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APPARATUS FOR ALI GNI NG PARTS This application corresponds t§¥pl56T-0
Japanese Patent Application No. 9-199371, filed on July 8, 1997, V\/(]I@%j:ﬁ)[)
hereby incorporated by reference:in its entirety. _

BACKGROUND OF THE | NVENTI ON .. The present invention re[@i@sﬁ i m BEEN

apparatus for aligning a nultiplicity of chip parts, introd

part-hol ding chanber, in a row and delivering the chip partsiin
successi on. Known part-aligni ng apparatus of t he above- menti oned
kind include bulk feeders ARFARMSIYPHIRALIGNINGPARER | k feeders are

roughly classified into pneumatically driven bridge-breaking type feeders
and bri dge- br eaki ® ISWBB&F@BGSF@SRP@%@O é?fpaﬂ?ﬁﬁfaﬁaﬂeft‘bﬁfﬂpéﬁtm Npj 19937 1.he

case of the ficC driven, t of feeder is difficult to adjust
the anount gﬁg %& i#? TotWhich \‘SI’TVS’\RFebYI ‘HC‘PW@W%BY &fe{eﬁée u’p\ﬁ&aﬂﬁuﬂ.’ir usting
pin type of feeder, whenever an operation is perforned, the pin inpacts

the parts and therefore the parts tend to be easily scratched or damaged.
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Ohi b parys ar o af N RissT GhENEH re?rt?sﬁé a&feﬁﬁ‘r%?%‘*%ﬁﬁnmqﬁﬁ@p Gokdim of

feeder, brid i nme

expensi ve. %S 1"3’%\%3%% 13{0 aaéjar# ?]dg’ﬁ gmgsr ’l@'ﬁ‘?&ﬁ‘@f’ﬂ?’t"?@%ﬂﬁ%@tws in
apparatus. F re, a large space is required for this type of
eggi pment . chf:&?foﬂx part-aligning apparatus free of these problens is

proposed in Japangsgyn YAAAARE dpfa?heEl be FLAbbI@HeRRoM tind RAGH B3R Geealld S

appar atus conpri ses
and vibrating ball feeders. Bulk feeders are roughly classified into pneumatically driven

bridge-breaking type feeders and bridge-breaking type feeders using an upward-thrusting
pin. In the case of the pneumatically driven type of feeder, it is difficult to adjust the
amount and direction of airflow. In the case of the upward-thrusting pin type of feeder,
whenever an operation is performed, the pin impacts the parts and therefore the parts
tend to be easily scratched or damaged. In both types of feeders, every chip part is
fo_rced 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, unw.an'_ced
vibration is easily transmitted to other apbaratus. Furthermore, a large space is required
for this type of ecjuipment.

A parf-aligning apparatus free of these problems is proposed in Japanese
Unexamined Patent Publication No. 143164/1996. This apparatus f:omprises a

cylindrical stocker for holding chip parts, an annular body disposed on the outer surface
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cylindrical stocker for holding chip parts, an annul ar body dlsposed on the

outer .surface

outer curved wall of the stocker, and a rotary disk having a T§’$§H§ET HAS BEEN
i ndexi ng portion. This indexing portion is rotatably di spos¢d i n RERLAGED

bet veen the outer curved wall of the stocker and the inner surface o

annul ar body. The indexing portion has a plurality of chip-hol ding
Commni cat o7 iF OHEBSENF Wl of H5cr SR 8 arEiano A B ViREn HSISAdeBmg of |t ho
Fecosses. ar PO GRS PHTNE BB Fiehahaitpored if Mo asadenuamyhe gueopumgd

o o 1 eoser Rl BEAHE SKRUAI DD RMER HERCHBE e AMar oty d M RGeS 3
part-al Zimzﬁef% T P for BaU ﬁyese&f&%sﬁhlpm;gg Aitop ar body,
and the rota li\ Therefore, .thi Sw%{) aratus i s conpl.ex |n structure and

of ten br eaksSoREFEe Hoje ingo H’é‘?:“g'édfgf’?“f‘ hForage RPN 18 forped Hegsthe attom: h

to | h2°2ﬂ232%ftﬂ$ 32 %3 REG e e TSPt oVl aie < B s eSOt cr
be Brggretsieg'%?ék&go‘?rdé‘gg%tng rfeR fprovigeTonly BaRBEP mofied afas BETEST o vor y
the Lgﬁt'gf Rk e U R St 10 PNl B I Bty
anot her, éﬁ/@raﬁﬁﬂ cﬁalﬁgl d@gxa%ﬂg?‘i%ﬁ\%ﬁ# et theggogél#\%lﬂ&oznacrl %égﬂg?tﬁg the

rotary di sk rns,“the c par chute.

thip part subseqnitose REGRBES ol ?‘9%’39%9@%%@ (e 4D BTRIRE B T
the chip parnnByb aﬁ'@fﬂ%%&r?ﬁtsfc the?B‘BPer %é@pﬂaf‘a?@s! i cgmgleg 1r?§tl§ucqgnlgn¢mdAt

this time, theref o&g’, | S necessar
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 paﬁs. In order to align micrometer chip parts having a length of about
1 mm, the chip-holding reces.ses must be ﬁrocessed in correspondingly small size.
Hence, the apparatus is very cémplex in structure and requires much labor to machine,
thus increasing the cost of the apparatus.

The chip parts are held, §ne after another, by the chip-holding recesses in the
indexing portion of the rotary disk. As fhe disk turns, the chip parts are forced toward a
chute. Therefore, if the chﬁte becomes clogged or overflows for some 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 may break down. At this time, therefore, it is necessary

to quickly stop the rotary disk using a “full occupation™ sensor.

i




to quickly stop the rotary disk using a "full occupation" sensor.
3 . SUVMARY OF THE | NVENTI ON e _
exenpl ary object of the present invention to provide a paf tHE g%fofh AS BEEN
apparatus that is not overly conplex in structure, which produdiPLAGER
darrage to chip parts to be aligned, and which functions well even 11 _tnhe
chi p di scharge passage thereof, becones clogged or overfl ows. The
above object is achieved by an apparatus_conprising: a part-holding

chanber for acconmodating a M @’rWiQ@T&E&Ni‘/&%ﬁQ%- a rotary drum

havi ng an annul ar , portion form ng an outer, wall of the part-qpl di ng
chanmber; and a sttisiapsxepplaryehiechof thegreseniiRrenting @ PrviinAParsaligsinged in t he
i nner surface of the annul ar portion, At |east, .qne g%\;tsseég | e extends

through t he BPATAIUA A& AqtSerty BRMPIEX In SRSHure.vhieh Brod amage toshim,
communi cation with the chute gropve. At | east.one arc-shaped gui de groove
o T ormod | PR Fobe Hhimed e et Bicians el e RS o1l Ciseier Rastate Cistate |
position to,the outler ogeni lﬂg of the gate hole. A discharge passage is
connect ed WiPEFPRBEIPEERA LT OXEIBMSt he gui de groove. The chute groove, the
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given dir eCtéa&rholesi:ﬂgfdsttnl%uéﬁh?eréﬁngl'éf"{%ilti% B3m {t{fin&tbRuter surface and is in

communication with the chute groove. At least one arc-shaped guide groove is formed

in the inner surface of the stationary drum and corresponds in position to the outer |
opening of the gate hole. A discharge passage is connected with the lower end of the
guide groove. The chute groove, the gate hole, and the discharge passage are so shaped
as to align the chip parts in a row and to discharge thexﬁ in succession. The rotary drum
is rotated to align the chip parts and to discharge them from the chute groove into the
discharge passage through the gate hole and the guide groove.

The chip pa.rt_s. introduced into the part-holding chamber are kept on the inner
surface of the bottom of the chamber by gravity and thereby fall into the chute groove.
Since the chute groove is formed having a desired width, the chip parts fall into the
chute groove and are oriented in a given direction. Since the rotary drum turns, the chip
parts falling into the chute groove slide down the chute groove and enter the gate poft.
At this time, the chip parts are aligned in a row. For example, where each chip part

assumes a boxlike shape, i.e., the length is greater than the width and the height, if the

———
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parts falling into the chute groove slide down the chute groove and enter

the gate port. At this tine, the chip parts are aligned in 04 '
exanpl e, where each chip part assunmes a boxlike shape, i.e w{uh%ﬁg%?gggu BlESN,

greater than the wdth and the height, if the

4 <width of the chute groove is set slightly larger than the width and the

hei ght  of tidth vfith® @hiite2grdov8 s bétrslfsghiﬂ? %'tﬁmm f«ficglh%mbm&%hh t he

chute groove can align the chip part vertica rection. chip
part slidinef theorbip partcand esnpilesvihanhiheelengtntofi the nchipt pare, ¢theathate
orirentation cones to ﬁ stop at the entrance of the gate hole, thus

cl oggi ng it .2M8¥ewan alignthe ehip pastsain ther varticalodiseesion. tAcchipipartoart st opped
at the entrance of the gate hole drops downward when the chip part is
rotated to slidingtabpng thigbyte ighaove! volylgi majntamingstselevdtedyorientation cofes toea stop at i on
of the drumand the effects of gravity. The chip part entering the gate
hol e i s slia thelowranae df theegatechale. abis glogging it.c Homeyen biscotbeaotaguduace of t he
annul ar portion, i.e.. the inner surface of the stationary drum The chip
parts then fosates,ithe ¢hip part giopped grtbe ertranse of thewateshaleidrops dawawardwheni thet he
gui de groove. These parts are discharged via_the discharge passage wile
arrayed in Shigpaif refqted:tq thp top. Thus, the clagging issiemenedenyirtug o€ the retabiap g
passage is substantially_ tangent to_the guide groove. In this, case,
movenent of theslswm and phegdfectsiat grvite Thaichip RrtgatEINg Ak gatp Boleds didhar ge
passage i s rendered snoot h, In additir?n, IL.n one enbodi nent, the
gate hol e i %oWwVarddue e grayity aad repchesibeputer suirface of thegnaulas pRsyendés-theit each
chip part s)iding, down the .chute grogve snoothly ters the gate hole.

Fur § her nor enesugiee ehibeiaterary dain; Abe FhB #agstendall nto 1he gHids reoveade cach

hi | | h h I hi hi
ChID DAL QS0 B S, G0 e TSl ol 3B areRRS D' P P

dis.charge passage while arrayed in a given direction.

In one embodiment, the discharge passage is substantially tangent to the guide
groove. In this case, movement of each chip part from the guide groove into the
discharge passage is rendered smooth.

In addition, in one embodiment, the gate hole is formed substantially tangent to
the chute groove so that each chip part sliding down the chute groove smoothly enters
the gate hole. | | | |

Furthermore, in 6ne_'embodimeht, an inclined surface is formed to cause each
chip part to slide toward the chute gréove. In this case, each chip part more easily falls
into the chute groove, and the efficiency of alignmént is improved. The inclined surface
is not limited to a flat surface. It may also include a curved surface.

If plural chute grooves are formed in parallel laterally in the annular portion of
the rotary drum, and if plural guide gfobves are formed in parallel laterally in the inner

surface of the stationary drum, the alignment efficiency is multiplied by an integer per
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into the chute groove, and the efficiency of alignment is inproved. The
inclined surface is not limted to a flat surface. It my pgso-lngclude a
curved surface. I f plural chute grooves are fornmed THlﬁa&M&EquAs BEEN
laterally in the annular portion of the rotary drum and iff pl ungwﬁde
grooves are forned in parallel laterally in the inner surfacteof~the—:
stationary drum the alignnent éfficiency is nmultiplied by an integer per

5 revolution of the rotary drum The present invention is very
advant ageotesolutien of ihe rotanudmaeh. f or al i gnnent of chip parts in a boxlike
form i.e. the length is greater than the vertical and | ateral dinensions.
The wi dth of thThepresant grvention iaverytddeanmagtons efheteieisgised orglignuentsifchipd be
set greater than the height H and the width Wand | ess than the length L
of each chpptsiantboxiikeformeipt ithelengthds gruates thpnabe eerdinal antd datempdimenfionhe

gui de groove are set greater than the height H and the width Wand | ess

t han t he | Fhgwidth obthechute grovye apdrthe width of the ghadecgrodnet shohld iersebgteaten can be
utilized for alignnent and supEIy of cubic chip parts and cylindrical chip
parts, as thahlthedeightX] aridethe wigsh Y and less than the length L of each chip pR| Ele

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

feat ures adepthiafithachufegresverand thy depenef the guisietgroovevire betigseaterrthan dedi | y
under st ood upon _readi ng the follow ng detailed description in conjunction
with the dheightddand thewrdthnW and less than the length I of eachehipaet i ve vi ew of an
exenpl ary part-aligni n% apparatus in _accordance with the present .

i nventi on; Note thatthe mviestiofycagbs|usitized 198 akignmeant gad supply effcubigechip

part-aligning apparatus, shown in Fig. 1;, )
parts and cylindrical chip parts, as well as boxlike 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 an exemplary part-aligning apparatus in
accordance with the present invention;

Fig. 2 is an exploded perspective view of the part-aligning apparatus shown in
Fig. 1 |

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

Fig. 4 is an enlarged perspective view of the 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;

-
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Fig. 3 is an enlarged perspective view of the gate port of the

part-aligning apparatus shown in Fig. I; Fig. 4 is_an enlarged
perspective view of the first and second bl ocks of the appcr y .
Figs. 1-3; Fig. 5 is a perspective view of a rotary @tm” L HASBEEN
I n<t he apparatus shown in Figs. 1-4, as viewed frominside EP LACED -

6 Fig. 6 is a diagramillustrating an operation of a part-alignimng
apparatus in accordance with the present invention to align and deliver
parts; FF{g. 67s 4 diagragd lastramgtan@patatioh @fatpakedigaingagpdrats ik- X of

Fig. 6; Fig. 8 is a perspective view of one exanple of a chip part;
Fig. 9 is aacdopdances edthitheiplesanit enwentiorarondligarand delinelr pasts;par t - al i gni ng
apparatus in accordance with the invention; Fig. 10 is a
cross-sectional FigWiod coosé-sedtioeal vieve rgkleanlonpdine XX afiigih; apparat us in
accordance with the invention; Fig. Il is a perspective view of \
anot her exanpl e &ig. & ichperspentive viemdof one examplgiaf'a chip past;a per spective view

of a further exanple of a chip part. DESCRI PTI ON OF THE

PREFERRED ENMBCDI [AigN®Ss a cross-sectional vieve ppanatherpaemplary pari-aigrangoznparaiss inn
accordance with the present invention is shown in Figs. 1-7. This

appar at us altepndanchiwithghe inentiome exanpl e of which is shown i

n Fig.

8. The

chip part C shown in Fig. 8 has boxlike formand has a height of H a wdth
of W and a | engfFig.df ig a croisepectipnal vigw pf &ﬁnnheamrmplwm}m ghgpieg rppRretusan and

Cb are
accordance with the invention;

Fig. 11 is a perspective view of another example of a chip part; and

Fig. 12 is a perspective view of a further example of a chip part.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An exemplary part-aligning apparatus in accordance with the present invention is

shown in Figs. 1-7. This apparatus aligns chip parts, one example of which is shown in
Fig. 8. The chip part C shown in Fig. 8 has boxlike form and has a height of H, a width
of W, and a length of L (where H . W,.L>H,and L > W). Electrbdes Ca and Cb are
formed at longitudinal ends, respectively, of the chip part C.

A stationary drum 1 is made of a hard plate placed vertically and is provided with
a substantially circular rebess 2 in its surface as shown in Fig. 2. A holding hole 4 in
which a rotating shaft 3 is fitted and held is formed in the center of the recess 2. A
substantially arc-shaped guide groove 5 is formed in the inner surface of the recess 2
such that its width is équal to the sum of the.width W of the chip part C and a given
clearance and its depth is equal to the sum of the height H of the chip part C and a

certain clearance. An angle 8, extends from one edge of the circular recess 2 to a

This Sheet Has Been Repla

[ llllll |

n rm




formed at |ongitudi nal ends, respectively, of the chip part C. A
stationary drum ! is made of a hard plate placed vertically an THiS '

with a substantially circular recess 2 in its surface as sho in- E1 HAS BEEN
A holding hole 4 in which a rotating shaft 3 is fitted and he IS 8D
in<the center of the recess 2. A substantially arc-shaped gui de groove % —
Is formed in the inner surface of the recess 2 such that its width is

equal to the sumof the width Wof the chip part C and a given clearance

and its deptpluhBline@xtndédfrbMahes uentafoftheredess@htAtramile 6hexteddsgrapeanotkerand a
certain clearance. An angle [err] extends from one edge of the circular

recess 2 to edge of the circular recess 2 to the same plumbline. The angles 8, and 6, together?

pl unbl i ne extended fromthe center of the recess 2. An angle [err] extends

f r om anot herdenreg@ee DEutoti2C A firgt block 6destseviedi @ dtherwiseifixep ol tidd cureut Zeha

angles [err] and [err] together demarcate a cutout 2a. A first block 6 is

- screwed or abhfinwdus ard-shaped suafachissfoonedatroddbotirecessrt amiudork Gir c- shaped

surface is formed across both recess 2 and bl ock 6. A second bl ock

7 is fixed in theAsetondblazk 7of fikérbinrthe agout2anof] the estesst badjsrenbwt the bottsmr f ace

of the first block 6. Afirst groove 6b i's formed in the bottom surface of

the first sudete & thafirst hlogk 6i A firstgropve Ab iy farmediinfthe bottemsudaderaf the first he
bottom surface of the first block 6 and a second groove 7b conti nuous wth

the first gridenkes, @b showen indriget! A flatishdface Tclesing off ¢hedfottame surase nlithslfustk 7.

The first block 6 and the second block 7 are fixed to the stationary drum

|, forning letkstand yeecpnd geogre Jb cprtinuoys pithskalfitshgoonertharedformed inthe h t he
gui de groove 5 through the two grooves 6b and 7b. respectively. The

di scharge pap sedacedfithe segonfbblock @ Thedirarbodnt pedithgseerndpleskviars fixpdita i | t ed
dowmnward at a given slide angle [err] (e.g., [err] = [err]). Preferably,

this slide dhebatiprary firym 1 sformigearlischaree Pasracyy vhat 1placedrin COpPUBIcARAN e

rel ationship:, 3Q[err] < [errl < 90[err]. The gé“ de_groove, 5 and .

t he. di schar gith the guide groove 5 through the two grooves 6b and 7b, respectively. The discharge

passage 9 is tangent to the arc-shaped guide groove 5 and tilted downward at a given
slide angle o (e.g., @ = 0,). Preferably, this slide angle o is set within a range given by
the approximate relétionship: 30° < @« <90°. The guide groove S and the discharge
passage 9 are so dimensioned that the chip parts C can pass one by one in the
longitudinal direction. That is, their height and width are slightly larger than the height H
and the width W of the chip parts, and less than length L of the chip parts. A part
introduction port 10 in communication with the recess 2 is formed in the top surface of
the stationary drum 1. |

The recess 2 in the stationary drum 1 is closed by a rotary drum 11. This rotary
drum 11 is rotatably mounted to the stat'ionary drum 1 by fastening together a disk 12
and an annular pértion or ring 13 with a screw 14 (in this discussion, the term “screw” is
used broadly to encompass threaded bolts, etc.), fitting a bearing 15 in the center of the

disk 12 over the rotating shaft 3, and securing the bearing 15 with a screw 16. A part-

———————
—_—
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passage 9 are so dinensioned that the chip parts C can pass one by one in
the, longitudinal direction. That is, their height and w dt re slightly
| arger than the height H and the width Wof the chip part
|l ength L of the chip parts. A part introduction port 10 i ;-;(;E '
wWith the recess 2 is forned in the top surface of the stat+

The recess 2 in the stationary druml is closed by a rotary drumll.
rotary drumll is rotatably nounted to the stationary drum | by fastening

together a doRfingléhanie 1 ARoraRBsthAbARMHald RUnIRT of LRP pAds Wil Rormed BEGWer4 (1 N
this discussion, the term"screw' is "used broadly to enconpass threaded

bol t's, etc. botH drutisrigand 1€ Thé BBip Parts T ihit8d R FRIm MHe ptaﬁqntrédlﬁhmlgoﬂvx%faré he
rotating shaft 3, and securing the bearing 15 with a screw 16. part -

8  hol di ng redeimet @ thig'cHagben CRAoTBSIAlthe Eotaryri+IIAEN i9tna8BbPa Rafdpareht | S f or med

between both druns | and Il. The chip parts Cintroduced fromthe part
i ntroduct i omaperidl sudh asraerylic eesii soeperinit visuiabverifiestar of the ghakiabbbthe bRIG pakt ary
drumll is made of a transparent naterial such as acrylic resin to permt

visual veri fG ipside te mit-bélding chambéryl 7011t istasoqdvisgiblpas fsrm 4n dntisitsle ddafing
part-hol ding chanber 17. It is also possible to forman anti-static coating
on t he i nnewonghe inaersupface bfthe ootarydmmund. | | . An arc-shaped chute
groove 13a is formed along the entire inner surface of the ring 13. Plural
gate grooves or Kol ars-sh@pegrobutecgroove t3ads fdrined talomizeble entizeérrine) sutfibe af e
formed in one side surface of the ring 13, each extending fromthe ring's
i nner surf a@@gtld. Plural gatgigrpowasior holss (T pewweginabe dlestoatehotanpld)IBbare
substantially (e.g., approximately, but not necessary exactly) tangent to
the chute gf@aied ingne sitpsurfica@f tIe ting I3, each extertding from éhe rimgls inneresuoface tve
di sk 12, thus properly defining the chute groove | 3a and gate holes 13b in

the outer surface. These grooves or holes 13b are substantially (e.g., approximately, but

not necessary exactly) tangent to the chute groove 13a. The ring 13 is fixed to the inner

surface of the disk 12, thus properly defining the chute groove 13a and gate holes 13b in

accordance with the present invention. The inner opening of the gate hole 13b is in

communication with the chute groove 13a. The direction of each gate hole 13b is not

limited to the direction tangent to the chute groove 13a. However, it is preferred that the

direction of the gate holes 13b be inclined in a direction opposite to the direction of

rotation B of the rotary drum 11 about the direction of the normal. As shown in Fig. 7,

tapering surfaces 12a and 13¢ inclined toward the chute groove 13a are formed to cause

the chip parts inside the part-holding chamber 17 to slide toward the chute groove 13a.

The chute groove 13a and the gate hole 13b are so dimensioned that the chip

parts C pass one by one in the longitudinal direction. That is, their height (depth) and

width are slightly greater than the height H and the width W and less than the length L

of each chip part.

A driving pulley 20 and a follower pulley 21 are rotatably disposed on the front _
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accordance with the present invention. The inner opening of the gate hol e
13b.is in communication with the chute groove 13a. The di
gate hole 13b is not limted to the direction tangent to
13a. However, it is preferred that the direction of the daite
inctined in a direction opposite to the direction of rotation B
rotary drum Il about the direction of the normal. As shown in Fig. 7,
tapering surfaces 12a and 1 3c inclined toward the chute groove 13a are

formed to Cadi@@ofthb@taﬁbﬁa@gﬂﬁfrﬁiiahﬂ'%idﬂnﬁdﬁﬂﬁe@é&b wsatm.smm ‘f{% the slide
toward the chute groove 1 The chute groove 13a an e gate

hol e 13b ar epuleysl20nis2 DITEKE folladvert Elﬂle?hllﬁkro@ﬁﬁﬁl@a&ﬁﬁﬁétaﬂﬂgsmﬁ ppe in the
| ongi tudinal direction. That is, eir height (depth) and "width are

slightly gremoruding®on e sheogkty drimnd Amaewleihﬁtmela%&nhQ@ﬁhﬁ | engt h
L of each chip part. A driving pulley 20 and a follower pulley 21

are rot at abl dispbisepos et ok o thefstatidhary drum 1, and the rotating shaft 24a is connected to
9 side of the stationary drum| and around the recess 2. A belt 22 is
wound ar ouncthe heial qenter @f she2fiivirgohuliey 2T hWHelthOmatingWhhfe P42 4f ihe n*id%&xai@m e
about a rotating shaft 23 protruding fromthe stationary druml. An
el ectri c notrotat@vinhbesdisection &, ithrechelt22f wrapged ardusdorgaliey J0mdackowk the
stationary druml, and the rotating shaft 24a is connected to the axial
center of t hwhilirincongctpwith the dfer sface dfhibe rovargidnng 19 hathus, 26edfin 1 heotases or
24 rotates in the direction A the belt 22 wapped around the pulleys 20
and 21 novesn tbmdlrtisttlpmBc‘omﬂmd"tlcmrtahfdmaeprowﬂed by theftett@20f the rotary drum |
1. Thus, the druml | rotates in the direction B via the frictional force
provi ded by t he bEhemethod of driving thEtretamediuod! bis ndt limitad)td the aboteadasceiliedm | |
is not limted to the above-described

indirect driving method, i.e., in which the belt 22 is rotated while being kept in contact

with the outer surface of the rotary drum 11. Of course, the rotary drum 11 can be
directly driven by the motor 24. That is, for instance, the rotating shaft 24a of the motor
24 can be connected to the axial center of the rotary drum 11 to directly drive the rotary
drum 11.

The operation of the part-aligning apparatus of the construction described above
is next described by referring to Figs. 6 and 7. First, the chip parts C are introduced into
the part-holding chamber 17 from the part introduction port 10. The chip parts C are
collected in the chute groove 13a by means of the tapering surfaces 12a and 13¢ formed
in the stationary drum 1 and the rotary drum | 1, respectively. The width of the chute
groove 13ais equal to the sum of the width W of each chip part C and the given
clearance. The depthl of the chute groove 13a 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
13a. As the rotary drum 11 rotates in the direction B, the'chip parts C slide downward in

the chute groove 13a and enter the gate holes 13b. Then, the parts pass through the gate

eet Has Been Replaced

TR



indirect driving method. i.e., in which the belt 22 is rotated while being
kept in-contact wth the outer surface of the rotary drumll. O course,
the rotary drum Il can be directly driven by the notor 24 That—ts——ok

i nstance, the rotating shaft 24a of the notor 24 can be oTrm'e TtHAS BEEN
axi-al center of the rotary drumlIl to directly drive the rotar yRERLAGEDI | . -
The operation of the part-aligning apparatus of the construction destrited
above is next described by referring to Figs. 6 and 7. First, the chip
parts C are Hdis 3BUemer theigtidetdidoveds, shdwdslvmngard imtHealide/urb6 @S tand apar t

I ntroduction port 10. The chip parts C are collected in the chute groove
13a by neansdeliverded frontherdistharge pasegso A2a sadtdsshadarfaglofiehip paftst he st ati onary
drum1 and the rotary drumll. respectively. The width of - the chute groove
13a is equal to tTke chiprparts slidngdotirth¥\chiite @aedvecl3iajin paupright @ddntatién gi ven

cl earance. The depth of the chute groove 13a is equal to the sumof the

hei ght H andcaanotcentéraheigatk haleandk andithereftniezoperio a stopatehoenteantedf the gategi ven
direction by the chute groove 13a. As the rotary drumll rotates in the

di recti on B.hdlésel3bhihus ghizgmgGheseihdtes dbvasevalogging chiprparts hhdveever, dall/avdy3forand
enter the gate holes 13b. Then, the parts pass through the gate
REPLACENENT tBeileftrance of their respective gate hole entrances as the rotary drum | Il fbtates|Tehen,13b,
enter the guide groove 5, slide dowward in the guide groove 5. and are

del i vered f ribasednip partschlh dgwnyardsdugdo gravityand netvestoi the paglrafighipipactiipthear t s.
The chip parts sliding down the chute groove 13a in an upright orientation
cannot ent erparhholgingshambers! 71 Ascerdingiyn drecglegging ofnthe gatedotas dgb it remowed
entrance of the gate holes 13b, thus clogging these holes. These cl oggi ng
chip parts, uhmm%éhgsmapnom@yowmdﬁum hb entrance of their respective gate
hol e entrances as_the rotary druml| rotates. Then, these chip parts fall
downwar d due to gFBesetchipaatsitbatemanen 8 gatedols | rwighpus bpiag dischajgedhiato the
part-hol di ng chanber 17. Accordjngly, the clogging of the gate holes 13b is
r enoved guide groove 5 are returned into the part-holding cRamber 17 when the gate hole 13b is

rotated to the top (e.g., rendering the gate hole 13b vertical, or at some semi-vertical
orientation).

In the case of some known bulk feeders, all the selections concerning the
orientation of the chip parts with respect to their height, width, and length (H, W, L)
dimensions are made in one operation, and thus the alignment efficiency can be low. As
in the above embodiment, a selection is made concerning the orientation of the parts
with respect to their height and width (H, W) dimensions by means of the dimensions of
the chute groove 13a formed in the rotary drum 11. A selection is made concerning.the
orientation of the parts with respect to their length (L) dimension by means of the
dimensions of the gate holes 13b. Hence, the alignmeht efficiency is much higher than
that of some known bulk feede_rs. Furthermore, the rotary drum 11 can be rotated
slowly, since the rate at which the chip parts are delivered is hardly affected by the
rotational speed of the rotary drum 11. In this case, the parts are damaged to a lesser

e ' 10
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t hrough the notion of the rotary drum | Those chip parts that

remain iFn a gate hole 13b w thout being discharged into the ;rdC ar-oQne 5
are returned into the part-hol ding chanber 17 when the gate hﬁﬁ'@ S.'ﬁﬂ MAS BEEN
rotated to the top (e.g., rendering the gate hole 13b vertidal, oREBLAGED™E
sem -vertical orientation). In the case of sone known DUTK

feeders, all the selections concerning the orientation of the chip parts
with respect to their height, width, and length (H W L) dinensions are
nmade in one éii@._rta&mFﬂed@@@brﬁ@mwm@e@émgﬁrmmtio@,fm EpRRaMs BYDiddeh datids 1N

t he above enbodi nent, a selection is nmade concerning the orientation of the

parts W th resperfe %@dé ble HEbratet imih@ svdtidhiry (driim Wexténde Bsrbagisa Bivesreans of
the di nensions of the .chute groove 13a fornmed in the rotary drum11l. A

sel ection i sangRAS 2664 a§ Mafgchip partOddlioBred ficanthefgate tolgsar3bas\wobdible espect to
their length (L) dinension by neans of the dinensions of the gate hol es
13b. Hence, Tigefote, gieahip paifsida ibe efficiently dischargeddhey the disbharé pissade & ane
known bul k feeders. Furthernore, the rotary druml|l | can be rotated

sl owl y, si ncaiditlon, thatgaidetgrobvechadthas huffer peieh sheedischddei passagel Sibscdraesd| y
affected by the rotational speed of the rotary drumll. In this case, the
parts are daslegged oroverfloesser extent conpared to sone known
feeders. In addition, the apparatus is quiet in operation. The

gui de groove 5 f oinrthelpresert lvevestirt, ittenmtary drunml | issnotaderti®o stintheuchip parts then
angle to accept as - many chip parts delivered fromthe gate holes 13b as
possi bl e.  Theemefbridge ovérghe tappripgsurfacesal2atzad d 8¢ and donoyeadilsdioarintedheé nt o t he
di scharge passage 9. In addition, the guide groove 5 acts as a buffer when
t he di schar gehupeagroaye 13, bed bense theedrygglddpromotesdng tegeipt of the chip parts into the

chute groove 13a. If the number of the chip parts remaining in the part-holding chamber
17 is very few, only a few chip parts enter the gate holes 13b. The gate holes 13b
formed in the rotary drum 11 are rotated to force the chip parts remaining at the bottom
of the part-holding chamber 17 into the gafe holes 13b via the chute groove 13a. As a
consequence, every chip part inside the part-holding chamber can be discharged.
Furthermore, where a large number of chip parts are introduced into the part-holding
chamber 17, the load may affect the chip part§ aligned near the gate hole 13b, and as
such, the flow of the chip parts might be impeded. However, rotation of the rotary
drum 11 relieves the load periodically. Hence, the é;hip parts can pass through the gate
hole 13b smoothly. -

In the present invention, each chip part slides down the chute groove 13a and
one of the gate holes 13b by its own weight and is not restricted, unlike some known
techniques. Therefore, if the discharge passage 9 becomes clogged or overflows, it is

~ unlikely that the chip parts will be damaged or that the apparatus will break down. In

particular, if the discharge passage 9 becomes clogged or overflows, the chip parts C

11
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In the present invention, the rotary drumll is rotated to stir the chip
parts that forma bridge over the tapering surfaces 12a a ot
fH HBGR MAS tHFEN

easily drop into the chute groove 13a, and hence the drum
recei pt of the chip parts into the chute groove 13a. If the nuwﬂEBLAOEDthe
chi-p parts remaining in the part-holding chanber 17 is very few, Ommy~t——iI
few chip parts enter the gate holes 13b. The gate holes 13b fornmed in the
rotary drumll are rotated to force the chip parts renmaining at the bottom
of the part sheigstag ircthaghide gtoovier. The pertgateamob plithed idim ther rédiasideivae groove
13a. As a consequence, every chip part inside the part-holding chanber can
be di schar gedch, theuchifpartaare novdwerleaded. Thatds,rifinhbeischdrge pagsages? becoares

i ntroduced into the part-holding chanber 17, the | oad nay affect the chip
parts al i gnetbggedor bheflows, molprbdem8becunipeovaded thatcthe ratary drivawt 10§ kegte chi p
parts m ght be inpeded. However, rotation of the rotary drumlIl relieves

t he | oad perroratihgal | y. Hence, the chip parts can pass through the gate

hol e 13b snoot hly. In the present invention, each chip part slides
down t he chut e grRefereng Bextaodfig. Gntheref is shrovmy anathdrexesplaBipdrtralignsngown wei ght
and is not restricted, unlike sonme known techniques. Therefore, if the

di schar ge pappargtusdn acsoniapee with thpeptesent ipyentidnoiote that like compdrieatsyare hat t he
chip parts will be damaged or that the apparatus will break down. In

parti cul ar, indicatedbyilikecrieferense pumeratsan yaneusdigusesdand gbas dhase comppn¢nsswhichhe

chi arts C

REPEApCEI\/EI\ﬂ' hamepeen already described will not be described below. 12 sinply stay
in the guide groove 5. The parts are not pushed fromthejir rear sides. As
such, the chip pdnthis gmbodimentyitanyshiums | | rrnoynged fo bathsidgs aicthe syEop¥sage
9 beconmes c|ogged or overfl ows n? probl ens occur, praovided.that the rotary
drumll is k‘h'\é@ .Fl'afoagquf.fggroovesSare ormed in the inner surface of the stationary drum 1.

This stationary 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. Tapering surfaces 2b
inclined toward each chute groove 13a are formed on both side surfaces of the
protruding portion 30. These tapering surfaces 2b are continuous with the tapering
surfaces 13c of the ring 13. Gate holes 13b are formed continuously at the bottoms of
the chute grooves 13a. In the embodiment described above, only one part-holding
chamber 17 is formed. In this embodiment shown in Fig. 9, there are two chute grooves
13a. This improves the efficiency at which the chip parts C are aligned and delivered.
Another exemplary part-aligning apparatus in accordance with the pre§ent
invention is shown in Fig. 10. The componenfs of this apparatus that are the same as
their counterparts in the first-mentioned embodiment are indicated by the same reference
numerals as in the first-mentioned emlSodiment. In the two embodiments described
above; the part-holding chamber 17 is formed between the stationary drum 1 and the

rotary drum 1. In this embodiment shown in Fig. 10, the part-holding chamber 17

12

. This Sheet Hés Been Reilaced

EWAmIAY




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 i-n variou !

t hat those conponents which have been already described w || yf'sbg"ltET HAS BEEN
descri bed bel ow. In this enbodinent, rotary druns |

to both sides of the stationary drum 1. Tvvo gui de grooves 5 are forrre_d ||| —
the inner surface of the stationary drum1. This stationary druml is
substanti al | ycoirisasitheatitionaly daas 1R@blasortr inb@bdrrnTherstatyaimsildgan  An

annul ar portion 30 protruding inwardly is formed in the center. Tapering
surfaces 2b irwelar feith is ev@rabiyarecdivedintids gianibee Quesecplufdl gBide @rodvet B si de
surfaces of the protruding portion 30. These tapering surfaces 2b are

conti nuous Wi inly bé forinap &t thednnes surfaze o€ the3eatidhartyldzumi Inig tHSsanfeab gy dx0ih &g B3b

are formed continuously at the bottons of the chute grooves 13a. In the

enbodi ment descr i bicthehbme, enthodiments; thessaxliketidp part Chevirzesubdtdntiadly fidentieal. | n
this enbodi mrent shown in Fig. 9, there are two chute grooves 13a. This

i nproves t he widih W emtheigit Fvmdalarges lanigthpl pas consitlenedasadni examgleaitle

delivered. Anot her exenpl ary part-aligning apparatus in accordance

wi t h t he. pr essfotementiomst pantaaligringtapparatus cii glso align dyiiedui@#rplnip@attstfavmgias
apparatus that are the sane as_ their counterparts in the first-mentioned
embodi ment ar diainatr d {whereldeffentivelyndefines therWod H dimepsians egs, d n WirdH) and a
first-nmentioned enbodiment. In the two enbodi nents described above, the

part - hol di ng lengthefwhere L& d)asshewnin Kigehl . (The appatatus ean 3isaialign atherraliip he

rotary drumll. In this enbodiment shown in Fig. 10, the part-holding

chanber 17 parts having a diameter d which is equal to the length L or a diameter d which is greater
REPLACEMENT SHEET 13 conprises

t he statlonarshaﬂﬁhﬂiﬁwgthﬁd a cover nenber 31. The rotary drumll in an

annular formis rotatably received in this, chanmber. O course. plural guide
grooves 5 may be ¥td$#wpvsslb!qf@alsﬁépxl§<ﬁ&hwd@r@f¢ wheseswigth Wnandyheight K arej n

the sanme way as_.in Fig. 9.
different from each other (e.g., L > W > H), as shown in Figs. 12(A) and 12(B). The

parts can be discharged such that the width W is placed in a horizontal orientation as
shown in Fig. 12(A) or in a vertical orientation as shown in Fig. 12(B) by setting the
dimensions of the groove 13a and holes 13b appropriately. Furthermore, the apparatus:
can align cubic chip paﬁs wh§se W, H,andL dimeﬁsions are the same by again setting
the dimensions of the groove 13a and holes 13b appropriately.

Of course, the invention is not limited to the above embodiments. In the above
embodiments, the gate holes 13b are formed substantially tangent to the chute groove
13a. The invention is not limited to this structure. The gate hol.es may be shaped in any
desired form as long as the cﬂi'p parts can smoothly pass from the chute groove 13a to
the gafe holes l.3b without changing direction. Therefore, the gate holes 13b need not be
rectilinear. Also,.the discharge passage 9 is not required to be tangent to the guide

groove 5 or rectilinear.

_—
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In the above enbodi nents, the boxlike chip part C having substantially

identical wdth Wand height H and a larger length L was gansi dered as an
exanpl e. The aforenentioned part-aligning apparatus can a $ﬂlsa$ﬂ
cylindrical chip parts C having a dianeter d (where d effctivg: i g
the Wand H dinensions, e.g., d = W= H) and a length L (‘reseL
shown in Fig. Il. The apparatus can also align other chip parts having a
dianeter d which is equal to the length L or a dianmeter d which is greater

t han the | engt hhthe above embodiimehs, theShgPi3sBihing thoarlulag PoRivhl ik KRed tdi the par t s
C whose wdth Wand height Hare different fromeach other (e.g. L > W>

H), as showiki? tbicasstitdd(the raang didnB)l. Othwurgeathese €@fipdirndingayitrigRdragiych
that the width Wis placed in a horizontal orientation as shown in Fig.
12(A) or i Radt ofFabricarl. O kédition,iiwtheabosdiembodimehtsgthe ltiBdd furfazed (tapeging he

di rensi ons of the groove 13a and holes 13b appropriately. Furthernore, the
appar at us sarfaces) iZanandullic dforcdruping alid chipparsetowlidéltoweard the chiuregiviooa$3ar e t he
sanme by again setting the dinensions of the groove 13a and hol es 13b

appr opri at ate/formed on both sidesofthesehute greoveVamtHowvevies artaperingrsutfack ¢an behe
above enbodi nents. In the above enbodinents, the gate holes 13b are forned
subst ant i aférynedaongendy ovosidde chute groove 13a. The invention is not
limted to this structure. The gate holes nay be shaped in any desired
formas | ong as Asandieiunderataod fooam therdeseriptionpaeedéd s fancingheipresgnt oove 13a
to the gate holes 13 b without changing direction. Therefore, the gate

hol es 13b rnusatiestchipeparisare ¢ausediar fall Mtg @, chuteegrades; mhergethpwareadignal. | Ehenot
required to be tangent to the guide groove 5 or _rectilinear.

14 partp thenassibreughgstholesint, a guide giosye.1 The pans arg thenedisphatged

portion is fixed to the Lo . . .
In this manner, the chip parts can be supplied in a given orientation. Therefore, the part-

holding apparatus can be made very simple in structure. 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 by applying force directly thereto. Then, the chip
parts are discharged via the the gate holes . Cohsequently, the chip parts are prevented
from being overloaded. Reduced ﬁroblems will oécur éven if the discharge passage is
clogged or overflows.

If the eﬁtrance of a gate hole becomes clogged with a chip part, rotation of the
rotary drum removes the clogging chip part from the entrancé through the effects of |
gravity. Asa consequehce, tH_e chip.parts are damaged to a lesser extent compared to
some known feeders. The part yield can also be improved.

The above-described exemplary embodiments arel intended to be illustrative in.
all respects, rather than restrictive, of the present invention. Thus the present
invention is capable of r_nany variations in detailed implementation that can be derived

from the description contained herein by a person skilled in the art. All such

— 14
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disk 12 to constitute the rotary drumll. O course, these conponents nay
be integrally cast or fabricated. In addition, in the abovg
the inclined surfaces (tapering surfaces) 12a and 13c for
parts to slide toward the chute groove 13a are forned on b
chute groove | 3a. However, a tapering surface can be forned YHIE
si de. As can be understood fromthe description provided thus ar,
in the present invention, chip parts are caused to fall into a chute
groove, whevariatibeyamt modiflcgtiess ard kensided fo b ARhRAES seOpOAHINspHAL 6r dhe! es

into a guide groove. The parts are then discharged. In this manner, the
chip parts prsenbénvention aedefinedoydhe €ollcwing Rlaison. Therefore, the part-
hol di ng apparatus can be made very sinple in structure. 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 by applying force
directly thereto. Then, the chip parts are discharged via the the gate

hol es . Consequently, the chip parts are prevented from being overl oaded.
Reduced problens will occur even if the discharge passage is clogged or
overfl ows. I f the entrance of a gate hole beconmes clogged with a
chip part, rotation of the rotary drumrenoves the clogging chip part from
the entrance through thé effects of gravity. As a consequence, the chip
parts are damaged to a | esser extent conpared to sone known feeders. The
part yield can al so be inproved. The above-descri bed exenpl ary
enbodi nents are intended to be illustrative in all respects, rather than
restrictive, of the present invention. Thus the present invention is
capabl e of many variations in detailed inplenentation that can be derived
fromthe description contai ned herein by a person skilled in the art. Al
such
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var i

tions are considered to be wthin the scope and

Spl r| t present invention as defined by the follow ng clains.
m,‘ Mul 1. A part-aligning apparatus COpjpsisiag:
a par for accommodating a nunber of chip paﬂ'Hlﬁ SHEE'HHASrBEEN

hol -di ng chanber haV| ng an outer wall; a rotary drun havi IREPQ,ACED
annul ar portion formng said outer wall of said part- hol dimg~—ciramer;
sai d annul ar portion having an i nner and outer surface; a chute

groove for m™aWHAT IS CLAIMEDs1S:f ace of said annul ar portion;

hol e extendi ng through said annular portion fromits inner to outer
surface, said gatle Awpdrealiginggapparaanooniprisiazi on Wi th said chute groove,

gate hol e

having a | ower end forned at the outer surface; and

stati onary menbera gamholdingchambez forsaccomamdpting/a aedbenidflship parts,caidyparnye
corresponding in position to the |lower end of said gate hole;

wher ei n sai choldingchaabes hpdrsgsarf owen wall;d part - hol di ng chanber to said chute
groove, and fromsaid chute groove to said gate hole,

and fromsaid gate

hole to said guia®tygy dowehaving an annular portitindopeing satl iogrer wgllafjsaid pads of

claiml, wherein said stationary nenber

sai d gui de dwotdngchambehaspiddninvlamportion having an inner and outer surface;

a chute groove formed in the inner surface of said annular portion;

a gate hole extending through said annular portion from its inner to outer
surface, said gate hole being in communication with said chute groove, said gate hole
having a lower end formed at the outer surface; and

a stationary member having an inner surface provided with a guide groove
corresponding in position to the lower end of said gate hole;

wherein said chip parts pass from said part-holding chamber to said chute
groove, and from said chute groove to said gate hole, and from said gate hole to said

guide groove.

2. The part-aligning apparatus of claim 1, wherein said stationary member

comprises a stationary drum, and said guide groove is shaped in an arc.

3. The part-aligning apparatus of claim l; further including:

a discharge passage connected with a lower end of said guide groove.

4. The part-aligning apparatus of claim 3, wherein said discharge passage is

substantially tangent to said guide groove.

16
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3. The part-aligning apparatus of claiml, further including: ' a
di Scharge passage connected with a | ower end of said guide ¢f

4. T 11 L apparatus of claim 3, wherein said disgh
s Hﬂlﬂﬁﬂ“]lﬂlllmmmwgent to said guide groove.

17 * ¢ 5 MThd part-aligning apparatus of claiml, wherein sarteks
groove and said gate hole are so shaped as to align said chip parts in a
sel ected orientation. 6. The part-aligning apparatus of claiml,

wherein said gat | @l i . ! i . Laave.
7 The part - al gai g FAnaeaabAtaRor sin PR kY TS ool s,

inclined w id afi kin' \dhtation.@ direction

opposi t e 1 ae APERERThbfkd o ARETRIG Bllp pat{in gEieEetd Srdelin 8.

The part-aligning apparatus of claiml. wherein satd gate hol e has

di rensi ons which prohibit said chips parts from passing therethrough

- unless said chi ps.pﬁ{etp%nhaa¥ﬁing appAths bElai | Skeréih @5id Walelholes RESstarkialpai d
gate hol e. 9. The part-aligning apparatus of claiml, further

conpri si ng w@hgentto id Endi@bdvef Ormed in said annular portion.

10. The part-aligning apparatus of claim1, wherein an inclined surface is

f or med

7. The part-aligning apparatus of claim 1, wherein said gate hole is inclined with
respect to the normal of said rotary drum in a direction opposite to a direction in which

the rotary drum is rotated.

8. The part-aligning apparatus of claim 1, wherein said gate hole has dimensions
which prohibit said chips parts from passing therethrough unless said chip parts have a

selected orientation with respect to said gate hole.

9. The part-aligning apparatus of claim 1, further comprising plural gate holes

formed in said annular portion.

10. The part-aligning apparatus of claim 1, wherein an inclined surface is formed
. in the inner surface of said annular portion to cause the chip parts to slide toward said

chute groove.

11. The part-aligning apparatus of claim 1, further comprising plural chute
grooves formed lateral to each other and in parallel in said annular portion, and further
including plural guide grooves associated with respective said plural chute grooves.

-
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in the inner surface of said annular portion to cause the chip parts to

slide toward said chute:groove.

ot nor NIRRT AR < 62annet o GortFon® and Furs L?Wm
chuBREPRACKDY es

pl ural dui fle Yrdbves associated with respective said plur

18

11. The part-aligning apparatus

12 The part-aligning apparatus of claiml, wherern.

each of said chip parts has a length L greater than its height Hand wdth

W

sai d1ZHeSpagt-aligningapParars f ghindle, hareie have a width greater

than said height H and said width Wand | ess than said length L; and
sai d chute grooveachrst saidicHippartd agi m%m [hgreaten tithasheighe Ht and wibwsai d

height H and said width Wand | ess t

an said length L. 13. The

part-aligning apgkd auté gidove land said guidb@roive have &l widih graated thim sakl lbidhy 8n by

a notor. 14. The part-aligning apparatus of claim 13, erein
sai d not or il @aadhwiith 3 aidlessthat said leggthul;laey via a rotation shaft, and said
driving pulley is connected to a follower pulley via a belt, wherein said
belt is in frict sadhahute ggmyemrdsaidigtide geoavehaveas depth graates wicdn satdHeight Bt at i on
of said shaft causes novenent of said belt, which in turn causes rotation
of said rotmatsaidiwidth W and less than said length L. :

13. The part-aligning apparatus of claim 1, wherein said rotary drum is driven by

a motor.

14. The part-aligning apparatus of claim 13, wherein said motor is connected to
a driving pulley via a rotation shaft, and said driving pulley is connected to a follower
pulley via a belt, wherein said belt is in frictional engagement with said rotary drum, such
that rotation of said shaft causes movement of said belt, which in turn causes rotation of

said-rotary drum.
15. The part-aligning apparatus of claim 1, wherein said rotary drum comprises
an annular ring member placed in contact with a disk, said annular ring member forming

said annular portion.

16. The part-aligning apparatus of claim 15, wherein said gate hole and said

chute groove are formed in a surface of said ring member which faces said disk.

17. A method for aligning chip parts, comprising the steps of’

—_— 18
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apparatus of claim1l1l, wherein said rotary drum
corrprl annul ar ring nenber placed in contact with a disk, said
annul HM‘H ﬂﬂm mng said annular portion. I
part- alﬂg of claim 15, wherein said gate hol ¢ A &'&Eﬂ HaShBERy
groove are forrred in*% surface of said ri ng nmenber which fdces Mggk
17. A nethod for aligning chip parts, conprising the steps of —
19 (a) feeding a plurality of chip parts into a part-hol ding h
chanmber of a par Pe'eﬂﬂg gﬂxraﬁ@%'& :)b%nsﬁﬁbq paRPRIAhY ehdifber 8 a part- ah]gnmg

1) arotary dru aV|n annul ar rtion formng an outer wal sai d

part - hol di nﬂ,pgm;'gbgd'd aﬁﬁrgugm r portion having an inner and outer
surface; a chute groove fornmed in the inner surface of

said annul ar portion; arotary drum having an dnhhilaPp&idioR foidlifg ex beteewad of Bsigugh
said annular portion fromits inner to outer surface, said gate
hol e being in copgriRblemgichamYér! fuid adrihlae pokttondia9igan inner and outeRiserfgal € hol e
having a lower end forned at the outer surface; and iv) a
stationary menber haviiygchuife gidvoeé forticd aceheminey sar€atewf siid angiladsortion;
groove corresponding in position to the | ower end of said gate hole;
(b) rotating said rotii) ¥ gatelivid extaalirpathebughisaid anmiltr pirtioafidncis pngaot s I n
said part-hol ding chamber; (c) receiving said chip parts in said
chute groove in euter suefacershidgacet hadebeing in commyrdgatioarwittr shidchusagibosti p parts
fromsaid chute groove to said gate hole; and

said gate hole having a lower end formed at the outer surface; and

iv) a stationary member having an inner surface provided with a guide
groove corresponding in position to the lower end of said gate hole;
(bj'rotating said rotary drum to cause displacement of said chip parts in said
part-holding chamber;
(c) receiving said chip parts in said chute groove in a given orientation;
(d) forwarding said chip parts from said chute groove to said gate hole; and

(e) forwarding said chip parts from said gate hole to said guide groove.

18. The method of claim 17, wherein said stationary member comprises a
discharge passage, and said method further comprises the step of:

(f) forwarding said chip parfs' from said guide groove to said discharge passage.

19. A rotary drum for use in a part-aligning apparatus, said rotary drum
comprising;
an inner cavity defining a parts-holding chamber for accommodating a number of

chip parts, said part-holding chamber having an outer wall;
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(e) forwarding said chip parts fromsaid gate hole to said gui de groove.
18. .The nmethod of claim 17, wherein said stationary nmenber conprises a

e I, 1 e U v S
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passage. A rotary drumfor use in a part-aligdain

said rotary drum conpri sing: an inner cavity defining a
parts-hol ding chanber for accomopbdating a nunber of chip parts, said
part - hol di ng changieannbRY podioaTorkihg saiddlter wall of said part-holding charfera@fi| ar
portion formng said outer wall of said part-hol ding chanber, said annular
portion havi figuRn pbRidahadng af idmef asdédtecirface: a chute groove forned in
the inner surface of said annular portion; and a gate hole
ext endi ng t hr ougha elitél grdne Fered & tHefindr sOffadel oF shidMhulaP pSiibRT andSUr f ace,
said gate hole being in communication with said chute groove. 20.
The rotary drum of gatk olektending throughvbeid @hiulsraidtti@frem i ifndrio bafeed at an
angle with respect to the normal of said rotary drum

surface, said gate hole being in communication with said chute groove.

20. The rotary drum of claim 1:

wherein said gate hole is formed at an angle with respect to the normal of said

rotary drum,
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