row and del i vert ng
t hem Known part-aligning apparatus of this kind include bulk

feeders and vibrating ball feeders. Bulk feeders are roughly classified
into pneunatically driven bridge breaking type and bridge breaking type
usi ng an upwardl y thr SRPARATUSVAND MRATHOD NEOREALIGNING PARTSN type, it is
difficult to adjust the anbunt and direction of airflow. Wth the upwardly
thrust pin type, whenever an operation is performed, the pin inpacts the
parts and so the parts tend to be easily scratched or damaged. In either
type, every chip part is foBAEE NDJOE THi KB O Therefore, if a
bri dge breaking operation is once perfor rred t he br| dge is inmediately
restored. In conSlepmesenthm*eérﬁtmma@latas whi arh apguatrs tarseandi neigtod s
low. In the case of the vibrating ball type, any bridge is not readily
formed. Howfoeralidreingegmudridpl licd taxpE chiippanishinta vowiandedslivering
transmtted to other apparatus. Furthernore, |arge space i s necessitated.
A part-aligtheq.apparatus free of these problens is proposed in Japanese
Unexam ned Patent Publication No. 143164/1996, and conprises a cylindrical
st ocker for hol diKipwrhipartpaligning appantaatrusbmfy t‘dbllspdfaed encihde conkk
surface of the outer

feeders and vibrating ball feeders. Bulk feeders are roughly

classified into pneumatically driven bridge breaking type and
bridge breaking type using an upwardly thrust pin. With the
pneumatically driven type, it is. difficult to adjust the amount
and direction of airfiow. With thelupwardly thrust pin type,
whenever an operation is performed, the pin impacts the parts
and so the parts tend to be easily scratched or damaged. In either

type, every chip part is forced toward a funnellike exit. |

Therefore, if a bridge breaking operation is once performed, the
bridge is immediately restored. In consequence, the efficiency
at which parts are éligned is low. In the case of the vibrating | .
ball type, any bridge is not readily formed. However, the
equipment is expensive. Vibration iseasily transmitted toother
apparatus. Furthermore, large space is necessitated.

A part-aligning apparatus free of these problems is
proposed in Japanese Unexamined Patent Publication No.
143164/1996, and comprises a cylindrical stocker for holding chip

parts, an annular body disposed on the outer surface of the outer

S



curved wall of the stocker, and a rotary disk having an annul ar indexing
pertion. This indexing portion is rotatably disposed in the gap between
the outer curved wall of the stocker and the inner surface of the annul ar
body. The indexing portion has a plurality of chip-holding recesses for
seizing the chip parts individually. A chip discharge hole in
communi cation with a chip storage portion is forned near the bottom of the
outer wal |l clurvedewsibakethanstockdihe anat A rotarywhiick haeimdign handiag
recesses are noved. In this case, novenent is provided only by rotary
noti on and sadexing pasyicom. rttkies dmdecijingt pentiolhis atv e adrlys diapeskdss
damaged. I n addition, the apparatus can be easily built in smaller size.
The above- ddscthbegapdretwelengbhe pupacarvedresll roefs the steclsér tanel shecker,
t he annul ar body, and the rotary disk. Therefore, this apparatus is
conpl ex in dnnect sneface «f tie bneakar dody. Thei $ndering porttiat hialsea
rotary di sk be provided with chip-holding recesses arranged
ci r cunf er entplalriay itiyhef r eriysgwsl dicgn frecceisisg st ot heeshapesthef dhip padisi dual
chip parts. In order to align mcroneter chip parts as |long as about 1 mm
| ong, the dmdividudlhy. rfechspedisuhsirgechpl e dassaemmimi caricespabdiaaghypsnal |
size. Hence, the apparatus is very conplex in structure and |aborious to
machi ne, thstorageernsthion hies dogined near fhe kettitpmparft sharauttest svadidleoby one
by the chip-holding recesses in the indexing portion of the rotary disk.
As t he di sk theusheckehanchip Yher psthrevdrmowhidh ttheacdip-bblding Teecestese, |f
5 .

are moved. In this case, movement is provided only by rotary

motion and so it is easy to make an adjustment. The chip parts
are less damaged. In addition, the.apparatus can be easily built
in smaller size.

The above-described part-aligning apparatus requires at
least the stocker, the annular body, and the rotary disk.
Therefore, this apparatus is complex in structure and often breaks
down. It is necessary that the rotary disk be provided with
chip-holding recesses arranged circumferentially, the recesses
conforming to the shapes of the individual chip parts. In order
to align micrometer chip parts as long as about 1 mm long, the
chip-holding recesses must be processed in correspondingly small
size. Hence, the apparatus is very complex in structure and
laborious to machine, thus increasing the cost.

The chip parts are held one by one by the chip-holding
recesses in th.e indexing portion of the rotary disk. As the disk

turns, the chip parts are forced toward a chute. Therefore, if



t he chute becones clogged or overflows for sone reason, a chip part
subsequently fed in will be caught in the chute. As a result, the chip
part may be damaged or the apparatus itself nmay break down. At this tine,
therefore, it is necessary to quickly stop the rotary disk using a full
occupati on sensor. SUVMMARY OF THE | NVENTI ON It is
an object of the present invention to provide a part-aligning apparatus
that is sinphe ¢chmtsd becomes, cleggedasmgeerfdlows [iart sor® deasain,gaechimnd
functions well even if the chip discharge passage becones cl ogged or
overfl ows. part sulbseiqueabdiyhfd bhjwedil bé dalughitnre thearhute .pAs\a deswal tyet hod
of aligning chip parts w thout being affected by clogging of the chip

di schar ge ptssatjeippadrnt magrbéodamdgddiercihteappaltatimati tiskd f mAypop=akt s are
| ess damaged t han heretofore. The above objects are achieved in
accordance downh. tAke thisathmegstivére fiere n\idntisonedyssarapayai okl gosop Si ng:
a part-holding chanber for accommodating a nultiplicity of chip parts; a
chut e groovthéoroearntdisastsing Bh€ulineccapat o sd¥nsdrhe bottom of the
part - hol di ng chanber and acting to orient the chip parts in a given

direction and to cause them tSUMNARY ORIGHINVINVENEIQHt e port for passing the

chip parts one by one, the chip parts sliding downward in a given posture

al ong the chute Ifrdeven obfjsdharfetipassegwerdtor imrémgniony tdhepdwiplepat s

passed through the gate port in a row and delivering the parts; and a

rotary i npepart—abigmindapdesates dhablis sitple dntdteruysaurehdletisndamages

3 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 being 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 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 them to slide
downward; a gate port fpr passing the chip parts one by one, the
chip parts sliding downward in a given posture along the chute
groove; a discharge passage for aligning the chip parts passed

through the gate port in a row and delivering the parts; and a

rotary impeller having blades rotatably held in the part-holding



chanber. The bl ades have frontendportionspassi ngoverthegate port. The
blhades of the inpeller are rotated to urge any chip part halted in an
abnormal posture in the gate port toward a direction different froma
direction in which the chip parts are delivered, thus renoving the

cl oggi ng. The chip part introduced into the part-hol ding chanber is
kept on the inner surface of the bottomby gravity and falls into the

chute groovehambece !Ihe lslades ava\feront drd pedt bdnspdesingdven ttedhgatde
chip part falls into the chute groove and oriented in a given direction.

For exanpl epowber €hé Heladed qfarthead aipateraabexto ket e dee urigeeanyt bripengt h
Is greater than the wdth and the height, if the wdth of the chute groove

is set snal paktt habted hin vwanlt dbrdthd hepdstiugled ief thiee gabiepppatt sowahe ahute
groove can align the chip parts in the vertical direction. Each chute part

falling intditbetibnidi iffierent fBomla didertien dnbywhickhwhieychin padrtsughe into
the gate port. If the chute part is in a correct posture (e.g., a lateral
posture), tHelthepeparthpmssamodiiougle clbgggiage port intact. Then, it is
di scharged into a discharge passage. However, if a chip part in an
abnor mal posture T ghip partliemaicddcedsinte)theepabeshs beéimmntchambetr, ishe
part clogs the port. Since the blades of the rotary inpeller pass over the
gate port keptlan lthe idmeerupfpaetostagi et tion biyeggatidyand fissl hs grto
toward a direction different fromthe direction in which chip parts are
di schar ged. theechetsellgroosret. h8int&etlohichuar §rosve drnfedmediraima Hesgaed port
or nodified into normal posture. This renpves
4 width, the chip part falls into the chute groove and oriented
in a given direction. For example, where the chip part assumes
a boxlike shape, i.e., the length is greater than the width and
the height, if the width of the chute groove is set smaller than
the width and the height of the chip parts, the chute groove can
align the chip parts in the vert.ical direction. Each chute part
falling into the chute groove is slid downward by gravity and
brought into the gate port. If the chute part is in a correct
posture (e.g., a lateral posture), the chip part passes through
the gate port intact. Thén, it is discharged into a discharge
passage. However, if a chip part in an abnormal posture (e.g.,
an elevated posture) reaches the gate port, the part clogs the
port. Since the blades of the rotary impeller pass over the gate
port regularly, the chip part staying in the gate port is urged
toward a direction different from the direction in which chip

parts are discharged. The result is that the chip part is removed

from the gate port or modified into normal posture. This removes



the €l ogging. Hence, the following chip parts are allowed to be discharged
from the gate port. When a guide surface for sliding chip parts into
the chute groove is provided on an inner surface of the part-hol ding
chanber, aligning efficiency is inproved, because the chip parts slide
into the chute groove snoothly. A guide surface may have curved surface
rather than inclined surface, as long as the guide surface can slide the
chip parts irthe tlegghnge Hpromeie throbohlgwing chip\partsisaneeaddowned to be
concei vabl e as neans for renoving clogging. For exanple, where nmeans for
renovi ng cl ogdischanged draw pbet gabe pdwtch are provided with a rotary
menber rotating around a horizontal axis and which rotate just above the
gate port in an dhessktguitie surifaget for s icling phip paditschatgi the chute
direction, clogging will be renoved, because the claw portions apply power
to chip part sgfoouchis pppuidead oni aretnnensut fabe p e par thhsehding agamber,
direction. Note that shapes or nunbers of claw portions are not |imted.
The cl oggi ng-akimving effdcienay be npmrvadyabechaseotheychiprgrarts Edride

i nstance, an air ejection nozzle or a thrust pin may be nounted near the
gate port. Tirtgithei chyke gudoveal syoadjhdgt.edA guidensusfate magnbave tdverved
clogging. The direction in which the air is ejected or the pin is thrust

i s not al wayssurfpde sather bbandmeddined sur fiane, ks dong@s the giiide suirifiageart s
are discharged. The fornmer direction may be at right angles to the

di scharge di¢artsloifle the chip parts into the chute grogve smoothly.

Various means are conceivable as means for removing
clogging. For example, where means for reméving clogging are
claw portions which are provided with a rotary member rotating
around a horizontal axis and which rotate just above the gate
port in an opposite direction to the chip parts discharging
direction, clogging will be removed, because the claw portions
apply power to chip parts in the opposite direction of chip parts
discharging direction. Note that shapes or numbers of claw
portions are not limited.

The clogging-removing means can be other than the rotary
member. f‘or instance, an air ejection nozzle or a thrust pin may
be mounted near the gate port. The pin is periodically ejected
or thrust to remove the clogging. The direction in which the air
is ejected or the pin is thrust is not always required to be
opposite to the direction in which_chip parts are discharged.
The former direction may be at right angles to the discharge

direction.



When the rotary nenber is used as a cl oggi ng-renovi ng means,

ckoggi ng-renoving efficiency in inproved, because the chip parts which are
cl ogged at the gate port can be easily fallen down by rotating the rotary
menber intermttently. When the part-hol ding chanber is a
cylinder-like space whose central axis is a horizontal axis, preferably, a
chute groove is forned as an arc-shaped groove on an inner surface of the
cylinder-1ike spateen §hg ratagypanbemss sgisedhas pstlaggingmenovisgseans,

cl oggi ng-renovi ng neans rotate along the groove. . In such a case, the
cl aw port i orloggiagrienpying wififd cirnaytirohupbetede becaase| GyyFhyp PaFddi ng
function of the chip arts: -- a function for dissolving the

bri dges of dmlgsﬂbarescfmgﬁd agr thaggate portgean heraasidy Eallen gaysy &by

stirring the chip parts in the part-hol ding chanber. -- a function
for forwar di¥Rfafiindotthehsotary memeer tigtermltiientd Ygr oove when the nunber
of chip parts in the part-holding chanber becones small., etc. When

a part-hol di ng ch¥hBer thenparsekotdina echamags aktl & cybinderdidke spsgea
chute groove is an arc-shaped drumformed on an inner peripheral surface
of the fixedhpstmcentradupdipeisppeherisprtahaaxbscl erprieho @ iuReans
is a claw portion  provided on an inner surface of the rotary drum In such
a case, si rdkCQ¥ee 1pofrned agnrAEIr HPad gEpsvenn Sndanpgr| swifage of

part - hol di ng chanber functions as a clo%ging-reqnving means al so,
6 the cylinder-like space, and claw portions of the rotary member

as a clogging-removing means rotate along the groo#e.

In such a case, the claw portions have the following
functions besides the clogging-removing function oflthe chip
parts:

-- a function for dissolving the bridges of chip parts which

S L4 dolor-
~are not g;ideg'down into the chute groove by stirring the chip
parts in the part-holding chamber.

--a funétion for forwarding all of the chip parts to the
chute groove when the number of chip parts in the part-holding
chamber becomes small., etc.

When a pért-holding chamber comprises a -fixed drum and a
rotary drum, and a chute groove is an arc-shaped drﬁm.formed on
an inner peripheral surface of the fixed drum, it would be
preferable that a clogging-removing means is a claw portion
provided on an inner surface of the rotary drum. In such a case,

since the rotary drum which constructs the side wall of the

part-holding chamber functions as a clogging-removing means also,



the construction can be nore si nplified. Further, instead of the

retary drum rotary w ngs can be provided inside the part-holding chanber,

clogging at the gate port can be renoved by those w ngs. When a
chute groove is arc-shaped, it is preferable to form the discharging
passage substantially in the tangent direction of the arc-shaped chute

groove,

and to provide the gate port at the contact point between the
chut e groovthenconstrulitsicinacgnnbe paseagiémpbifhede t he novenent of the chip

parts fromthe chute groove toward the dischargi ng passage i s snooth.

i S not

direction precisely to the chute groove, it may be rather inclined to.

| n anot her pnbvidedrinsdifdet hbeipachthaliing chambelrut elogyimy et &he datered in
in the inner surface of the part-holding chanber, and the gate
port and arpofbroan ket ndwovedolwyr thodeowimash chute groove.
passages for supplying chip parts discharged fromeach gate

par al | el

of di scharge

port

wel |

in a singl éHema chuief groeve isnardtshapesh, ithipppefesable tal formed
with inproved efficiency. The present invention is adapted for

al i gnnent otherdn;ﬁqmng;ngl Paasagx|substartialilyein the tanggnit dsrecebdrer
than the vertical and |ateral dinensions. The invention can be applied
al i gnnent

as to

afidthe lairgeshpaped cetbitte giriopvear and dial prpiviider thalgadte pOparats
boxl i ke chip parts.
the contact point between the chute groove and the dlscharglng
passage, because the movement of the chip parts from the chute
groove toward the discharging passage is smooth. It is not
limited to that the discharging passage is formed in the tangent
direction precisely to the chute groove, it may be rather inclined
to. |

In another embodiment of the invention, plural chute
grooves are formed in parallel in the inner surface of the
part-holding chamber, and the gate port and are formed at the
lower end of each chute groove. And a plurality of discharge
passages for supplying chip parts discharged from each gate port
in a single liﬁe are formed. 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., the length is greater than the vertical
and lateral dimensions. The invention can be applied to alignment

and delivery of cubic chip parts and cylindrical chip parts as

well as to boxlike chip parts.

It

limted tRunthetr,t hpstéad haf dihe rodasggdrius, footedy wingsecamrogent

And a plurality

to

as



O her objects and features of the invention will appear in the course of

t he description thereof, which follows. : BRI EF DESCRI PTI ON OF
THE DRAW NGS Fig. 1 is a perspective view of a part-aligning
apparatus in accordance with the present invention; Fig. 2 is an

expl oded perspective view of the part-aligning apparatus shown in Fig. 1;
Fig. 3 is an enl arged perspective view of the gate port of the
part-aligning ap@thairusbyeetws andFfgatures of the dgnvénitdoanwehl apmezhr
perspective view of first and second blocks of the apparatus shown in
Figs. 1-3; in theFcgurSei 8father dpectripetivhewhetreafy owhighdfaklowsl uded in

‘the apparatus shown in Figs. 1-4, as viewed fromi nside; Fig. 6 is a
diagramillustrati ng an GRIESt DESCROIPTIONDOFNTHE CODRAMINGS of a part-aligning
"apparatus in accordance with the present invention; Fig. 7is a
cross-sectional \Higw flakern perlspeetXvX wiewicf a Part-aligriing. appasatus
"perspective view of one exanple of a chip part; Fig. 9is a
cross-sect i dnahcroedande amotthethep prtesenitginugntappar at us i n accordance with
the invention; Fig. 10 is an explanatory view of operation where a
rotary drumis drigued isnarrexpliceled yerspectivevijew bf tse paptrspigning vi ew
of another exanple of a chip part; and 8

apparatus shown in Fig. 1;

Fig. 3 is an enlarged pérspective’ view of the gate port of
the part-aligning apparatus shown in Fig. 1;

Fig. 4 is an enlarged perspective view of first and second
blocks of the apparatus shown in Figs. 1-3;

Fig. 5 is a perspective view of a rotary drum included in
the apparatus shown in Figs. 1-4, as viewed from inside;

Fig. 6 is a diagram illustrating an operation for removing
clogging of a part-aligning apparatus in accordance with the
present invention;

Fig. 7 is a cross-sectional view taken on line X-X of Fig.
6;

Fig. 8 is a perspective view of one example of a chip part;

Fig. 9 is a cross-sectional view of another part-aligning
apparatus in accordance with the invention;

Fig. 10 is an explanatory view of operation where a rotary
drum is driven intermittently.

Fig. 11 is a perspective view of another example of a chip

part; and



Figs. 12A and 12B are perspective views of a further exanple of a chip
part. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A
part-aligning apparatus in accordance with the present invention is shown
in Figs. 1-7. This apparatus aligns chip parts one exanple of which is
shown in Fig. 8 where a chip part C assunes a boxlike formand has a
height of H a wdth of W and a length of L (H[err] W L >H and L >
W. Electrodes Ca and Cb are forned at |ongitudinal ends, respectively, of
the chip part C  F198. A2 anGbALB afumeEsRedride Fieyshatd JIftehan
provided wth a substgntially circular recess 2 in its surface. A holding
hole 4 in whi &F%‘Fﬁoﬁﬁaﬁ]ﬁg%ﬂétpaﬁ-s fitted and held is formed in the

center of the recess 2. prgeR 'ftry;‘@@gs&?%@@@h%gr%@Iﬁﬁgforrred in
the inner surface of the recess suc at Tts w s equal to the sum
of the width Wof t@@pﬁbtpapﬁéﬁirﬁg %zaattﬂjsv‘iﬁ_ SLEHF NS AN RRle pEEsERPLN

Is equal to the sum of the héeig e chip part C and a certain

clearance. ThengBAESESN 2 sCUSRIS nAY £, Few ]Tﬂj.]% %]%1%&% 883 gh5eHiPpapbout

a plunb Iine extending downward and angle [err _ count efcl ockwi se
direction, forgnhag bQUE whachAsfdsin Phasly. &, BeP6 L8R Pareld85¥hRes

fixed to this cutout 2a. A continuous arc-shaped surface i's fornmed across

both recess 2 anBokl DeK fom dR@HLA a0K: fdone W aces wAItAE £6R, aiRi ROLERGLAN
the sectional direction of the chute groove 5 1n the inner surface of "the

recess 2 and iafthe(d eng) s HacendfL tha)kl pekcProdiesrestdnelch are formed
9 Especially, the guide surface 2b forned-in the inner surface

at longitudinal ends, respectively, of the chip part C.

A stationary drum 1 is made of a hard plate and provided
with a substantially circular recess 2 in its surface. Aholding
hole 4 in which a rotating shaft 3 is fitted and held is formed
in the center of the recess 2. A nearly arc-shaped chute groove
5 is formed in the inner surface of the recess 2 such that its
width is equal to the sum of the width W of the chip part C-
and a given clearance and that its depth is equal to the sum
of thé height H of the chip part C and a ceftain clearance.
The recess 2 extends angle ©; in a clockwise direction about
2 plumb 1line extendiné downward and angle 8, in a
counterclockwise direction, forming a cutout 2a. A first block
6 is screwed or otherwise fixed to this cutout 2a. A continuous
arc-shaped surface is formed across both recess 2 and block
6. Tapered guide surfaces 2b and 6a are formed in the sectional
direction of the chute groove 5 in the inner surface of the

recess 2 and in the inner surface of the block 6, respectively.



of the recess 2 is tilted toward the chute groove 5 and acts to guide the
chip part Ctoward the chute groove 5. Note that the shape of the guide
surface 2b is not Iimted to tapered one, as long as the guide surface 2b
can slide the chip part Cinto the chute groove 5. A second bl ock 7
Is fixed in the cutout 2a of the recess adjacently to the bottom surface
of the first block 6. Afirst groove 6b is forned in the bottom surface of
the first bl ddpedialAyf,l &dhesgnfideesinfatestimngiaried hisn bdtd dmmean fsacgagke t he
first block 6 and a second groove 7b continuous with the first groove 6b
are formed i of lthe apcegisf dciksotilted seowand Mo lchit e hyrodve 3 drdalkctd and
the second block 7 are fixed to the stationary drum1l, formng a gate port
8 and a di schar gaipasthgecitip pairt a@rieowded ethd chodenygnoosei Bn Watte tthat
chute groove 5 through two grooves 6b and 7b, respectively. The discharge
passage 9 | fHearglsape tof tthe guddehapedackeull dsoawod Jiaidedd Itoed agewedar d
at a given slide angle [err] (= [err]). Preferably, this slide angle [err]
is set withirome,r asgdogigves biie3guiderguffacd 2b Ahn Bilcidmtttheahip Part
formed at the junction of the arc-shaped chute groove 5 and the tangenti al
di schar ge passaged.ththelgetiee quuave8 S.s | arge enough so that the chip
parts C supplied in the longitudinal direction can pass one by one. That
is, the height andAtdecandittloakl 7t he fiated pdor ther eusbugh2ayof dilyeredess H
and W respectively, and less than L. The gate port 8 is identical in

wi dth to the adjacently to the bottom surface ofithe first blogdhube ghddwsts. A
part introduction port 10 in comunication

groove 6b is formed in the bottom surface of the first block
6. A flat surface 7a closing off the bottém surface of the first
block 6 and a second groove 7b continuous with the first groove
6b are formed in the top surface of the second block 7. The
first block 6 and the second block 7 are fixed to the stationary
drum 1, forming a gate port 8 and a discharge passage 9 that
are placed in communication with the chute groove 5 through
two grooves 6b and 7b, respectively. The discharge passage 9
is tangent to the arc-shaped chute groove 5 and tilted downward
at a given slide angle o (= 0,). Preferably, this slide angle
a is set within a range giiren by 30° £ o < 90°. The gate port
8 is fbrmed at the junction of the arc-shaped chute groove 5
and the tangential discharge passage 2. The gate port 8 is large
enough so that the chip parts C supplied in the longitudinal
direction can pass one by one. That is, the height and the width
of the gate port are slightly larger than H and W, respectively,

and less than L. The gate port 8 is identical in width to the

10



with the recess 2 is forned in the top surface of the stationary drum 1.
The recess 2 in the stationary drum11 is closed by the rotary drum 11.
This rotary drum 11 is rotatably nmounted to the stationary drum 1l by
fitting a bearing 13 in the center of the rotary drum 11 over the rotating
shaft 3. A screw 14 is used to nount the rotary drum 11 to the rotating
shaft 3. A part-holding chanber 12 for accommodating a nunber of chip
parts C is thubedtmivedn Bophrtr intréduation. pahe Lhiin gammainicationoduced
fromthe part introduction port 10 are received in this chanber.

Pr ef er abl y, wi tle thet negesds 21 4 fdrgnerhds tfe Loptswntace oft thetsdetdonaryh as
acrylic resin to permt visual check of the quantity of the chip parts C
inside it. drumslalso possible to forman antistatic coating on the inner
surface of the rotary drum 11. Furthernore, irregularities smaller than
the chip part mafheeréoesed2ointtkeisbeticnafyncdrwl t He alstsad by ddell to
prevent intimate adhesion of the chip part. As shown in Fig. 5, the rotary
drum 11 i s crobpovgedrwh kl. cFhisdrotakypdruinohl 1is eokhtalplyimduntedftoc| aw
portions 11b protruding fromthe front end of the cylindrical portion 1la.
These cl aw pbet sbatidnaryrdruredully | §ittingd @& Ibeapiaeed I riomtheaclendigyer. I n
the illustrated exanple, the nunber of the claw portions is six. The
cylindrical ofoth¢ orotiany drum 11 over the rotating shaft 3. A screw 14

fitsinsideanar c-shapedsurfacef or nedbyt herecessedportion
11 isoused thandquntsithsl seokagy dsumhdbntentle groratimesthaitag .

portions 11lb are so dinensioned as to pass over the gate portion 8 and
A part-holding chamber 12 for accommodating a number of chip

parts C is formed between both drums 1 and 11. The chip parts
C introduced from the part introduction port 10 are received
in this chamber. Preferably, the rotary drum 11 is made of a
transparent material .such as acrylic resin to i)érmit visual
check of the quantity of the chip parts C inside it. It is also
possible to form an antistatic coating on the inner surface
of the rotary drum 11. Furthermore, irregularities smaller
than the chip part may be formed on the inner surface of the
rotary drum 11 to prevent intimate ‘adhesion of the chip part.
As shown in Fig. 5, the rotary drum 11 is composed of a
cylindrical portion 1lla and a plurality of claw portions 11b
protruding from the front end of the cylindrical portion 1lla.
These claw portions 1lb are regularly angularly spaced from
each other. In the illustrated exa:ﬁple, the number of the claw
portions is six. The cylindrical portion 1lla.

fits inside an arc-shaped surface formed by the recessed portion
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over the chute groove 5, and act as neans for renoving clogging of the
gate port 8. A tapered guide surface 1llc opposite to the recessed portion
2 and to the guide surfaces 2b, 6a of the first block 6 is fornmed in the

i nner surface of the cylindrical portion 1la of the rotary drum 11.

A driving pulley 20 and a follower pulley 21 are rotatably disposed around
the surface of the stationary drum 1l and around the recessed portion 2. A
belt 22 is Roamd timeofihdst hd omk 6eyess shOwndRi FigThe. fIildsmnel pulpas/2udmns
rot at abl eabouta rotating shaft 23 protruding fromthe stationary drum 1.
An el ectricllinave £0 diawnsiomeat asgtohpdss e itdeogaedeonorhéoba8kand t he
stationary drum 1, and the rotating shaft 24a is connected to the axial
center of tlowedrthe chube §rgoPd.5,Wed adie asoneansadgorsenpving ofogdhngiot or
24 rotates in the direction A the pulley 22 trained around the pulleys 20
and 21 novesfwtheegabecpottacd. Wi thperedogtédesautfiseceollcherpysiberteal
portion 1la of the rotary drum 11l. Thus, the drum 11l rotates in the
directi on Bthe rece§sed metuicoroR dndvimdghehguideasyrfaces 2b,i $anof ther t ed
to the above-described indirect drive nethod, i.e., the belt 22 is rotated
whi | e kept ifirs@nbbetk 6 is fidmneslitorthedinace sarfane abtheycylkimduiicaly
course, the nethod nay also be the direct driving nethod, i.e., the
rotating shaportioa dflat hd mbeoroRaryi drvwniécted to the axi al center of the
rotary drum 11 and directly
drives the belt. Adrlvmg@\dﬂeesatzl)cﬁnobfa frkloner pszllllgmfwgaa“ﬁpmmt@bby t he

disposed around the surface of the stationary drum 1 and around
the recessed portion 2. A belt 22 is wound around the pulleys
20 and 21. The follower pulley 21 is rotatable about a rotating
shaft 23 protruding from the stationary drum 1. An electric
motor 24 has a rotatiﬁg shaft 24a disposed on the back of the
stationary drum 1, and the rotating shaft 24a is connected to
the axial center of the driving pulley 20. When the rotating
shaft 24a of the motor 24 rotates in the difection A, the pulley
22 trained around the phlleys 20 and 21 moves while in contact
with the outer surface of the cylindrical portion 1lla of the
rotary drum 11. Thus, the drum 11 rotates in the direction B.

The method of driving the rotary drum 11 is not limited
to the above-described indirect drive method, i.e., the belt
22 is rotated while kept in contact with the outer surface of
the rotarydrum 11. Of course, the methodmay also be the direct
driving method, i.e., the rotating shaft 24a of the motor 24

is connected to the axial center of the rotary drum 11 and
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construction described above is next described by referring to Figs. 6 and
7. First, the chip parts C are introduced into the part-holding chanber 12
fromthe part introduction port 10. The chip parts C are collected in the
chute groove 5 by the guide surfaces 2b and 11c fornmed in the stationary
drum 1 and the rotary drum 11, respectively. The width of the chute

groove 5 is equal to the sumof the wdth Wof each chip part C and the

gi ven cl ear ddcectivedgdpen &het helthute groove 5 is equal to the sum of
the height H and a certain clearance. The chip parts C are oriented in a
gi ven direction [Bha epehtiongpdodes parttabseningt appraetpsr taf the
Cerr]-err] sliding down the chute groove 5 are vertically aligned and
assune a | acenstrpetianedesThabeflorbovehds paxt desoughedheyguetepsings

wi thout difficulty and are delivered through the discharge passage 9, as
shown in Fitg. Fégsenbtand ot-h&irisdndthe gaip eerts Wiaxg dohnadrgedhintigh

the chute groove 5 in an el evated posture cannot ‘pass through the gate
port 8 and thgsparsgboldingogbanbent L2, from tbel parbhgintredycbiopapest
Cerr]-Cerr] cannot pass through the gate port 8, producing clogging.
Under this é8ndTheoghipf pak&sr 6t arg G@Ehﬁ@tedoiatébeiﬁhutﬁeGEOﬂﬁetgth
indicated by the arrow B, the claw portions 11b or the chip part pushed by
t hem open t fegguddgostrdaghsl éb andohiagfasmadt ke Ehepstatianak¥ dru@ction
opposite to the ] 13 L di schar ge
direction ad andvkhe Fotiagy drumhkl | gesHeqaidsed Yon Thehel gl o fother thigeon| y
the wei ght of the parts C6-C8 followng the part Clerr] and al nost no
restricting9FePYe gc%% fHahdpdihe spar pf Ehegpidth W of each chip part

C and the given clearance. The depth of the chute groove 5 is
equal to the sum of the height H and a certain clearance. The
chip parts C are oriented in a given direction by the chute
groove 5. Of these parts, the parts C,-C; sliding down the chute
groove 5 are vertically aligned and assume a lateral posture.
Therefore, they pass through the gate port 8 without difficulty
and are delivered through the discharge passage 9, as shown
in Fig. 6. On the other hand, a part Cs sliding downward through
the chute groove 5 in an elevated posture cannot pass through
the gate port 8 and thus clogs it. Consequently, the following
array of parts C¢-Cg cannot pass through the gate port 8,
producing clogging.

Under this condition, if the rotary drum 11 rotates in
the direction indicated by the arrow B, the claw portions 11b
or the chip part pushed by them open the gate port 8 while

throwing down the chip Cs in the direction opposite to the
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for gravity. Therefore, the part (Jerr] can be easily renoved or thrown
si-:deways wi thout overloading it. In consequence, the following parts
Cerr]-Cerr] including the part Cerr] can be discharged fromthe gate
port 8. In the case of the prior art bulk feeder, all the selections
of the height, width, and the length (H W L) of each chip part are nade
I n one operation and so the alignnent efficiency is low As in the above '
enbodi ment , dissHagd glidectimid@salshownt ia dligecli.ofheoflotle ilmpogled and t he
width (H W by the chute groove 5 forned in the stationary drum1l. A

sel ection i sheapersbOuti st bplyi thee Wedghdf olfehye pdnh)s IB¢-Cheoddtawimgpithe8 and
the claw portions 11b. Hence, the alignnment efficiency is nmuch higher

t han t hat ofpatteCpandralacstbhod kefsdéedetingrFfotteactisean the paxttaCy edceptll
can be rotated slowy, since the rate at which thechip parts are delivered
is hardly affertge@dvity.t hBhevefiorenathe peatt ¢ ¢ betesmsildr merbied ort hi s
case, the parts are |less damaged. In addition, the apparatus is quiet in
operation. throwr msiskiayisowithbatcbouerpoadingsiiilb Iof comnseguence, dithe 11
act not only to prevent clogging of the gate port 8 but also to stir those
chip parts tfeltldwimyg ipeirdge €soVedndiaddmodéhespattces c2im beddischamgedo not
easily drop into the chute groove 14

5. Ther ef or eframhehg atbdee ot tehese chip parts to fall into the chute
groove 5. |If the nunber of chip parts remaining in the part-holding
chanber 12 is nmadinf &her case pofarthe fpriorntact bulk feeder, all the

selections of the height, width, and the length (H, W, L) of
each chip part are made in one operation and so the alignment
efficiency is low. As in the above embodiment, a selection is
made about the directions of the height and the width (H, W)
by the chute groove 5 formed in the stationary drum 1. A
selection is made about the direction of length (L) by the gate
port 8 and the claw portions 1llb. Hence, the alignment
efficiency is much higher than that of the prior art bulk feeder.
Furthermore, the rotary drum 11 can be rotated slowly, since
the rate at which the chipparts are delivered is hardly affected
by the rotational speed of the rotary drum 11. In this case,
- the parts are less damaged. In addition, the apparatus is quiet
in operation.
In addition, the claw portions 11b of the rotary drum 11
act not only to prevent clogging of the gate port 8 but also
to stir those chip parts that form bridges over the guide

surfaces 2b and 11c and do not easily drop into the chute gfoove
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the chute groove 5 at a decreased rate. However, the chip parts remaining
in the part-hol ding chanber 12 can all be expelled, since the claw
portions Ilb of the rotary drum 11 force the chip parts staying on the

i nner surface of the first block 6 toward the chute groove 5. If a |arge
nunber of chip parts are introduced in the part-hol ding chanber 12, their
| oad acts on the chip parts aligned near the gate port 8, producing the
possi bility thatThewefoarsg, dfhd b acleisp urget £hiesel rhdgeparibswevefallt hatol aw
portions 11b of the rotary drum 11 pass by the gate port 8 periodically
and renove t hrhe ettuticigrooveusd .t DE| thd. nuiDas enfienltipy pairts eemaipdngsinan
pass through the gate port 8 snoothly. In the present invention,
each chi p parthe pagdd¢shdddinghehantiey ¢ 2gi dmaeleSfbwer i ahip pergbtfaidinsonot
restricted, unlike 1in the prior art technique. Therefore, if the discharge
passage 9 berdmrehutleoggesvers ater eaveaset rstenHoweivert, hthetdidpecpaptspart
I s damaged or the apparatus breaks down. In particular, if the discharge
passage 9 becomesimirgdedthe mavetrfhalding lohambep 1pacén Gl o gxpedied n
the chute groove 5. The part is not pushed fromthe rear side. The claw
portions || b siinddethe atlaw pmimohk didlby ofovhe rotthe ydidramt idnfoppesithe t o
the direction in which the chip part falls. Therefore, chip parts

15 chuip gayjredtaying opl Yhepusheer baunkf apaves Tl the THie sthibd ogdr 65
are not overloaded. That is, if the discharge passage 9 beconmes clogged or
overflows, nocqgwatd die thikeepyroeveiSavildea tdge nlumberot irghijy parkl esekept
rotated. introduced in the part-holding chamber 12, their load acts on

the chip parts aligned near the gate port 8, producing the

possibility that movement of the chip parts is impeded. However,

the claw portions 11b of the rotary drum 11 pass by the gate

. port 8 periodically and remove the restriction due to load.
Consequently, the chip parts can pass through the gate port
8 smoothly.
In the present invention, each chip part slides down the

chute groove 5 by it own weight and is not restricted, unlike

in the prior art technique. Therefore,; if the discharge passage

9 becomes clogged or overflows, it is unlikely that the chip

part is damaged or the apparatus breaks down. In particular,

if the discharge passage 9 becomes ciogged or overflows, the

chip part C simply stays in the chute groove 5. The part is

not pushed from the rear side. The claw portions 11lb of the

rotary drum 11 only move in the direction opposite to the

direction in which the chip part falls. Therefore, chip parts
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Al though the rotary drum 11 is continuously rotated in the above

embodi nents, the rotary drum 11 may be rotated intermttently. Wen the
rotary drum 1l is rotated intermttently, it is preferable that not only
the rotary drum 11 is stopped but also it is rotated a little in the
opposite direction. In this case, a gap [err] between chip parts C5 and
C6 can be forned further efficiently by rotating the rotary drum 1l in the
opposi te di nett iadrigned are whmplyhpusbedrladk unpddrddyr oflx echtprpart®usl y
as shown in Fig. 6, a chip part C6 touches a back surface of a chip part
C5 when a claae pot tovar lbHdeuushest iacki fHthec i pchargeGrsdaggyPngecemes he
gate port 8 to the chute groove 5. Thus, there is no gap between chip
parts C5 andloggecher eienfiowshi pogarabmsviake pkaee praaridiady thad bteeer .
fall down. On the other hand, when the rotary drum 11 is rotated

i nt ermittentdofaay shrown Liln i6i ¢ep®, rateted.portion 11b shops once when the
claw portion 11b pushes back the chip part C5 <clogging at the gate port 8.
Theref ore, a gapAdthoughotheedotbeywdeumchil pipacostDsuanglyeroyatedrina.
Due to this gap [err], the chip part C5 falls back and has the nornmal
pose. Thus, thehealiveg embodiBents, ptbe tdoteuyh dihwen gil empyr b8 sobatedy.
16 Referring next to Fig. 10, there is shown anot-her

part - al i gni igteppetdend livn adbendartes wi rthotabg pdevmnt 11 nvent i batatede
that |ike conponents are indicated by |like reference nunerals in various
figures and imtgrmitdentdapbhert preferable that not only the rotary drum

11 is stopped but also it is rotated a little in the opposite
direction. In this case, a gap 0 between chip parts C5 and
C6 can be formed further efficiently by rotating the rotary
drum 11 in the opposite direction.

When the rotary drum 11 is rotated continuously as shown
in Fig. 6, a chip part C6 touches a back surface of a chip part
CS when a claw portion 11b pushes back the chip part C5 clogging
at the gate port 8 to the chute groove 5. Thus, there is no
gap between chip parts C5 and C6, thereby the chip part C5 would
keep standing ahd never fall down.

On the other hand, when the rotary drum 11 is rotated
intermittently as shown in Fig. 9, a claw portion 11b shops
once when the claw portion 1llb pushes back the chip part C5
clogging at the gate port 8. Therefore, a gap 0 is provided
between chip parts C5 and C6 by inertia. Due to this gap
0, the chip part C5 falls back and has the normal pose. Thus,

the chip part C5 can pass through the gate port 8 smoothly.
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whi ch have been already described wll not- be descri bed bel ow. In
this enbodinent, rotary druns 11 are nounted to both sides of the
stationary drum 1. Two chute grooves 5 are forned in the inner surface of
the stationary drum 1. This stationary drum 11l is substantially cylindrical
and has ports at its front and rear sides. An annular portion 30
protruding inwardly is formed in the center. Tapered guide surfaces 2b
inclined toward &&dereidde »ReMovECS Bie. f d0nedchrreodls sthiwrsuphatberof
the protruding portion 30. A gate port and a di scharge passage (none of
which are s - i oRPPATEGYSYy AR taecondmncendiidth &heh phesenygroove
5. I'n the enbodi nent described above, only one part-holding chanber 12 is
formed. |n ti%endissgi Matie sHwih 1ike Fegnponenterarar éndivvatedt bygldbees 5.
This inproves the efficiency at which the chip parts C are aligned.

I n the aboveehfFRNGrRepumerads iexvakboenifigppaes @ ihiatgthesersomppaentiscal
width Wand height H and a |large length L is taken as an exanple. The

af orenent i oﬂ@ﬁlfghhﬁyﬁlbw g reggyadasasibad willso ngiti ha daganidedthelewi.p
parts C having a _dianeter d ([err] W H) and a length L (L > d) as shown
in Fig. 11. The &ppdtiat erkasingndo FotgFycdrimar it aare mgunimd $onkesh
dianeter d is equal to the length L and di sklike chip parts

17 sigess e fothaettatienar ydammel - t T chink g gngeres.5 are formeds
al so possible to align boxlike chip parts C whose w dth Wand height H are
di fferent fridmt8gchnpeherugiace pfsthestatsionagshdrame] gShismsaptingary(B).
The parts can be _passed through the gate port 8 in a |ateral posture by
setting the drum 1 is substantially cylindrical and has ports at its front
and rear sides. An annular portion 30 protruding inwardly is
formed in the center. Tapefed guide surfaces 2b inclined toward
each chute groove 5 are formed on both side surfaces 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 embodiﬁlent described above, only
one part-holding chamber 12 is formed. In this embodiment shown
in Fig. 9, there are two chute grooves 5. This improves the
efficiency at which the chip‘parts C are aligned.

In the above embodiment, the boxlike chip part C having
almost identical width W and height H and a large length L is
taken as an example. The aforementioned part-aligning
apparatus can also align cylindrical chip parts C having a
diameter d (= W, H) and a length L (L > d) as shown in Fig.

11. The apparatus can also align cylindrical chip parts whose

diameter d is equal to the length L and disklike chip parts
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wi dth of the chute groove 5 greater.than Wand less than L and setting the
hei ght of the gate port 8 greater than Hand less than W The parts can
be passed through the gate port 8 even in a vertical posture as shown in
Fig. 12(B) by setting the height of the gate port 8 greater than Wand

| ess than L. Furthernore, the apparatus can align cubic chip parts whose
W H and L are all equal to each other. O course, the invention is
not |imtedwhosehdiaheter dnbsdomeater ithanh&habdewgéhbddi nents, the chute
groove 5 is shaped into an arc. The groove may al so be straight and
inclined. Accordithdlsyalisp pesadblreteszshign thonl ke ghdpt pheitdi Ggwhbaeber
be shaped |ike a drum Were the arc-shaped chute groove is forned, the
di schar ge pwdédibeWi endoheighti Hedreodbéfeaagenfromoeatb ohhee ¢LodvB.>It is
only necessary that each chip part flow snoothly into the discharge
passage frol)thascthawn grnobigs.th2 Apandd2dBe Pbetparts can beapassedn,
the inclined guide surfaces permtting chip parts to slide toward the
chut e groovéhapughothel gaye peyti Bedn molbtetalnpdstnrbobil setibingfthae
chute groove. Only one inclined surface suffices. Ny

18 width ofsthenchwaugderyeodbdofeater Hhate¥cangtiess fitan deandhus
far, in the present invention, chip parts are caused to fall ‘into a chute
groove, ali geg&ding sheikeighhdhddeedatior pagh 8hgreafer Wwn H pndt hessway,
the chip parts can be supplied in a given posture. Therefore, the

part - hol di n§henRa¥berThe paxtes wanybe passed through the gate port 8 even

in a vertical posture as shown in Fig. 12(B) by setting the
height of the gate port 8 greater than W and less than L.
Furthermore, the apparatus can align cubic chip parts whose
W, H, and L are all'equal to each other.

Of course, the invention is not limited to the above
embodiments. In the above embodiments, the chute groove 5 is
shaped intoanarc. The groovemayalsobe straight and inclined.
Accordingly, it is not necessary that the part-holding chamber
be shaped like a drum. Where the arc-shaped chute groove is
formed, the discharge passage is not required to'be Eangent
to the chute groove. It is only necessary that each chip part
flow smoothly into the discharge passage from the chute groove
through the gate port.

In addition, the inclined guide surfaces permitting chip
parts to slide towérd the chute groove are not always required
to be formed on both sides of the chute groove. Only one inclined

surface suffices.
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sinple-in structure. Al so, the apparatus rarely breaks down. Each chip
part is made to slide along the chute groove by its own weight instead of
restricting the chip parts one by one. Then, the chip parts are discharged
fromthe gate port. Consequently, the chip parts are prevented from bei ng
overl oaded. No problens wll occur at all even if the discharge passage is
cl ogged or overfl ows. Even if the gate port is clogged with any chip

part, the cloggihAg can bee uneerstdoly fEeRDYhe Giddursi piign pablvidledc @hugct i ng
t he posture. In consequence, the chip parts are | ess damaged. The part

yi el d can befdanpypriovethe present invention, chip parts are caused to fall 19
WHAT IS CLAIMED I S: 1. A part-aligning apparatus conprising:

a part - hol diing-cc lhashet e fqrodee 0 BIddaleid gn aa NUfeer andl 4% $ed hricughs 8hd
part-hol di ng chanber having a bottom having an inner surface;
gate port. In this way, the chip parts can be supplied in a
given posture. Therefore, the part-holding chamber is made very
s_imple in struéture. Also, the apparatus rarely breaks down.
Each chip part is made to slide along the chute groove by its
own weight instead of restricting the chip parts one by one.
Then, the chip parts are discharged from the .gate port.
Consequently, the Chip parts are prevented from being
overloaded. No problems will occur at all even if the discharge
passage is clogged or overflows.
Even if the gate port is clogged with any chip part, the
clogging can be removed by removing this chip part or correcting
the posture. In consequence, the chip parts are less damaged.

The part yield can be improved.
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at | east” one thutegreove—+orned at least in the inner surface of the

bott om of g chanber and acting to orient chip parts in a
gi ven dir mmﬂﬂmmmél themto 6 slide successively downward, a
gate port or ¢Te wer end of said chute groove and permtting said
chip parts sliding downward in a given posture along said chute groove to
pass one by one; at | east one discharge passage for aligning the
passed chi WHRE{ES (CLAINEMeISnd di scharging said parts; and a

cl oggi ng-renovi ng means for biasing any chip part halted in said gate port
in an abnormal podtureX paartdad ighiingcbppardtfiifecomprisdnga direction in
whi ch the chip parts are discharged. 2. The part-aligning

appar atus of cl ai m pariizobding chgubee for fiacemhodashindiangumberohf phpprt s
into the chute groove is provided on an inner surface of the part-holding

chanber. parts, 3aidHexrtpdaldingohamgbappavings boéttoémihaving aR innesr ei n
sai d cl oggi ng-renovi ng neans are claw portions rotating above
20 sutBagat e port in the opposite direction fromthe chip part

di scharging direction, said claw portions are provided on a rotary nenber
rotating around aatodieastt aheaghute groove formdhetpdraast iignithg dpperat us
of claim3, wherein said rotary nenber is rotated intermttently.

surface of the bottom of said part-holding chamber and acting

to orient chip parts in a gi&en directiop and cause them to

slide successively downward;

a gate port formed at the lower end of said chute groove
and permitting said chip parts sliding downward in a given
posture along said chute groove to pass one by one;

at least one discharge passage for aligning the passéd
chip parts in a line and discharging said parts; and

a clogging-removing means for biasing any chip part
halted in said gate port in an abnormal posture toward a

direction different from a direction in which the chip parts

are discharged.

2. The part-aligning apparétus of claim 1, wherein a
guide surface for sliding the chip parts into the chute groove

is provided on an inner surface of the part-holding chamber.

3. The part-aligning apparatus of claim 1 or 2, wherein

said clogging-removing means are claw portions rotating above
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5. The part-aligning apparatus of either one of clains 1 to 4, wherein

wnose’ cont HINTIHIILMA I 2ont 2 2i <2 ™" (& <4id chute oroove i

an arc-shaptd Qrdové# peovided on an inner surface of the cylinder-Ilike
space, (© the claw portions of said rotary nmenber are rotated
al ong the chute groove. 6 The part-aligning apparatus of claim

5, wherein the gate)poshi dn phet oppPsite dirgetden fyomdhsosddP @arty
stationary drumand a rotary drum having an inner surface, _ (B) said
chut e groov@ischanging-dhegetionooveidoched Pertiors | aFePEAFIdRE F Xaid
stationary drum and (C) said clogging-renoving nmeans conprises claw
portions proetadyngenberm rotathngrasoundce beriapatadtaxySdrum 7.
The part-aligning apparatus of claim5 or 6, wherein said discharge
passage is substantially tangent to said 21
arc-shaped chute groove, and wherein said gate port is fornmed at the
junction of said €hut &hgrpave ahtoring appadadugeo hadadge3, whereingsaid
Thepart-aligning apparatus of anyone of clains 1-7, wherein (A

sai d at | easotany weubergisovetated| tnhprmathanbéy. and formed in parallel
in the inner surface of said part-holding chanber,

5. The part-aligning apparatué of either one of claims
1 to 4, whereiﬁ

(A) said part—hoiding chamber is formed by a
cylinder-like space whbse central axis is a horizontal axis,

(B) said chute groove is an arc-shaped groove provided
on an inner surface of the cylinder-like space,

(C) the clawportions of said rotary member are rotated

along the chute groove.

6. The part-aligning apparatus of claim 5, wherein

(A) said part-holding chamber is composed of a
stationary drum and a rotary drum having an inner surface,

(B) said chute groove is an arc-shaped groove formed in
the inner surface of said stationary drum, and

(C) said clogging-removing means comprises claw
portions protruding from the inner surface of said rotary drum.

7. The part-aligning apparatus of claim5or 6, wherein

said discharge passage is substantially tangent to said
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(B) said gafe port is forned at the |lower end of each of said chute

grooves, andluummm ' t | east one discharge passage is plural in
nunber and a mﬂﬂl,lﬂbhip parts, going out of said gate ports, in
a line. *9.¢ Hhet part+aligning apparatus of anyone of clains 1-8,
wherein (A) each of said chip parts has a length L greater than its
hei ght H and width W (B) each of said gate ports is identical in

wi dt h to eazhc-shhaped cchultie grpoveseandawberein s4id gate wodthisffaawdd gat e
port is set greater than the height Hand the width Wand | ess than the

| ength L. at theDjundieitmiofhsabd chatle gpoveveand sziddisgheagerpddsayd he

hei ght H and the wwdth Wand | ess than the length L. 10. A nethod of
al i gning chip par8s, dhmppastngligringtagpmraftus of anyomesoiglsdimd THT p
parts to slide into a chute groove; orienting said chip parts in a
gi ven direcwhenefimd causing said chip parts to slide downward by said
chute groove; 22 passi ng said
sliding chip part{d)t hrsaighad deastpone cmete lgrames is plurali fmimgnksar d
passed chip parts in a row and delivering them and urging any chip

part in an abhédormedps parelilelsin dhgat mne peur faceay il saidipadt-itoldiidd er ent
froma direction in which

chamber,

(B) said gate port is formed at the lower end of each
of said chute grooves, and

(C) said at least one discharge passage is plural in
number and acts to align the chip parts, going out of said gate
ports, in a line.

9. The part—aiigning apparatus of any one of claims 1-8,
wherein |

(A) each of said chip parts has a length L greater than
its height H and width W,

(B) each of said gate ports is identical in width to each
of said chute grooves, and

(C) the width of each gate port is set greater than the
height H and the width W and less than the length L.

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

causing said chip parts to slide into a chute grbove;

orienting said chip parts in a given direction and causing

said chip parts to slide downward by said chute groove;
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sai d chip |fiarts are delivered, thereby renoving cl ogging.

S T 0N

passing said sliding chip parts through a gate port one

by 6ne;

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

urgiﬂg any chip part in an abnormal posture in said gate
port toward a direction different from a direction in which

said chip parts are delivered, thereby removing clogging.
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