VI BRATORY PARTS- FEEDI NG APPARATUS [ Techni cal Fi el d]

[ 0001] The present invention relates to a

vi bratory parts-feeding apparatus in particular to a
structure of the conveying apparatus which parts are
conveyed along a spiral feeding path by rotational

vi bration around the axis line. [Background Art]

[ 0002] In general, with regard to a vibratory
part s- f eedi HIBRATORY PARKS-FHEHNG APPARATUSeder ",
one type of the apparatuses is known that there is a
[PeshhicalyPield] eed- vi brati ng body equi pped with a spiral
feeding path on its inner periphery face, and a | arge
[mmger of parts are stored on an inner bottom of the
feed-vibrating body, and also a rotational vibration
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spiral feeding path by rotational vibration around the axis line.
[Background Art]
[0002]

In general, with regard to a vibratory parts-feeding apparatus so-called “a
parts feeder”, one type of the apparatuses is known that there is a bowl-type
feed-vibrating body equipped with a spiral feeding path on its inner periphery face,
and a large number of parts are stored on an inner bottom of the feed-vibrating body,
and also a rotational vibration around the axis line is provided to the feed-vibrating
body, consequently, the parts are gradually ordered while the parts are conveyed
along the above spiral feeding path.

[0003]

With reference to this type of the parts-feeding apparatus, as shown in Fig.
10, it is necessary to fix the bowl-type feed-vibrating body 2 on a vibrational plate
la of a rotational vibrator 1 which supplies with rotational vibration around the axis
line. In the case of a small parts-feeding apparatus in order to convey a large
number of tiny parts, as the first method of fixation, a through-hole 2a is formed
vertically in the center of the bottom of the feed-vibrating body 2 formed as a

single-piece product, and a bolt 3 is inserted through this through-hole 2a and is
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[ 0003] Wth reference to this type of the
parts-feeding apparatus, as shown in Fig. 10, it is
necessary to fix the bow -type feed-vibrating body 2
on a vibrational plate la of a rotational vibrator 1
whi ch supplies with rotational vibration around the
axis line. In the case of a small parts-feeding
apparatus in order to convey a |arge nunmber of tiny
sgrawtd intathetibrafionad plate t hofthe fothtional vibngtoml .t hFlaneflord, thee
2a is formed vertically in the center of the bottom of
ctiter dfabeélfeed hitshiimpbdiydyisdightehe@ andfixal i thglvidrgrionakplate 1a
product, and a bolt 3 is inserted through this
a&@n?gghﬁpgb@32a and is screwed into the vibrationa
plate’la of the rotational vibrator 1. Therefore, the
[@aler of the feed-vibrating body 2 is tightened and
I'Xxed to the vibrational plate la axially by this bolt
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which is a spiral and belt-Ilike netal plate connected .
with a feeding ppthevhieh is aspiraland; kelitliksapetahplate cpanectdfo faginside

by sheet-nmetal processing. Wien this feed-vibrating
obadylindsies], peiphetyevalkbfoomdd by shesttmestal procgssingy, Wheathiom

of the above periphery wall of the feed-vibrating body
féed-vibrating bydy uses,| a0 siee szoovdmitthod off fiaatiay adottpardfpheabove

portion of the vibrational plate from outside, and
pbrifstety WaR of thel fB&H-P®Fdtin@ oY s ERMCEY @h clob@E@Back WaththnPuter

peri phery where a tightened plate is attached to the
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1). [0005
bol)ts so[that th!: fixing portions result in clamping the above bottom of the periphery

wall. Thus, the feed-vibrating body is fixed to the vibrational plate (for example,
refer to the following patent document 1).
[0005]

Furthermore, as the third method of fixation between the feed-vibrating
body and the vibrational plate in the parts-feeding apparatus equipped with this large
feed-vibrating body, there are also structures including a circular leg provided with
the bottom of the feed-vibrating body and a mounting rib extending vertically from
the vibrational plate. This circular leg engages with the outside of the mounting rib.

In this condition, the circular leg and the mounting rib are directly tightened radially
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Furthernore, as the third nethod of fixation between
the feed-vibrating body and the vibrational plate in
the parts-feedi ng apparatus equi pped with this |arge
feed-vi brating body, there are also structures
including a circular leg provided with the bottom of
the feed-vibrating body and a nounting rib extendi ng
vertically fromthe vibrational plate. This circular
ah@fixehemh @thenby botthmsentdsthotaighfthe e veoirculamnigg and screwed
this condition, the circular leg and the nmounting rib
irtb Eheckibo@e hoyintin@Hb ¢foe thstandé,abfey to the doldwiag pateatdoeiinent 2).
by bolts inserted through the above circular |eg and
[G0vgved into the above mounting rib (for instance,
refer to the follow ng patent docunent 2). [0006]

MOT e0Y R eqvel §hd RUfth I?néfﬁ&??gﬁ)&ftioﬁ Lxatd ﬁ‘ibg that APodtBOWN

that an outér peri phery nge expandi n roman outer
er.i pher ortipn of the vibratjional plat€ |S..0rLoV]

pBFRHEY BiafiRbhidife Pomt-ontdrPobdn BonRart Ted FrBory Hitte

.this outer periphery fl e, .and that taching.

BEKe G b Rl Sioy e e e ogter piphery
bottom of the feed-vibrating body placed on the

flongs; and thaban gtaghing bleckiargngederahgutgr prsipheryrastieraf the

t hrough the above through-hol e and screwed, hence,

bothert of He fa¢d-wibhiting toldp placed pakhovibratiesad plaieuntightened by a
bottom of the feed-vibrating body and firmy clasps

bblénsehed traighehe givviepireugh-hblerapé s¢rewed, hened, ehat tloe dttaehing
foll ow ng patent docunent 3). [Prior Art Docunents]

bloBRbRAlly PRESUFRIdW] the BObth of the feed-TiBRdtdRbolp ahdEifthlyldlasps
Japanese Unexam ned Patent Publication No. HO05-43030

the above outer periphery flange (e.g., refer to the following patent document 3).
[Prior Art Documents]
[Patent Documents]
[0007]

[Patent Document 1] Japanese Unexamined Patent Publication No.
H05-43030

[Patent Document 2] Japanese Examined Utility Model Publication No.
S37-3612

[Patent Document 3] Japanese Unexamined Utility Model Publication No.

HO1-134614

[Patent Document 4] Japanese Patent Publication No. 4280291



[ Patent Docunent 2] Japanese Examined Utility Model
Publ i cati on No. S37-3612 [ Pat ent Docunent 3]
Japanese Unexamined Utility Mdel Publication No.
HO1l- 134614 [ Patent Docunent 4] Japanese Patent
Publication No. 4280291 [Summary of the Invention]
[Problemto be Solved by the Invention] [0008]

[Summary of the Invention]
[Problem to be Solved by the Invention]
[0008]

However, in the above first method of fixation, since the outer periphery
portion of the feed-vibrating body is not directly fixed to the outer periphery portion
of the vibrational plate owing to the fact that the center of the bottom of the
feed-vibrating body is merely tightened and fixed to the vibrational plate axially by
the bolt, unnecessary vibration is generated in the outer periphery portion of the
feed-vibrating body by the deformation of the feed-vibrating body and prevents
from efficient parts-feeding and ordered parts-posture. ~As either the vibrational
plate of the rotational vibrator or the feed-vibrating body fixed to the vibrational
plate displaces relatively around the axis line with highly vibrational frequency due
to the fact that the fixing force against the stress in a rotational direction is merely
depending on the frictional force of the center of both the feed-vibrating body and
the vibrational plate, some failures come about such as noise generation caused by
wearing contact faces of both the feed-vibrating body and the vibrational plate, and
fixing conditional change on account of scratches on the contact faces. Particularly,
when the amplitude of the rotational vibration is increased by raising the driving
voltage of piezoelectric drivers, some technical difficulties occur such as noise
increase, inefficient parts-feeding by reason of parts-jumping generation, and
disordering parts-posture.

[0009]

The above problems result from tightening and fixing force in the mere axis

[+]
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However, in the above first nethod of fixation, since
the outer periphery portion of the feed-vibrating body
is not directly fixed to the outer periphery portion
of the vibrational plate owng to the fact that the
center of the bottomof the feed-vibrating body is
nmerely tightened and fixed to the vibrational plate
axially by the bolt, unnecessary vibration is

lige drecttondvhioh tffectothieaibrpiionab plateyarpicthe feed-vibratimgbody fixed
feed-vi brating body by the deformati on of the

chetestha deapthic Agisin@)of anatigiab vibdtion! r Alerfdre theabove problems
parts-feeding and ordered parts-posture. As either the
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generation caused by wearing contact faces of both the
pabiem wihen hd fienusnel ofmtrtiondl Wibretien ingrrapesas & salisty the
fixing conditional change on account of scratches on
re¢dent deomngd dor dcaclesatinPpatts-teelding speedahdn pattisulanph theusse of
the rotational vibration is increased by raising the
sihall paiigfocaingagparatusey, @ zoetianil vitgatdr Witk piczoslectec drivers has
technical difficulties occur such as noise increase,
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(ﬂﬁ efore, the above problens do not resol ve
[q anental |y al though the tightening and fi xi ng for ce
i ncreases. Further, another problemrel ated t
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vi bration increases so as to satisfy the recent demand
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Additionally, since a feed-vibrating body using these methods of fixation tends to be

connected to a metal plate by welding, unnecessary vibration is likely to arise

resulting from that each portion of the metal plate vibrates in its thickness direction

[
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On the other hand, in the second and third nmethod of
fixation, whereas the above problens do not occur
provi ded that the outer periphery bottom of the
feed-vibrating body is fixed to the vibrational plate,
the rotational vibration cannot accurately transmt
the feed-vibrating body by reason of shortage of axi al
fixing force and i nadequately accurate fixation due to
wihen vitaationtahfrequeney freecses soraatto acpeleoaty parss-feadinglspgedand
directly tightened and fixed to the vibrational plate.

HEREY, Bhedé & a problem thet the prradilu@of tiefeed-vityatér getridyy drself is also
part s cannot convey efficiently and hi gh-accurately.
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nmet hods of flxatlon tends to bé connected to a netal
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Further, as it is necessary to construct that the
(iheludirrgiatmaﬂliinag dotocly) prodided withiadighly prediseshapainaréerdd| e
to be directly fixed by a bolt, there are problens
chialy tinpelddirbhicpattsi es of processing and retaining the
rigidity of the feed-vibrating body which is fornmed of
@1$Ln9| e- pi ece product formng article (including a
ined article) provided with a highly precise shape
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Furtherrmre fixation,
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as the above, there is a problemthat it is dlfflcult
sarae by e ghoee, fhorausiagmablomy thatdt isuitienk e frapmg rokg{tpnal
hi gh-accurately. Further, as it is necessary to equip
vxhrattomdfﬁclbmbgmcgblglwmmtnlg ofiugherpasit pnecgssydn gauip with
around the vibrational plate, weight load relative to
tHedtugtlyosxpanding vater periphreey Bagearand the vibsatibingK plete] weigbt
downsi ze. In addition, since it is necessary to form
153 réthiiactdl rBetipRAI visrati GflincRRSS antl iis diffiexlp &dbwigideac én
around the bottom of the feed-vibrating body, there is
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e r|g|d| of t f eed- V|brat|ng body f or med of
e)?%arﬁﬁ % efgcl:e aq'?urp({ t?lg %8&?1%1%&'@#@%? rv{ﬂr ]gddr}l’cfklgl%l 98 R?Obrl%rg rthat
i gdoEbar e b s ay s et R OhF b rmgd of e
sglglgt]pleacse pvygclhijclt ?(%’mmg[ gr%%le] (including a machined article) with a highly
precise shape in order to convey tiny electronic parts apart from a feed-vibrating

body formed by sheet-metal processing such as welding.
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Moreover, fromthe above second nethod to the fourth
nmet hod of fixation, each of the feed-vibrating bodies
is directly fixed to the vibrational plate radially or
axially and is clasped by the tightening plate or the
attaching block. In the case of several places to
tighten and fix, it is inpossible to detach the
feed-vibrating body fromthe vibrational plate and to
[@@12dch the feed-vibrating body to the vibrational

pl ate wi thout unscrewing and screwing all bolts at the
al | f Midr@vep)| fesig $he 4BoR6 8€Paad eyhod! tb elicefousth Matlfodeof fixation,
problemthat installing and rel easing operations are

S ENS RIEB-viti B8 Bbodies is dired\Efifd0he ViBradiodSplite ridRAlkEor
t he above problens, the present invention is'to
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tin arts and al sp.is, capable.o Shl ceel.er

seuer #hites i FeoeniCrk g § SRRREIEly ithals RfRasatld By
rotatiqnal vibration generated in the rotational .
oy s oarationsl Rlats wido WBHIF S dpaRyaE POLY oribr yiosipnal
hi gh-accurately. [Means for_Solving the Probl eni
pladowithout unscrewing apdegrepfing #lbbelort dhasalt fixinglaces. he
present invention is a vibratory parts-feeding
Capgauentlys theoaisral si aygroblennthat instabing\ant releasing apstaliging grea
vi brational plate vibrating around an axis line, and a
chui@Bersymbr at i ng body di sposed on said vibrational plate
and equi pped with a spiral feeding path around said
[Go3§ |ine, wherein said feed-vibrating body has an

i nner bottom portion and an outer periphery portion

\;‘2: gh Fiﬁﬁrgfdr%gftf ltog{né]r Yo SAPSIile46bHprBBleths! e ipRdseMUhérii®n ¥ to
portion and

realize a vibratory parts-feeding apparatus which is capable of high-accurately
ordering parts-feeding of tiny parts and also is capable of easily accelerating
parts-feeding so as to be able to transmit the rotational vibration generated in the
rotational vibrator to the feed-vibrating body efficiently and high-accurately.
[Means for Solving the Problem]
[0014]

In view of the above situation, the present invention is a vibratory
parts-feeding apparatus comprising a rotational vibrator including a vibrational plate
vibrating around an axis line, and a feed-vibrating body disposed on said vibrational

plate and equipped with a spiral feeding path around said axis line, wherein said

feed-vibrating body has an inner bottom portion and an outer periphery portion

which is circularly-constructed on a radial outside of said inner bottom portion and
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which is equipped with said feeding path, and a
bottom face which is disposed in contact wwth a
surface of said vibrational plate is fornmed on a
bottom of said outer periphery portion, and said
outer periphery portion of said feed-vibrating body is
fixed to an outer periphery portion of said

vi brational plate in several angular positions around
wdéghdis @guippéd with lsaid dbaiing pegh.sindadtottorstaonwhivh indisposdd in
of said bottomface in said feed-vibrating body, and
ce@adt with & airthce lofibgid Ribraticndt plateds fhtatedanal itonneidal outer
which is connected to one outer periphery portion of

pESHBY pSiof, adRhRE aﬁaaden@h?ﬁoarom sdid el vibkMrdtbody is

body and whi ch |nc udes a anp face, and has an

ﬁ%@‘? er y@i}%?‘? B Sl Aok AL %Vﬁ“a“. Py
p?%ﬁtglgso%?érg aﬁa %lgﬁ%%nqgnplr& s‘firusfglllr%sr ﬁ 8}1 Hie é)'f‘gr?ig bo&om

relati ai.d ne . di and face t he
R o i) Eeed B AR B obh BT SR APTIHE PSSt hes: clamg
are constructed to face in a different direction from
Hdyis senngetsd 4o enoPutBoRESIPAET RoTHEN of Githiessaid wibrational
anong at |l east two of said clanping structures, and
phitd ot seldafiepd-Vieaingdfodyaind vdlienpchdebhe clsmprface pedBaschn n
contact with said inclined engaging faces so that said
iriclieeld engaphigi fage foadyd bs thel otia ducer pariphary poiona@ndlaxially
pl ate, and said clanping structures are positioned on

ehgHe88 with sETIr ardh BAte JF 58 TMPMSMBED BidlsB@intliadd endaping,
and said clanp nenbers of three or nore clanping

fabd %lfgaﬂf &8mf 3fn% stidiuYdsdr@irolind {eBfiRedo §zﬁgj axik! '1113@ dirk&ion, and

sal d one ouf peri phery portlon so that tightening

fa%n ghacf (Jg%i)‘ogge 518{ SFsa% or?eaéﬁer %H?r;%ﬁ%%&f 3 Bx%l doggrr}c?ed tg

per nis a justa

L ctur re con uc ed t
fa}cs g fiﬁlﬁqqgg gfr ctf on}leaaéotﬁﬁrgorb%afan rth to salda ax1se11ne
vi brational plate and to detach said feed V|b tlg
apepg atlegstiea phsald phaaping sructusess prd s pl amfﬁrqsn% gaid clamp
cl anmpi ng structures excluding at |east one of said
merdatsi atg pressedrin eontaetswidinshid aichiged engagingdaesy so thaysaidb| e
to detach from said other outer periphery portion are
fegdvibratiabetyed fixed @0sa] vibrationalAnleter alidmaid damping structures
present invention, when said clanp faces of said clanmp

ardRIshitioe EHYMEE: W hbreakbblal pesitidisdrendagiduxid lige and sad d

out er periphery portion of said vibrational plate and

clﬁﬁllg%éiﬂf)&!i oPEEdNSh e RIS stPhct®i@l Srefifdididublly ﬁtttdc'BGd and

y which 1S disposed 1n close contact with said

ﬁ§§% tfoas%ﬁi &Ie o%@ér %eﬁgﬁ’éﬁ &go&{b?r so%@c %h%%ﬁié a{n)ﬁ%gu}?% fo?@é Glf ﬁald
I Qute i C i

vi brati er
cl r

A g‘eed’-vglrastltn%rbtoldg r(])n

feed vrbratrng body i's reduced As aresult, it is
saidywibrational platerand soriletachnsaid fasd aibrating bedyhiremisaid wibrational
parts efficiently and high-accurately. Additionally,
plateneleenseindinimr ¢lamethgestiyatureseexthidar atthéastorseraf said clamping
constructed to face in a different direction from each
other on a plane orthogonal 8t 0o said axis |line anong at
| east two of said clanping structures and which are
inclined relative to said axis line direction are in
cl ose contact with said clanp faces, it is possible to
fix said feed-vibrating body axially and horizontally
as well as fixing force inbal ance between said axis
line direction and a horizontal direction is reduced
conparing wth the conventional nethods relying on a
frictional fixing force in either said axis line
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[ 0016] In one enbodi nent of the present
invention, said inclined engaging face of said

cl anping structures faces in a radial direction on a
pl ane orthogonal to said axis line, and said clanp
menber of said clanping structures is radially novably
attached on said one outer periphery portion.

According to this, in the case of each of sald
Jﬂ&ﬂm&jmﬂhmnmquunggﬁds:b: ' & saidrother guter pe
fornmed toward a radi al dlrectlon and sai d cl anmp nenber
posiof @rsdimpbit lemdied. becone radi al |y novabl e. Hence, when
said clanp nmenber radially noves, it is possible to
[6mBirol a contact force between said clanp face and
said inclined engaging face, and to easily attach said

feed- r@itn EQ gglé’gﬁé]g g_ﬁf/%hgoﬂ el %ﬁ?‘!ﬂ?}? kRkSof %Wcl‘aﬁ)lp

eaS|Iy et a ratlng rom sa

B s 2R et B ol et B b EF oAt orgp of
SRR 4 3@'&&3&?@?%2 bgaioﬁﬁﬁ'snlﬁgfff%ﬂ%%@%ody

the fact that said inclined engaging.face is forne
whighiiafispossd imelose entads @fl%lts@wesuﬁ%a%f wid vibgasiensl rtlate%ﬁ d
axis line. As a conseguence, is possible to
fixednpy $afig clemipthgdtmwepiresg du this ccmdetsora pelrataiamakwibration
installing and rel easi ng works. For instance, in the
génetdtedingidevibatdona plge thaditectlp adndimittodito sad dutenpdriphen)
engaging face is forned radially outward on the pl ane

péitibh 0g8uI@ Fectl Ovibratiflg B&dys dbfoRBatidiét dstbftlon of poftionawerd said
into threaded holes fornmed on said one outer periphery

fe@@iﬁ% ath id @%d%@é@vﬁkﬁﬁ\%ﬁb@ﬁmedh&dat taacheeands possible to

tightened radially inward relative to said one outer

ter%HdP!a% ?lotzﬁﬂ)r td \%Bra?lgn E@?&nssﬁigigﬁtlgaﬁgi )} gfej c@Jr S on

aglng ace an ting

bl t d )
GG R %BHGZS%‘? ‘“§§PGA St hoes wich &2 %@P%ﬁv?%dia fagejip a
TP ARCEHOR Jiem FRTIOLBE B APIRS ordiean ip s0d anis linamage at

or released and it is possible to handle an
lepsigwalof saifl clamping steicteransk whigh drefigelinedireletive tagsaisbanjs line
[ 0017] I n anot her enbodi nent of the present
ditevtientirean clasaicantattamith segd skampcfhcases iapassibtateoifikeshidn
three angular positions around said axis |line, and
fes@ivibratirgpdyehtly ml hatizéalsy asowell af fisiag doret anbalagce
structures anong three of said clanping structures

bee«wb&ika?d 8xiél hﬁ@@ﬁ@ahoﬁ Angd @ik SHt R R A reRRH 'i:bﬁ’15§r1ng ith
radi al |y novably attached on sald one outer periphery

thQ (85 \}691[1 Jilaq ?x?eéﬁ&isq'e@i] ol d )ﬁﬁ§ﬁ)t@é Slbeltgglns%‘i({ 5585 gﬂe

atta tin on sal
oA Bl %Fegﬁg%ﬁgfﬁs %?él?%%ﬁ%ﬁ ‘Wi ra’gaaogﬁlpwﬁmﬂgn s
f cl
R SP TGSt RISBEECHTET GO SR P REORMGTLY tgpod sad

menbers anong three of said clanping structures. In
feedrvibratingdiodyonThes é is pessidle tmerden tiny paks highnagsurately slusing

may construct to be radially
parts-feeding and to accelerate parts-feeding speed. Moreover, said clamp faces of
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novabl e or inmovable. [0018] In still another
enbodi nent of the present invention, an engagi ng cl aw
is formed on said clanp nenber, wherein said engagi ng
cl aw engages with said one outer periphery portion and
Is prevented fromnoving toward said other outer

peri phery portion. According to this, since said clanp
menber is prevented from noving toward sai d ot her

said chmpmenpers aye poraly pressed 4¢ ihcohedhgirentions:so asstodislie cloge
be i movably prevented from axial displacenent while
comthcl wittasuid inaliesl @pgaiag fides nd sdid inchiakd aeghgerpdfacysge
faces and said feed-vibrating body is fixed to said

ci¥hdpuafel @ Blce M U Hferd dsrectidhefrdrh ehéldothanet 4 hétizontal pRing
feed-vibrating body is able to be stable. This

aglggggé 1R8kt %@WESJ@ El dtRictuirss. 21th €hil BadiCasliP{sPoEsiBIR t85ix

ngage with a corner portion on the opposite side
f [ . el.. ' riian. | j:
e U T
embodi ment of the present .i.nyentjo aid inclined
Eh R dndfeiepaig BRB0 e PG 4 B hetee Rithou pdHE ot Least
direction outward on a pl ane orthogonal, 2& saig axis
ong plesaidelampuRE SUECHESS, SRIppAEIE; vth 2 genyentjona) Rartiicsiwes ed
onto said one outer periphery portion. According to
apprays whichdt is asedsbiry to barilewdl fikipgpertiansae Ardeg to install and/or
structure of said clanp nenber to said one outer
rgdease dhetoythp fact itansad deglevibmting bodyt ald saidyvibradionall pdats iareg
wor ks of said clanp nenber. [0020]
directly fixed or clasped each other.
[0016]

In one embodiment of the present invention, said inclined engaging face of
said clamping structures faces in a radial direction on a plane orthogonal to said axis
line, and said clamp member of said clamping structures is radially movably
attached on said one outer periphery portion. According to this, in the case of each
of said clamping structures, said inclined engaging face is formed toward a radial
direction and said clamp member is constructed to become radially movable.

Hence, when said clamp member radially moves, it is possible to control a contact
force between said clamp face and said inclined engaging face, and to easily attach
said feed-vibrating body on said vibrational plate, and to easily detach said
feed-vibrating body from said vibrational plate. Particularly, said feed-vibrating
body is fixed to said vibrational plate in a state of said clamp face pressing on said

inclined engaging face radially from the outside to the inside due to the fact that said
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In this case, it is preferable that each of said

cl anmping structures further includes a bolts

tightening said clanp nenber, a fixing hole formed in
said clanp 12 nenber, through which said bolt is
inserted, and a threaded hole fornmed in said one outer
peri phery portion of said vibrational plate, into

which said bolt is screwed. According to this

irentined emgaging fdesisiformes radiajly eutaradd pmtherbosé plane orthogonal to
structure, it is possible to firmy tighten said clanp
séig AkBNine)] NAsddiohéegneride, it ks soseibteodisimplify shid dlamping structures
preferable that said bolt has a male thread portion

aADEh @is€WeliRGAIIER anPRFédsin@ i dHllts. F & 1iMirice O thO OB

an axially different position fromsaid nmale threa

S s e R R e e S T

rtion,.of .said.bolt .i.S_SGr i L
o 87 inl R dfg el 8 s s R R s fg threaded
[ ortion of said baolt. According .to,.this, ow.ng,.t

hgles Zoripeg amerid Qe EMsE RETBRGEY BYTORART S R MemRptg attached
axi s portion of said bolt and said guide hole portion |
apd tighterpd adialy enyvaré reatiyq tojsgidnne SUIST pexiphesy petion)sy that said
position said bolt relative to said one outer )
clep fabeprgsses ot sad inghmed engaging faceantbspid feaedroitrpting ddy is
both said bolt and said threaded hole. As said clanp
ablendbe fixed gii@ecibsatiopalplstet i Hnthlerponearfceidrdamp neaibdrs is
preci sely positioned bolt relative to said one outer
nRELLY PRI BOvdd NthatSddoihtaeh asHditio W edrSsaidrinoNadd shgaping
to prevent from displacenent while said feed-vibrating
f%%@ A4 'szﬁdfcl SEQ}SSE%H?M%F&%&&%E iPi:s bssiviy f}% hehdidign

act that said clanp face of said clanp nenber engages

. W .saj d; | ' . 00, Consequently, the

“}\g.kailgﬁéﬁé‘gdn‘t?&%%éoﬁte%ﬁ%g?%wg‘éﬁﬂ fating body is able
(kg ge stable. [Effects of the Invention] [0021]

(982 rding to the present invention, since said outer
periphery portion of said feed-vibrating, body.is able
t o belyatofiey embedigneng Ogtzli‘ied’r‘?f‘ﬁlﬁtép"‘?i‘é‘f’lf‘pﬁgjr lamBie; s clyFes
sai d vibrational Flate.due to reduan? di spl acenment in

arsiproveidedson threpdngular pesitipreaoshsaid axis Iine, and said clamp

member of at least one of said clamping structures among three of said clamping
structures which are disposed on said three angular positions, is radially movably

attached on said one outer periphery portion, and said clamping structures are

constructed to be able to attach said feed-vibrating body on said vibrational plate

and to detach said feed-vibrating body from said vibrational plate when said clamp
member of at least one of said clamping structures is radially moved without moving
remaining two clamp members among three of said clamping structures. In this

condition, the above remaining two clamp members may construct to be radially
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or the horizontal direction, said rotational vibration
is able to be efficiently and hi gh-accurately
transmtted fromsaid vibrational plate to said
feed-vi brating body. Therefore, realized are such
excel l ent effects which are possible to

hi gh-accurately order tiny parts during parts-feeding
and to accelerate parts-feeding speed. [Brief
noygkleiopimmeovalflet he | nvention] [0022] Fig. 1is
a longitudinal sectional view omtted an interna
[@1l8yicture of a parts-feeding apparatus of the first
enbodi nent . Fig. 2 shows a cross-sectional view

(a), 8ahdilPand@ick embodinidas bf @k |p¥e%e1’t‘t| i8Véntio), Af en@aging claw is
parts-feeding apparatus as well as parti al

frded D" Qfd' Ny hieWbef, ‘%Qhe?éhq s&g )ené%?%gnﬁgw%g es with said one

conposi tion. t elevational view

offer erfiitlehPpdrfSH ! hrﬁ‘@ls%?&?ek?e%‘{?o& IndviHg hlvard safORE STRY!

periphery portion. According to this, since said clamp member is prevented from
moving toward said other outer periphery portion, said clamp member is able to be
immovably prevented from axial displacement while said clamp faces engage with
said inclined engaging faces and said feed-vibrating body is fixed to said vibrational
plate. Thus, the fixing condition of said feed-vibrating body is able to be stable.
This engaging claw, for example, is able to be formed so as to engage with a corner
portion on the opposite side of said other outer periphery portion in said one outer
periphery portion.

[0019]

In a different embodiment of the present invention, said inclined engaging
face is constructed to face in a radial direction outward on a plane orthogonal to said
axis line, and said clamp member is radially inward pressed onto said one outer
periphery portion. According to this, it is possible to simplify an attaching
structure of said clamp member to said one outer periphery portion and to ease
installing and releasing works of said clamp member.

[0020]
In this case, it is preferable that each of said clamping structures further

includes a bolts tightening said clamp member, a fixing hole formed in said clamp
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Fig. 4 is an enlarged partial sectional view show ng a
clanp structure of a parts-feeding apparatus of the
first enmbodi nent. Fig. 5is an enlarged parti al
sectional view showing a clanp structure of a
parts-feedi ng apparatus of the second enbodi nent.
Fig. 6 is an enlarged partial sectional view show ng a
clanp structure of a parts-feeding apparatus of the
michiber] throgidwhiehtsaid bolt is ins@iiteyl, affd & threadetl Anke foroed imgsail one
state in which a vibrational plate of a rotationa
owtbbperipheryWortidh o Bsadd/diblatibhal plate, inobhielbadibok id screved.

renoved Fig. 8 is a longitudinal sectional view
ARbor@ing @b &ié &nBddiMehe, a&gﬁtemhﬁﬂelaﬁd M pb estiutfurd HGH
enbodi nment Fig. 9 is a front elevational

pdsBiE @fﬁb@d? AEAlch ORAlclaPihBEr. “Hh GliliSn BYid GRSRAEH: itis
preferable that said bolt has a male thread portion and a cylindrical positioning axis
portion formed on an axially different position from said male thread portion of said
bolt, and said threaded hole has a female thread portion into which said male thread
portion of said bolt is screwed, and a guide hole portion engaging with said
cylindrical positioning axis portion of said bolt. According to this, owing to an
engagement between said cylindrical positioning axis portion of said bolt and said
guide hole portion of said threaded hole, it is possible to precisely position said bolt
relative to said one outer periphery portion apart from threaded structures of both
said bolt and said threaded hole. As said clamp member is precisely positioned on
account of said precisely positioned bolt relative to said one outer periphery portion,
said clamp member is immovably able to prevent from displacement while said
feed-vibrating body is fixed to said vibrational plate due to the fact that said clamp
face of said clamp niember engages with said inclined engaging face.
Consequently, the fixing condition of said feed-vibrating body is able to be stable.
[Effects of the Invention]
[0021]

According to the present invention, since said outer periphery portion of
said feed-vibrating body is able to be firmly fixed to said outer periphery portion of

said vibrational plate due to reducing displacement in either said axis line direction
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Fig. 10 is a longitudinal sectional viewomtted an
internal structure of a parts-feeding apparatus of the
prior art. [Description of the preferred enbodi nents]

[ 0023] Next, a detailed description will be

gi ven of the enbodi ment of the present invention wth
reference to the attached draw ngs. Firstly, a
parts-feeding apparatus 10 of the first enbodi nent
orthe hwdremgaltdrectien, saidsetational wehrttiaris ablelto be etfagentlylzad
with reference to Fig. 1 to Fig. 4. [0024] The
hightdcsurh@fdirgninabframusaiddb@tiond @ldi¢ tossaidfebdaibratirig begly.
equi pped with a rotational vibrator 11 and a

Th&RfY,irbA1Bbl B feH ¥xdeflcht éﬁ%@ts%lélhhfé poSyiBle it® Ath-accurately

vi brator 11. The rotational vibrator 11 has a nounting

Pty e QIR MR e o ot

, f _
Rl SR B o) "o e e on (S
[Ogﬁgimng plate 13, and a vibrational plate (i.e. a top

an upper plate) 16 installed on this base 15
An internal pechanism 17 (unillustrated in Fig

i nst aligeliis slongisuding spetipaaligewiomified an interael Sﬁélﬁméfe# a
the base 15 and the vibrational plate 16, and the

partssfeeding appargtus v Ethedirstenthodimentt al | y supported on the
base 15 via this internal mechanism 17. [0025]
The i Rige? slidwemcloadisextivdal views (& amdra pantidtiiljustratise diei @) of
8, Is positioned along axis |ines 22y extending
a paRe-Flelilh g GBPArauk A9 well ad Pardisl BlubtrAtReioiws @Nend@H sRowing
other composition.
Fig. 3 is a front elevational view of a parts-feeding apparatus of the first
embodiment.
Fig. 4 is an enlarged partial sectional view showing a clamp structure of a
parts-feeding apparatus of the first embodiment.
Fig. 5 is an enlarged partial sectional view showing a clamp structure of a
parts-feeding apparatus of the second embodiment.
Fig. 6 is an enlarged partial sectional view showing a cldmp structure of a
parts-feeding apparatus of the third embodiment.
Fig. 7 is a plane showing a state in which a vibrational plate of a rotational
vibrator which is available for each embodiment is removed
Fig. 8 is a longitudinal sectional view of a rotational vibrator which is

available for each embodiment.
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15 plurality of vibratory structures 20 equi pped wth
seri es-connected structures which conprise plate-Ilike
pi ezoel ectric drivers 22 and | eaf springs 23. In
illustrated exanple, three sets of the vibratory
structures 20 are positioned equiangularly around the
axis line 10x. These vibratory structues 20 provide
the base 15 with rotational vibration around the axis
| i ne Fx9due froot Hevatignalonemw of e dothidonsb wibratorewhish és avgilable
and the vibrational plate 16 The bottom faces of

fér eatingmpoditdeans 21s of fixi ng menbers 21 extendi ng
radially in parallel with the axis lines 22y are fixed

in cl pRe 10 Y RIbitidihd] s8&idnalGewoHittad 8 int&al(stfi€ture of a
obl i quel y-upward face with an angle of slope O

Q,@ssfgeaﬁgqpk%ﬁlg)ofg{e e.pase 15. Inner ends of the

p|ezoe rive 22 are connected and fixed to
nner en roje m the ends of the above
escn téorbgﬁth ?efglields o¢ CF Sété?ﬂ xi ng menbers 21

@gﬂu onally around the axis |line 10x. [0026]

[ of the piezoelectric drivers 22is not Iirrited

however, has a_ | am nated structure g an uni np
or a DY¥eiératetaled deserintionarillheasvrm of the ?rebwdayl@m %fﬁh%a@sent
or both surfaces of an elastic plate. Each of the
inyienttorewish refexende fotbe sttxhed drawings. widistly, apartsrigeding
radially along the axis lines 22y, and is also
apparatng &0l o Sthe dusttemtod mern iabd:oﬂ[dliagye theymesdnt iaventmnswidledbeof

the rotational direction (i.e. in a countercl ockw se
délicriBed wath réferenc@to Filz. Wd Figan. angl e of slope O (refer
to Fig. 9) relative to a vertical plane (i.e. a plane

Uxﬁg;udlng both the axis line 10x and the axis line
22y Thi s angl e of slope O, generally set for 5-15

d .
part o Tie iR bR GibaRRE! REGLEL it S&%Q?lh%ﬂﬁ liepgd with o
f eed- d 2.. Th [

s B YRt e ot e raghe i s B .refaépw yjogator
22 respecti so as to extend radially face

Lbb| T%&tgrlonalpwéxa&?rrlél@ﬁ A Rounng plats, k. asg | pupmorisg via

the same angle 0 as well as the piezoelectric drivers
vibpatigngligqiptors 14 which consist of a rubber for a vibrational isolator (e.g.

vibration-proof ring), a spring (e.g. a coil spring) or the like on this mounting plate
13, and a vibrational plate (i.e. a top plate, an upper plate) 16 installed on this base
15. An internal mechanism 17 (unillustrated in Fig. 1), installed inside the base 15,
is positioned between the base 15 and the vibrational plate 16, and the vibrational
plate 16 is horizontally supported on the base 15 via this internal mechanism 17.
[0025]

The internal mechanism 17, as shown in Fig. 7 and Fig. 8, is positioned

along axis lines 22y extending radially centering on an axis line 10x, and has a
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However, in this illustrated exanple, the |eaf springs
23 bend to the other side of the rotational direction
(i.e. to a clockwise direction in Fig. 7) on the way
froman inner side to an outer side of the radi al
direction so that an outer end of the |leaf springs 23
are di sposed along the axis |ines 22y extending
radially. For this reason, the axis lines 22y of the
ppirdity eff ihratory stnictreess22@uipped prath seriesrechnsatetl istragfuxss which
the radial directions extending fromthe center of the
conipfisd pla-likdpiézelebeicalnivers 22l 1odf springd ZRhf Iapllusagted
23. Due to the flexural deformation of the

eRABBIe SthR%!sels O thid MBfa&qx%%trﬂ&ﬁﬁ:% abeek positihed BRhib@hlarly
voltage through an unillustrated path, operating

. . e . . .
ol B QA 105 TIRBEVIDRRGS sFhohgal PR pag S
£ ings..23. suppl I br.at.i | .plate.16 w
rRBRCTEP fatiod Rint s S @R gBL Rlffieatb ted Blgen ihe
circul gr. arc shape .arqund_ t he axis. |line.10x. Thus,..it
biite TSGRt OFIoRB! Rleledti omaF PYTUR Bhess BETBREROTEIR)S Of
and high-accurately. In addition, both end edges in .
fixing raernbes 21 extendipg radiglly Baardlel withitheayis Bﬁe%%b’i 3¢ Gxedin
are formed in concave shapes, and the |eaf springs 23
cloas eontan stithi ant isdersiefpess 1iSa (theebliquélepwarsblaed with an angle of
respectively. This is for prevention of cracks in
slope 6 desoetbed tatér) ofithediasd e |1anér esds bfithe paZoelcteib daivers 22
arranged on both sides of length direction owing to
afeQa A EPAr d ik it ifer efidst WaSrojditigClrbr@ithed ¢hds o€ tH dbdlve
portions of the |eaf springs 23. is stress is
ﬁgfn% Fisshsi s WP %%@@ﬁi?ihghﬁén%&é o rdté‘ti&ﬁ[lg Sfouhfl E1eMxad fine 10x.
Irection of | oad added by wei ght of the vibrationa
KEE?LG 16 and feed-vibrating body 12. [0028] :
r ends of the above vibratory structures 20 (that

Is, t ut.er ends. of . the | . Sprij.ngs,23) are
conne B‘fa@g Ogﬁl’j’ pﬂ?%?glgc{rg %B'ﬁﬁgﬁ P 6‘% h@%ﬁﬁi’é’ﬁéeﬁrah%sf 2t he
vibrational plate 16 in_the form of projecting )
IR nptah FEMGIUIG {1 & FR SR ROR 9 érhyngmmuaﬁ@reap%m?éodecmc layer
vi brational plate 16. The connection portions 16a, in
on hhg ot bath serfagee af axelagicalatar e Epdsof the piegocdenitia Aguiers 2Ryon
at three angul ar positions corresponding to the above
theividicd¢, @xtends radidliyradengtie akislimien22y) epd esdsdarpanged smas to
15b are fornmed on outer periphery of the base 15
420 bbRGEROV-dpWErdito ohb idp @$ tHd rotisiondl diRketieoReRtd on
portions 16a, and each of the connection portions 16a

cRIntdrEleeeRist QirectRAGH P@% 7 REHIRPIRESHAIRRIE (r&StolEEp. 9
e base 1

Therefore, th and the vibrational plate™1

reld] Rze“t&g%ﬁ{é%{ ]ﬁgm% ﬁfg?ﬁg“‘f’g &cﬁ%%%?%th?@&%%iﬁﬁf?@i%ﬁ%&ﬁﬂﬂ% axis

AT EaS Where ruc ( e vi ratorﬁ
. 20) i 15
30 5450 1 Rhengle oI ¥ Py SRS S-ISaBR il "

plate 16 has a round shape.on pl anar .view, and its
ARIPRTIALEY eaFdInede PRkt e shwbpeor s feagnalt foy biteo
be flat. The above feed-vibrating body 12 is di sposed
fegd-vitrping bedvale 118 leaf springs2hargiconrested p quter ends ofi{be
feed-vibrating body 12 is, in a whole, a single-piece
pieraxdenttic ovars A respedtviely (o asab extiend raveally anddacer etiligjuely
constructed of al um num alum num all oy, stainless
steel, or the like, having B bow shape. The
feed-vi brating body 12 has an inner bottom portion 12a
with conically shaped an i nner surface 12s and a
circul arly-constructed outer periphery portion 12b on
a radial outside of this inner bottom portion 12a. An
i nner surface 12t of this outer periphery portion 12b
has a sl ope face constructing an inverted cone




shape. On this inner surface 12t, a feeding path 12w
(refer to Fig. 2) is fornmed into a spiral shape

outward and upward gradual ly extending fromthe

peri phery (the |l owest part) of the inner surface 12s

of the inner bottom portion 12a. This illustration for
detail ed constructions of this feeding path 12w such

as a cross-section shape or the like is omtted, for
upwardanlatiye o the ysticalgqdencot thhsape angle has Welkds thg pperpelectric
12w is formed into a L-shaped groove on the inner
ddwerkage 12t of the outer periphery portion 12b. A
central hole 12g is forned on the center of the
[do2g§- vi brating body 12. The feed-vibrating body 12 is
adjusted so as to obtain a rotational weight bal ance
aroun ' ent: T [

FrdvAver, G m1§ ﬁigfs&gﬂﬁg etafple, e 1P el 25 gif%ﬁg {/the other

(Iomest position er surtace
| . ion,. 1 i
sigaoF e RhiRRY AREb AP oSt B aERRD O by

upwardly on the above feeding. path 12w n_the
DB Sy RO B ALAG e ST RN ko AR L an ogfep pad pEe
body 12. \Wereas the spiral feeding path 12w is forned
leghsnrings 23 a&s digppsed along the axis kings 23y csiendimgiradally, For this
portion 12b in the present enbodinent, it is also
reass ithsl axig indgs@2mof e g groekectricedsiviery2are positionsdd enulirgs of
peri phery inclined surface when an alternative storage
tHeaadiplditestions dxpendiep fiomtthecentdrsifdiee afis lifwel 0x to the outer ends
feed-vi brating body 12 downwards. [0030] The

of the €daf BEHALRMPIP O Duieqd thelfexiufal defornyitib06MBE pidzolEEleit diiders
reduce the weight of the feed-vibrating body 12 by

: . ! 0! ¢
2i( Eéﬂ@reﬁgd Bgﬁn PRI VoRasd Bfoudh ahhﬁnl@ltaﬁfegw f @ﬁ&atfl-x?lﬁ o

ottom surface side) I n concave. nmeani ng

trfjgagégoeﬁitg? gf@l{ Elﬂies ngg} llggf% Sf%glgg% gfi ’B,g}g{élia };Qﬁfé% Whert theuter
e STl b 3 R PRt 35St vtion,

vibration is produced when the feed-vibratin ody_12 .

c3nsbegpig @R approx HRatelytcirerignate sgﬁmfr Hegpd the aﬁ@ém%ﬂ??é- This, it

_resonance point and wei ght reduction of the .

isfpostiblgitey bamtntgomawlbmteg sffreendlycad high-agoyeatelssi hyadditéon,
resonant frequency. On the other hand, rigidity

bothené adgesafh theraerdssetlicivgdthi diregtipm gf thedsaf 5@rimgsi 23nare formed in
results fromthe thickness of the outer periphery

c@hve shapds? Bn&ﬂﬁbéﬁ%%)ﬁﬂgﬁﬁ Have@onsteyted shkgyek ¥h theld middle
efficiently on the feeding path 12w. The rigidity of

p&ﬂSn_@fé_E}%ctiQ& I PiTRIsMs RRprdvRAtidL BY éracl@ih IcBARIcked portions of the
significant for prevention of uncontroll able

B ITRIS 4R Rl g

vi br.ates accur conj,unct

t tely.in. jon wW.th t ot-ation
cieBh B P EERATINY fistioPaR it ot Br L Rph 2>
arts-posture is retained. w.thout uncontrqll abl e
This siress| SR L5 PR QIsiibutien 4% asrats-GRgyaT Jiresfion of load
efficiently. By conparison, parts come to ju
adged bitwaght 6 the vibratiendliplate 46 apd facd-viliating EO%T% e
i npossi ble when the rigidity of the outer periphery
portion 12b is low, and then the feeding path 12w is
vibrated in different nodes fromthe above rotationa
vi bration, and/or the abovel#otational vibration is
absor bed before transm ssion to the feeding path 12w.
[ 0031]




The outer periphery portion 12b of the feed-vibrating
body 12, depending on a cross section shape of the
above inner surface 12t, has a cross section with
radially thick bottomside and radially thin upper
side as a whole. Additionally, a plain bottomface 12d
(corresponding to the above outer placing surface)

whi ch is positioned on a portion projecting downward
[@R8]i s placed on and in close contact with the surface
16s of periphery portion of the above vibrational

pl at e Qufier endf of thecibovd hibsatérytstractufea @ (fliadisi thefomtaredds of
into a circular ring shape around the axis |ine 10x

threafl sErihgk 23) @gecon@bétad hndMik el foltonsestiba pertids 164 of the
peri phery portion of the vibrational plate 16. In the

_ 6. In the
e o S B B oA By Bt ptitht

. I | r - .

O RHESF R il Fucl ) BElcdnRlibh ROl 186 % il B lves
vi br.ational..plate 16 due to.the fact that the bottom
eyt st gy el ey pihier saetier pi g cPRERoRIE t
concave, shape, Thus, since rotational vibration_ of the
thgiaBpYa YiBrkery siragtaresg0; s Hesin dppresagdstartionsd Yot fagumed on
outer, eripherg portion 12b of the feed-vibrating body
oyter wm%ﬁm@ theybase hofegtesppadingrte theopagitions of thegenngstiony

of the feed-vibrating body 12, the rotationa
partibnst 6ag andaeasheff thecdomnedtiontpostimsi 1ok @dottwies o tavhdifithe
path 12w forned on the outer periphery portion 12b.
ddpeéssediportiong 1 SBIStThtdoreptheabee] 5 arl the vibthtednabplge: 166 are
the bottom 12c in the feed-vibrating body 12 expands

cdtrit8d MV 38 cBhtabh@ch 8iHeP Byt Rehd WREe Me tnf@nal structure
vi brational plate 16, an outer portion of the flat

. . , h '
Pk PSRl B ey S UG B bk {3 the ABfar iR
mgﬁq%grable that the whole flat bottomface 12d is in
osé contact with the surface 16s of the vibrationa
Oﬁhgie 16. However, this illustrated exanple indicates
[ , it is realized that the both periphery portions
of the vibrational plate 16 and the feed-vibrating
body The yitsatiqnabplateddnhastarepndshape g plangr visw: audits guface
in order to use suitable clanp nenbers 18 for
(ugpersusfaen dbs tresevd dscaistru¢ted fodediflati biThe abeyetfoe vibzatingdody
the vibrational plate 16 despite the fact that the
1 Misrigsposeainal thissduafaco s dfeheveidrationsl platedovi Mhatfeadgvibaacyg
12 and the vibrational plate 16 sonewhat changes.
bdd9032}, ids vﬂﬂfl’é!}ﬂ'zhhs’iﬁglé:-bﬂace frodubt PAnRISRfic16 ¢aEluBingtrAfthined

bottom 12c of the
article) constructed of aluminum, aluminum alloy, stainless steel, or the like, having
a bowl shape. The feed-vibrating body 12 has an inner bottom portion 12a with
conically shaped an inner surface 12s and a circularly-constructed outer periphery

portion 12b on a radial outside of this inner bottom portion 12a. An inner surface

12t of this outer periphery portion 12b has a slope face constructing an inverted cone
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feed-vibrating body 12, nanely, in a periphery of the
bottom a depressed groove 12e is forned. This
depressed groove 12e includes a step part with an
i nclined engagi ng face 12f on the |lower side (on the
side of the vibration plate 16). These depressed
groove 12e and inclined engaging face 12f in
illustrated exanple are formed into a circular shape
steapeun@ntthie irner surfficad 24 @xfeeding pathil@wr(eeferin Figu?a rlseﬁ)mada jnto
nmounti ng positions of the feed-vibrating body 12 on
a tppieal shdpeatutwindlanp luptvardlgraduatl ywestandirgefebra thepediphéry (thel s
l'ine 10x, the above depressed groove 12e and the
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each angul ar position corresponding to each angul ar
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I'S necessary to nount the feed-vibrating body 12 on
t: l.
cra's‘seseec@é%ﬁé ?%&he‘*ﬁ% 8 gffdd, Bt 4 BoR EE o ofthe
f 0, Ci | ar, arc _shapes centeri 0
tepfoe ety B faomogd e bl afareategys ?fb?ise%fﬁ Spfspe 12t BFhe
extendlng around the axis_|line 10x, 8 gl
OWBIRAEIPEE RoTEeN Eyadh Aegntrehbelerle is £0rms RBdhs sentsr of f}%fce
which faces radially outward and al so obliquely
feapwalratingrbedy 2 fIhedesd-vibrasing oy A ds aigsiest Wgasﬂ@u@btamzm
sl opes on basis of the direction of the axis |ine 10x,
rogathnbhbweightival opp asiund thsis dentodl holeel2gi biTht alomal pepiph¢ry 16
as well as in an orthogonal plane to the axis |ine 10x

(16 Redt RoizonY ¢l thPinaBedurfabd | 2€o e iineABotedm porionekigesdd as a
face 12f in three clanping structures are constructed
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ustrat ed exanp e | e each of "the three portions
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.face fhe mutually different dir jops on

ing1 U 3A A et Rerigh e OB b o Bredrt SEpgiengyit is
the three portions of the inclined engaging face 12f

almpqssé)lmrfgzm thesspingl fegding pathoers snepwien peripberydnelined surface
anot her. Herein, generally, slope directions of at

whemat altengatjyve istaragesfoppartshie Fommusidi anesbie entgulgiof thef feed-vib@ating
on the horizontal plane may be nerely different from

b&BCIR dowisvardd. 0034] It is preferable that an
angl e of slope 9 of the inclined engagi ng face 12f

[00BOh respect to the horizontal plane is wthin 20-70
degree, nore preferably wthin 30-60 degree. This

angl e 39% ile PBSmgm @r@ 1%9% fhifd f&%dq%%e{g &&fbdhb@fhetmgm

f eed- ratlng |xe on the vibrationa

.h
ofthf Beenivrelitibodst1a R Riting fhe pPEa§ 3otk bRyt e 125
in clos contact with clJanp faces, 18d.for 0 np
G Seiffif G ot P Rt ?ﬁ&l&
exerted by cl anpin clams 18b is determned_ in_ spit
feed-vitmatingRadyt 130 as e agaslsrate gie parigfeeding spess ahgafbﬁ%ﬁuency
sl ope of the clanp faces 18d in this above condition.
ofitherotatiranal vihmtiangt thedtedsvibpating body d@ds Thisds hénavse efficient
angul ar range, there are sone advantages conpared wth
conventional structures. 1n%his case, the direction
of this fixing force faces either an axis line
direction (the direction to which the feed-vibrating
body 12 is pressed on the vibrational plate 16) or a
radi al direction. Hence, either a horizontal conponent
of the fixing force provided by the differences of the
directions anong a plurality of the clanping
structures or an axial conponent of the fixing force
provi ded by each of the clanping structures (thereof
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the direction to which the feed-vibrating body 12 is
pressed on the vibrational plate 16) becones
insufficient, if not tightening torque of each of the
clanp nmenbers is prone to becone enl arged excessively
in order to avoid this insufficiency. [0035]

In this case, the rotational vibration transmtted
fromthe vibrational plate 16 to feed-vibrating body
vibpativitisprestueed/whenathe fiepdenibrating bedyi2 sirivgn by fharetesional
relative to the rotational direction around the axis
vibraier 10xeadl te: resonancppainttandrwaghtpeducsioh o€ thierfeed-vibrating body

performance. For this reason, when either the

1Py demtiad 1oz ARORRIY thO Fesbhvnt BeladncyO NDARBHbtherd hdndrigidity
fixing force is insufficient, the vibrational plate 16

ingﬂéésé 9&3& ?&Gﬁn\g-mﬁﬁihg BolP Y whichR8Btsfork theQBitkhdés of the

| sposed each other To elther direction. Accordingly,
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Vibration node and the increase of uncon r0||a§%§'
sigaificant fonprengntion i spsntioflablgmarsHBPag i hePrgsireding qfdhe
increased in order to raise the parts-feeding speed in

tigyparesnt iPoerdfledsthatthe freding petl 1 X rotefidnally vitsates eccyrately in
froma frictional force in orthogonal direction to
caguictibh xiithothe rotettdriabmibgation. transingtedXraah the mtatidhal edraton 11,
in a portion which is tightened and fixed radially, or
parts-pdieurd & reB@ivdalititbut 86don@ollatle pagdeumping s wattsiase
ti ghtened and fixed axially) cannot be expected.

coBY&T héothlyaBME&tRN | oss of the rotational
I bration iNncreases, and accel erating parts-feeding

oSREFHASHE TR i e Sy by Bser s pnaing

-posture

conveyi ng.parts becone. unstabl e, .0036 . .
beRRE g NitlF s RRER I P b BufsrpeiP LY botiondeh s ows and
radial ly and_ haorizontally are fornmed qn a. periphery.
thepioreeding PR 6 VPG A1 SR mogles iy the @bqye ghygtional
menbers 18 are tightened and fixed on the periphery
vibratioacandigr theabayespiatiornh yibrafion is abeprbgd brfpredrapsmission to
screwed into the threaded holes 16b. These threaded
thedeelngl@dth 12Wwe cl anp nenbers 18, and the bolts 19
together with the above depressed groove 12e (the step
[0o311) construct the clanping structures of the present
i nvention. These cl anpi ng nmechani sns are positioned in
pl ur alThareat %ﬁW bbiBiBE 126 0¥ (i el viddtinglbod§ 12 0depending
Particularly, it is preferable to provide the clanping

ox? % Ufbl‘%%( k’e{cﬁ?gﬁ@hp‘e%@l& dMov8rfer babt, F1’19§%1 E}éai%‘ Sectibn Yider

with respect to horizonta rection.
radially thick bottom side and radially thin upper side as a whole. Additionally, a

plain bottom face 12d (corresponding to the above outer placing surface) which is
positioned on a portion projecting downward and is placed on and in close contact

with the surface 16s of periphery portion of the above vibrational plate 16 is formed.
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In illustrated exanple, the clanping structures are
equi angul arly arranged in three angul ar positions
around the axis line 10x. [0037] Each of the
clanp nenbers 18 has a fixing hole 18a which is
constructed as a stepped hole structure so as to
insert the above bolts 19, and this fixing hole 18a
has a radial axis line and radially penetrates every
Tolsdwpomelabet2dig forfin ifod ¢irgultasirmg sBaperareund the apis line 10x
portion which faces radially outward and which is
afidisrir dloise céract mithothe saffadeli s bf periphehopatias af thelematéenah
head of the bolts 19 engages with the step portion of

plafe1d.i Xh g presedt EBdodiRténg #dbotont fiee D2 povidkdiis a bottom 12¢
tightly screwed into the threaded holes 16b of the

oﬁgl?}g@éd-ﬂfl]galﬁng Walie12% mEIIEEy fol R8P BE Shtel ?Ehﬁhferyt i6h 3B

_ Iers are pressed on the three portions of the

| i n ' f. il Vi j

a‘i‘g‘?‘:{‘ ar|f§ [sBRAREbA 268 124 Al 8 B AT O Al B 16
r adi ,hward i.s provj t.the e ordion .0
d%eﬁ@ﬁfs fa:cf it Bhe ot SmEte H SRy iongEpaRER 1aF Pagta Bie e
the feed-vibrating body 12 side). A step.portjon_ j
consaKeshape o hews, 8ince mat{qnah’ﬁﬁweoza o e vibationg} PLﬂt%léé%
portion conprises one of said cla faces 18d which
merady transphigged tactba oater pediinhiery pertiond Eg aéthedpeshyibrajing bedy 12
12f of the above depressed groove 12e. The cl anpi ng
fromathe baém daat 2ideprovidedinfthe periftdy of the fieedetibmatingbodyet
18 are forned into an inverted circular arc shape

tHeQBtabbhd Firatidhere @K GedtiytEand@ittedtd elidlietding phtati2onfknyd on
around the axis line 10x in planar view so as to

tHNRIBGDeMbiidly PBHNASB! C SRS, Th ARMRatbd xaMPleSA £ outer edge of
I ncl 1 ned engagi ng face 12f respectively. [0039]
the bottom 12c in the feed-vibrating body 12 expands to the outside of the periphery
portion of the vibrational plate 16, an outer portion of the flat bottom face 12d is not
in contact with the surface 16s of the vibrational plate 16. As described below, it is
preferable that the whole flat bottom face 12d is in close contact with the surface 16s
of the vibrational plate 16. However, this illustrated example indicates that, it is
realized that the both periphery portions of the vibrational plate 16 and the
feed-vibrating body 12 are fixed each other without any obstructions in order to use
suitable clamp members 18 for dimensional changes of the feed-vibrating body 12

and the vibrational plate 16 despite the fact that the dimensional relations between

the feed-vibrating body 12 and the vibrational plate 16 somewhat changes.



An engaging claw 18c projecting radially inward is
provided at the |l ower portion of each of the clanp
menbers 18 (a portion at the opposite side of the
feed-vibrating body 12). This engagi ng cl aw 18c
engages with a corner edge between a periphery surface
and a bottom surface of the vibrational plate 16, and
limts a position of the feed-vibrating body 12 side
[@¥32§ he cl anp nenbers 18. Mre specifically, due to the
fact that the engaging claws 18c of the clanp nenbers
18 engagshowntin Riget, wi fr alteosdze of tietbottdbth 1o dfehd he
clanp nmenbers 18 are pressed to the vibrational plate
fded-ibREnL Bod N E2, BiaileBy, iﬂ@g@:ﬁfﬁﬂ_&?soﬂhe BbisH, HBPREREd EBot®
the feed-vibrating body 12 side (upward in illustrated
l?lé( %rftelérgéd r el deffredsOd %ﬂ%@vé’ 1B AEhABA sB) plu® w]rt?lhagriﬁclined

Herel n, I n the present enbodi nent,

SO B8 SIS (R AL Do ), s
T T e e T NI

angl e between the plural, K connection portions 1l6a
formedrgled Girsplar shapsiargrngdhewanling ] O e tor yn ragen, grhereas any
portions 16a). Thus, the above engaging claws 18c are
meghting positienagd thei fepd-aibrghingrbadyridemn the vibratiopal plpteddyare
surface of the vibrational plate 16 w thout any
uoliitediabundtheakislire Idantheabovndgporssedogreové b2e gndGUOinclined
According to the above construction, the clanp nenbers

eﬂg%gﬂfgefaée?lﬂif&hé}ybdfﬁﬂ?w foratd a6 bath @igulah Fositiéxeéorresponding to
peri phery portion of the vibrational plate 16 by the

R aﬁ%;l%@goéiﬁbr?%@rﬁﬂi%@ GRuctlf?E d6dcABBd RRRI s #8s A6Rssary to

easi able to engage with and detach fromthe | ower
b BER AR Thodn E2 pERIE Vbralifhd RSP predig:  Bfhis cace
feed-vibratin ody . 12. i dj ust.abl.e. r_instance, .
R o 2R ik ned g R e o pre P fugrontar
18a of the cla nmenbers, 18 and are screwed..into the
afchaRadcaniREnSen tepxdt e koxnplaner vy, rqfptignally gxtepding o
possi ble to tighten the clanp nmenbers 18 with the
atggnd thegaxis ling Wgage the cl anping cl aws 18b of the
clanp nmenbers 18 with the depressed groove 12e, and to
[G0BRE the cl anp faces 18d be in close contact with the

i nclined engaging face 12f. In this case, space

bet we &rhetabevointiiedsighging fyceQr is formed intde facewldth faned
plate 16 and the clanp nmenbers 18 is arranged in such
re@ial§Yout @t ahBalsbBUqdIPLpivhiid OBdYis 1 sdys thdm&i/rfb_@ehfgaging
positi oned being subjected to fixing forces radially

j 1S ik : obr at4 I
féfg\i\gég(ﬁgég%n basi oggle%/dé&][cﬁéﬁ Sfjth? Axis fh%eg'o;e, AHd 135@ _ﬁ;}?g@&ﬁte
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illustrated exanple, it is preferable that an inner
steycfurandre centrIctedseds ¢ facp & mugisdy diffgsentdiregtionse In
constructed so as to
illustrated example, while each of the three portions of the inclined engaging face
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be in contact with the periphery surface of the

vi brational plate 16 on this positioning condition in
order to inprove the attachnent stability of this
clanp structure. [0041] In this present

enbodi nent, as shown in Fig. 2(a) and Fig. 2(b), al

of the clanping structures fornmed in three positions
have the sane structures (rotationally symetric

12f inube¢ thressdlamffing istructhvees dacsh sadialhyppuswardointhe gbeyedorizontal
equi angul arly positioned (in 120 degree intervals)
pBheadial asidX psrtibhnef the xhred egutdrapitionsriracsg the clamping
cl anpi ng structures are constructed so as to be

strd@hrdl Fate RMARMUEI1Y eiffdrnt Airk&idnd On\thdlicHoaadblapt.at s 46
by rotating the bolts 19. Wen one of the bolts 19 is

c&rf%@ﬁ_ugd?l‘rc:g tROGir QBB Obt thB Bnrkd ?6%10{1?5'1%5 c]-lﬁed Qngégﬁlg%cé 1554

d structures Is rad Yy I’TDVG ossl b

fbﬂ%"i“?%fﬁh%f gy BB a2 ﬁfm‘ SRertysslovs
19 th h h
disesfiget of S4esEha PPomiRL efﬁ%ﬂ%%ﬁ%ﬁﬂ%ﬂ%lfﬁ%%m%e horizontal

screwing depth into the vibrational plate 16 is
plape sy Oemksrly dilderentfremadiyothefe cl anping structures,
when one of the bolts 19 is | oosened in remaining one
[841 he cl anping structures, it is possible to fix the
feed-vibrating body 12 on the vibrational plate 16 by
pl aci fdgistphefefabledhati anraaglensf shopdy dfthomclihed efigagmigifaceal2f
pl ate 16 engagi ng the feed-vibrating body 12 with the
with 68petido ehevdrizdiial plané WowieHin D70l egrdR, MBrdEEferably ittlin

clanmping this one bolt 19 of this remaining one of the

36 %@@Ie%fas SThiY %ge &% slopl s mal?%e BH AR donBitioAGhdtmed

engag face i n each of e clanping structures

fe'gﬁ x@é%ﬁ{l%bﬁ ﬁl?fﬁ??ix@f omg GhAEBndl Hige 1&,§ﬂat' lgfa 46! bingd

y ‘usi ng onv
oS e L R Ll SRS o,
contact with clamp faces 18d formed on clamp members 18. Consequently, a
direction of fixing force exerted by clamping claws 18b is determined in spite of the
fact that the angle of slope ¢ is an angle of slope of the clamp faces 18d in this
above condition. Even when the angle of slope ¢ exceeds the above angular range,
there are some advantages compared with conventional structures. In this case, the
direction of this fixing force faces either an axis line direction (the direction to
which the feed-vibrating body 12 is pressed on the vibrational plate 16) or a radial
direction. Hence, eithef a horizontal component of the fixing force provided by the
differences of the directions among a plurality of the clamping structures or an axial

component of the fixing force provided by each of the clamping structures (thereof
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fixation of all clanping structures are able to be set
and rel eased by a sinple work of selected one or nore
of the clanping structures. Cenerally, installation
and rel ease works are possible w thout noving at | east
one of the clanp structures 18 in the cl anping
structures. However, as the present enbodi nent
indicates, it is easy to construct to be able to
thenditeatibn tnahick tleafeed-wibratingdiodyd 2tis pressedenche vibfational plate
cl anpi ng structures w thout handling the remaining two
16) berbines tisuffittent,| idnwt tiptedling otquees cadtes ftha clamp thémbers is
case, it is unnecessary to handle the bolts 19 in
pFoRIBRG BéddeheCdnidiRedek celsividy M &deObhbid thannsgficeisd
cl anpi ng structure. Therefore, the clanp nenbers 18 of
[G38) OF nore said remai ni ng clanpi ng structures may be
nDuLted to be i Mmovable (only attachable to fixed
positions) wth respect to the vibratj Ly pl. .
FooazyR i ode, he GRRSED (el il POy Plfighflpiae
boye, t.he.bottom_12c .positioned,.on.the ter
185 eyt po B 20T = e iR S BN VES | s
di sposed on the surface 16s in the outer periphery
rebaiveito thegptatipaal\direetion aand texis ling 10 (e 4o aeuispgon of
clanmping claws 18b of the clanp nenbers 18 engage with
partrefeddipg gsfennanco.ovEorithis réasongahémeither thediorigontalxomyfonent
the feed-vibrating body 12, and then the
of thedxial boraponegt bttty fikihg fordeiix edufficidnt aéhe vibraionalnsate 16 and
plate 16 by cl ose contact between the inclined

t}@ﬁe@gﬁwﬁ%md} 2D cand té be esdilgisposciPeat B dthel ReditieORection.
owing to the fact that the fixing force on the basis

A R B DO N Bl R Bl 1 the foeivibrating
' ' I £y i es . L al ' d
o) LAV, g b Ml SRCRRBL A8 D Bl BB e
ortions of the cl ing structures are given in.
sty STPIRy etent g eba ARdppsgsssarEubratinn e g the ingreapg of
feed-vibrating body 12 is horizontally and axially )
unqopirgllatle partssiugning al EspreplAY vaienofibrefen ety Brigfreased in
plate 16 is able to be efficiently and accuratel¥l1 .
ondentosaise thecparis-fegring snegd i eoneventienab sfeycturps, a fixing function
furthernore, an unnecessary vibration node is able to
reoelteal feorm mtfeidtional fdree fnemthogohal aliientjorbodach Axmgdlireciiee(i.c.,
is reduced, conpared with conventional structures
thefak o lihewRedtiopen d portivn Whick is tihddnell @né Gixed radlidlypor infthe
hori zontal direction or the axis |ine direction.

horizontal direction in a portion which is tightened and fixed axially) cannot be
expected. Therefore, transmission loss of the rotational vibration increases, and
accelerating parts-feeding speed becomes difficult, as well as an unnecessary

vibration mode is raised and parts-postures of conveying parts become unstable.



[ 0043] In further detail of the parts-feeding
apparatus 10 of the present enbodi nent, rotational
vibration in oblique direction relative to the

hori zontal plane (a plane vertical to the axis line
10x) is generated by the rotational vibrator 11, and
this rotational vibration is transmtted to the
feed-vi brating body 12. As one of the conventi onal
[688bhods of fixation on periphery, in case of fixing
the feed-vibrating body by tightening axially relative
t o t heThréddedahblenabb hhvihg an wkie liaa sxtehding xadally arelrHorizehthlly
conmponent of the rotational vibration is able to be

aiRfthiredEst 4 YeripRAP Sirfdce Af tHelvibratiRRs pided F6,Ad Headatas
hori zont al di spl acenent between the f eed- vi brating

R fb%rslig ?@ Ggﬁ@ﬁed’ Ay ﬁiétft}ﬁghr géﬁ[%}fer}l €urfdd8 BE the Vibratidnal plate

I possi b o transmt I onhal vibration

1%%}/ {bg t§ g@e%&ewe& into @%‘tﬂlfea&e%tﬁotl c@ %gsreq}ue(ea ed holes 16b, the

ng spee t 0 genera

parts g 004
ciorehhert 1 i Pl frobabibich meabaye %Péesﬁi’% giggye 12¢
enbodi nent, since the feed-vibrating body 12 is able
(the step Patty Gengtregt HaiclAgpIngSHugres of H%F mgseaf inyepfjony  These
plurality of the clanping structures positioned in
clampireg hgchdnisms aegpositionsd in phigal engelaepdsiians gruad the awieline
and al so providing tightening forces in slope
10K.r eRdrtianarly, & iapreferable to beovidd the clamping stectirenon thinge or
rotational vibration is able to be entirely and

mRECAgale pYsitiba iaroriérad fixrfmly Rethtedpeat toddaizombiditection.
to the feed-vibrating body 12. Therefore, it is

Iﬂﬁﬁk&%&ﬂei r%e INE Y aRBieSstRbfut & ﬁ@&cﬁlﬁaﬁéﬂ’ﬁﬁl @tdnped ﬁlthree

parts-feedi at high speed wth high tredquency, and
aﬂpgﬁndr ?%8%?‘10811&81&%%%1%1 ¢ parts-feeding speed to
event parts-junping, to reduce noi se. Mreover,
(ggﬁgescribed above, each of the clanping structures
[ |y presses onto oblique di recti on rel ative to the

axis line in order that re in

cl ose Faghphihe clgmme Sn]glhaﬁé ﬁé ‘g“iﬁ?nsu%tﬁt&d

the feed-vibrating body 12 is flxed on the vi brationa
apd steppeddiotRBruchirg SO 94 @i 1n§ertath9 pbevs halty 185 andhisciieinghelg 18a

structures with plural portions of the inclined
hesngadiahexib Hoe ad®fadizdly fenetraiesuaiely cldinpineerabrr 18i r dbt fizing

on the horizontal plane. Thus, it has an advant age
hélBaBa hixsd sk portioa wehiclefaeasiadialivoutvad anéasychos figrateddn the

with a conventional nmethod of direct fixing radially

m?ddl@ZSf @1% Ik idYhol€ 1 gave vk Hé‘c‘theﬁd WF tHe toli§ 19 @hbdies with the
Specially, owng to the clanping structures for giving

st&%g&ltﬁ%ﬁ ot ﬂlesﬁ)flgé Eolteq gh RE Efcﬁ%ﬂfﬁf&ﬂ{s l?i l?i% %%ewed into the

I nwar the c anp menber s anpi ng

tha%ﬁrdgg hé‘l{gg irgt? ne}Bc’rlat?%l zagﬂet 1I A rtl rn '%g:fegqu Of h%%%e{n%g
m{q&r}])%slc} nazqa i)rnesée on t e t leé Bc?ﬂlgrllsr ofC tixle ?I{]CII%QC? engaglng face 12fin

-

the feed-vibrating body 12.



direction are provided at the sane positions, it is
possi bl e to suppress an unnecessary vi bration node
generated on the feed-vibrating body 12. Furthernore,
nore flexibility is given to the design of fixing
portion between the feed-vibrating body 12 and the

vi brational plate 16 by using the clanp nenbers 18,
and that is nakes easier to increase the rigidity of
[6Q&Bdr fi ci al nei ghborhood area of the feed-vibrating
body 12 by using the inclined engaging face 12f,
conpar Adlampilg ElawniSbgprejebiinig mdiatlglinward fispevideddt the upper
fixation to a direction along the axis |ine 10x.

pORRINGITRAN of thE BlathpAhEmBéky 3B ((@86%ioh ArrafsdddorCthp &¥devibrating
sinplified clanping structures and sufficient rigidity

bBdy 15 ¥dBg %F%%?g?ioﬁsis ‘ﬁ%ﬂedgnﬁ et‘éﬂgéft‘hg AiaalgitchRS 18b.  This

processi ng. ot her hand, conpared

SRR AP SR SR TP % B BE e ot v
e Bt BTG FRELAG0 BF P PE LS eRBuAd n HEgerRine

since the central portion of a feed-vibrating bady 2
cfaarsdiSyang e cLep Byes AR BEIhE clamp BEWbFBHS, are fBReg 1 an
transmtted froma vibrational plate la |eads to
indiested circwar are shape certeting ph thetaxiglinsolix extendinggtationally
unnecessary vibration node is generated in a periphery
amfunt] tilee dxdeline/1 Oxr iatplargr bisyso2as tbengdgeiveitlr sid depresedrgroove
failures occur such as inefficient parts-feeding,

1988004 OIncBh Eerpaing heésif fgspetiveng parts-f eedi ng, and
noi se generation. Further, as the feed-vibrating body
[éb§ simply fixed by a frictional force on the center
portion of the feed-vibrating body 2 in rotationa
direct| t ViR i

v br att D AP 150 pftiskhl i B Py fiorbfided t the lower
easi | y. abs ed in the fixj rii and t.ransmn.ssion
PERERA ATy ToRe vibPabraRcrs {57 afEph alfleRpPatisR BRI

the condition of vjibratiaonal_ frequency ingcrease.

e ibgtE 59«?»/, 1 {ThE Heagibs clasnBicmsass vidh Aeemeie

pl acing surface (the bottom face 12d) placed on the
betwiern e detipkery Sunfase apf lsrhettowrrfags of the vebrationg} platedlts apdy
the outer side of the bottom of the feed-vibrating
libotdya pbRitienof theefeedtviratpey iodiyd 2\sidearfitho clamp mémbers 18.
vibrational plate 16 is fixed on the outer periphery
Muze kpeifichBlp, dife tbhige facetiavthbeAagdging: dady 18Rodie chaenp members
cl anpi ng structures, the rotational vibration is

1@>éh§a{gexm§me S1Brhd R plafin g WRilOHeManD$ feRIbeFsyl 8028 bieRted to
of The vibrational plate 16 to the feeeding path 12w

HeQiBBRHoR pldie18KHE by R bARCHY VAR 8PcIAAB Mimbd€ 18 to the

feed-vibrating body 12 side (upward in illustrated example) relative to the
vibrational plate 16 are limited. Herein, in the present embodiment, the clamping
structures are positioned in angular positions, apart from the connection portions 16a

of the vibrational plate 16 projecting downward (in this illustrated example, a
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feed-vibrating body 12 including the bottom 12c which
is in contact with the outer periphery portion of the
vi brational plate 16. Therefore, vibration behavior of
the feeding path 12w becones close to that of the

vi brational plate 16 and it is possible to transmt
the rotational vibration fromthe vibrational plate 16
to the feed-vibrating body 12 efficiently and
poritigh-oagchisestosiof an piegle between the o toringction pastiorsyl Gahe
parts at high speed stably and to prevent shortage of
aparged rotatonally betwdenradjacert doanegtian tpertiomsd 6mt r dhhstheabove
parts-junping on the feeding path 12w, and noi se

eRIRBRHEd1 W01 8 e bble @R ahdage with 4 D eOUsBEr ¢Rhé Péreshery surface
portion of the vibrational plate 16 is fixed to the

ok Q/Ebrﬁt%ﬂapﬁﬁfey 16PR1thd R Any &BstRictibi€of tBE BontleBliéH patfloROBA.
12, it 1s capable of reduction in weight of an inner

Kﬁﬂbiion of the feed-vibrating body 12 and hi gh speed
parts-feedi ng becones easier. [0046] Furt her,
in the present odi nent i nce the engagi ng.cl aws.
18c. arPSRRRENH toab AR vEeRephviGR Py TATCHY I8 ALCadially
engagi ng .cl.aws 18c engage with a corner edge opposit

movERlY aftaghed o8 g Gl PEBRTFTY H%@W?@gswfbéﬁsﬂnawls{%el 1y the
t he novenent of the clanp nenbers 18 is limted to the

beleseld- vilp canseadensede ¢lamp rmembers 48 jareeasidy able to engage with
vi brational plate 16. Therefore, it is possible to

andeddtachefram fthe lowanperipthaty edgerod pireofited-vibiraingHodyd 2, and
condition using the clanp nenbers 18. [0047]

tightenihg and fikingiforct Applidas ¢ind feeddvitdatiigbodyt 12rieedjastableof For
the vibratory structures 20 are equi angul arly provided

insfAnéd) vHeR t1Rd B3l 4é [rREkdPRtd the ikdng IRJIEY 18anFlh/élRmpt OF
11, and these vibratory structures 20 generate the

m%?‘%?ﬁi 13174 a¥d &E&%zé&’iﬁtod&&‘ﬂju@%ie‘d%lééi 1%5%%&%'\ﬂhra%ﬁél D120 16,

ree positions equiangularly arrange
. rotati L. di ti I f. ' ' | pl
g R R R
clugpiei el 140 et FamPByeTEES £ i e dgrrpried ginoge 14fuad to
it 1s possible to spread equally stress of the
makethsictms facerct 8¢k hasin £lgse cprigetavicl thei ingined epgaging face 12f.

rotational vibration and each of the clanping
Ingthis|ease, spase ibstveish ¢he euteraripheryi postiegefthe vtbragmal plat &

is possible to stabilize a transm ssion condition of
aridthe chhgti meanbérs I B iy &tdn@ed in such a way that the feed-vibrating body 12
is immovably positioned being subjected to fixing forces radially inward and is
firmly pressed on the vibrational plate 16 being subjected to fixing forces downward.
These radial and downward fixing forces are generated by the pressure of the
clamping claws 18b due to the fact that the clamping claws 18b press sufficiently on

the depressed groove 12e. Herein, as pointed in illustrated example, it is preferable

that an inner circumference faces of the clamp members 18 are constructed so as to
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[ 0048] Next, the second enbodinent relating to
the present invention is described with reference to
the Fig. 5. In this second enbodi nment, a clanping
structure shown in Fig. 5 and its nei ghborhood
construction are nerely different fromthe above first
enbodi nent. The other constructions of the second
enbodi nent are the same as those of the first
be irbautitave with thoperiphiery sustasoaf the vibretigriahplate Inorf s t he
same ot her constructions is omtted. [0049] In
pbditorirg cadlitorbiadirdernd impdoee dasatiathmaentistbility ofithi¢ dampe
first enmbodiment in attaching clanp nenbers 18' by
stodnds. 19° screwed into the threaded hol es 16b forned
on the our periphery portion of the vibrational plate
U*ﬁl?nd in fixing the outer periphery portion 12b of
the feed-vibrating body 12 by clanping claws 18b' of

th I ! : .

ronber'd Oh Prpg o fimegt o Bl RieZa) abd e AT ofthe
chpine W e Erned FHERE PO BOn BT i B A opelly

constructed so as to _be attached on angul ar positions
SYPRMERE SHHeEes) onhiess these Jampingsirugigeesiage eqpgangularly

vi brational plate 16 as well as other angul ar
peratsdrted ins120 dego®Ontervals) around the axis line 10x. The clamp members

18 in clamping structures are constructed so as to be radially movable relative to the
vibrational plate 16 by rotating the bolts 19. When one of the bolts 19 is loosened
and one of the clamp members 18 in one of the clamping structures is radially
moved, it is possible to detach the feed-vibrating body 12 from the vibrational plate
16 without handling the other two of the bolts 19 in the other two of the clamping
structures. Further, with the condition that the screwing depth into the vibrational
plate 16 is prospectively set in two of the clamping structures, when one of the bolts
19 is loosened in remaining one of the clamping structures, it is possible to fix the
feed-vibrating body 12 on the vibrational plate 16 by placing the feed-vibrating body
12 on the vibrational plate 16 engaging the feed-vibrating body 12 with the
clamping claws 18b of two of the clamp members 18 and clamping this one bolt 19
of this remaining one of the clamping structures. This is because the inclined
engaging face 12f in each of the clamping structures is merely pressed by the clamp
faces 18d in inclined directions, not fixing by using conventional structures such as

directly tightening fixation structure and clasping fixation structure, therefore,
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Moreover, in the second enbodi nent, guide hol e

portions 16b' (corresponding to the above guide

portions in the first enbodi nent) which have

cylindrical inner faces wthout female threads are
formed on the aperture side areas in said threaded

hol es 16b, which are at different positions in the

axis line directions relative to portions with the
fikatiral of allmlanaping Suctiwss atcrable todedet ansisieteasndibyp simiple work of
portions 19c' (corresponding to the above positioning
s¢deutéd aresorimort o€ tHel dlahpiagbtrditorent ) Getdrally, sstalagion and release
cylindrical outer faces without male threads are

woflisRElpbRibldwithehtinsovifg at 1843t bhebf thBeRels stMtured einahea
which are at different positions in axis |line

clgnﬁ)ﬁ%[ ARk & aﬁ-%o‘(fevtﬂo aP Helpr&ieat #hbdHiMBhSndi0ARS QQS 8 to

meet the femal @ threads of the threaded hol es
A RS Bt RO e

installed into,the,above th ui de ho rti.ons 1
st o Bt o A B g R gy Bt Be gk Sl
detern1ned each other with necessar|] p05|tloneq .
Hgreny, in thjs casgyif epmeqgsars ish %I#@ %s gpfﬁ g%mgm&ml%g clamping
portions 19c' are inserted into fixing holes 18a'
stprcovesietiier than sectehelpmpingisepetung' | Therelens the clasen mepbers
bolts 19' and the clanp nenbers 18 are determ ned
1&atdneodrheorewhitlremeinémsdamping styscttiies nexy treoueumed/tolhe t he
positioning axis portions 19c. Therefore, the clanp
intRR 6 S (ohby atticRali toafixed positns)edithitdspedt & thesdbrational plate
positional accuracy relative to the vibrational plate
146 via the above positioning axis portions 19c. As a
consequence, due to the fact that it is possible to
(%Qéﬁsn easily the positional accuracy of the clanping
18b in an axis line direction relative to the

ST TS e S A P 1 4 o
KU M C T iy

bottom face 12d in the feed- V|brat|ng body 12 is in
susfage 403 inthe putenperinherypastiawal e vitwatinabplatg h and plsa the
16, the feed-vibrating body 12 is positioned on the
clambingtqlm&al Shpifaheclampimenabars i & esgagb vathctha depriesned gidoya 12¢
for adapting to this placing structure, protruding
fored ihthe boRomi 126 ©f theafdédrlibetingdoidn 2pdndt then thedfagal-vihrating
claws 18b" in the clanp nmenbers 18 is extend so that

bédgel 2Cik HXRA BE it ABEaLi SRR pldi€ 86 By tldst bentald el dhdine Rl
of the feed- V|brat|ng body 12. Neverthel ess, as

er%la1 Wg 5% PPhnd | HﬁeclJPH% Cficg 18a {) ® I?)%fu\zf'g RAGE sz:ft tﬁalﬂ fhe

m1l2e int V|brat|ng may expand

w6 b B Rl R e R R e

) rd.enb
badsi 12 e triARel ke éﬁmaﬁv Syt %nys e AT
reference to the Fig .. In this third _enbodi ment,  a

m@aaahﬁpﬁgorg@lmem@n@tg ﬁf)ﬂﬁng dores i theeepoationscof the clamping
nei ghborhood construction are nerely different from
strueBiresoaye givien ris musirably i ffenant, diftigonst hdior unasas es thes of
the third enbodi nrent are the sane as those of the
first embodi ment. For this29ason, the explanation for °
the sane other constructions is omtted. [0053]



In the third enbodi ment, a periphery edge of the
bottom 12c of the feed-vibrating body 12 is expanded
outward beyond the bottom face 12d pl aced on a
vi brational plate 16', and the depressed groove 12e is
formed thereon. Then, clanping claws 18b" are provided
on clanp nenbers 18" apart fromthe vibrational plate
16" outward, adapting to shape of the periphery edge
fesil-wibrating bodyn 2 Bhovkzonthldy frebakiallybiixad, tiyg rotatipnal Xibraton of
this way, the clanp nmenbers 18" are fornmed by adapting
tHeovibadosdl pfes 1 ®fs dbhetohelaffidiemthedndcatiratelbtramsndttedi® the
feed-vibrating body 12 conbi ned each other so that it
fde3- WS HEhPbENY B, d@@heritold) al ahhdReSsaBOVibiatioh nfodehd sie tobs
‘thereof easily. Herein, engaging claws 18c" are forned
pfYedtB® ifthd T&d@ﬂ%ﬁ&g bgér 12 Bnd AGisd RirkdhceaROH paRALwitkd
these engagi ng claws 18c" engage with a |l ower corner
of iorational ' f LSt
Bhisbinl st Bsplefh Qeraed G HftdopBiokeddn shbit he
cl.aws .18c" .are provided.on the clanp nenbers 18", it
h?xgzo&ggé?rsftgmtq; theprialme diretioni y ¢l anpi ng conditi on
even when the periphery edge of the feed-vibrating
[M¥d} 12 expands outward beyond the outer periphery
surface of the vibrational plate 16. [0054]
| nci ddniferthey detatiof ¢he partstfeedananpraratisotl) efethe peeserdhown
in Fig. 2(b), the inclined engaging face 12f and the
embadimeht catatiddl vibratiohdn wbHqwd dirggtian redatatei totlad horizontal plane
direction R around the axis line 10x on a hori zont al

dplanevertib td helak R theaNGRB RR¥erbr@dytRE raAmbraheibadt@l, and
faces 18d may be fornmed so as to intersect with the

tllgé(jlté)?e{tioﬁﬂﬂibﬂitiﬁﬁ & e ARmR&Sto Stﬁl@%djvfbrgﬂilgﬁ:b&{th OrAdFdrid-of the

Here, the construction shown in Fig. 2(c) is an

SR Ml I B R e
N A R
R AT £ —

shows that the inclined engaging face 12f and the

itd$ pespibletoasodge hprzenteldlislademeathbetwpercibe ifedsvibraging bpdy 12
axis line 10x so that they intersect with the

andotha tvitwatainabiplatect6. oHdRce it ishmpossihle motmarsiniptha netational
illustrated exanple, these above faces are flat on the

vibedtioa@fficdéntp, &rie diFfitult toeiccetanitd wive-feedigg bmsed gand it tends to
shapes). In these cases, in at |east one of the plura

eSlcAIPhAS-Rhipied MidEvisethen the inclined engaging face

12f and t'he clanp faces 18d are constructed so as to
U&ﬁ&frsect with the above rotational direction R on the
orizontal plane, the feed-vibrating body 12 is fixed
cont

P e e S
RIS MR L ENOR T

direction R Therefore, it is possible to inprove the
bys phialiy of therrdampiag siectiney ppsitioned in mutnilly different directigns

nore preferable to construct intersecting conditions
on thelhodizomfalgplaneandradscprovidingrtightening forées in sloge divection

cl anpi ng structures in order that at |east two

cl anpi ng structures face mBOual ly different directions

relative to the rotational direction R Wereas the

above expl anation indicates an exanple that the

i nclined engagi ng face 12f faces radially outward on

the horizontal plane and the clanp face 18d faces

radially inward on the horizontal plane, it is

possi ble to construct that the inclined engaging face

12f faces radially inward and the clanp face 18d faces

radi al |y outward.
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[ 0055] Further, an inventor has conducted
experinments that drive a conventional parts-feeding
apparatus shown in Fig. 10 and the above parts-feeding
apparatus 10 as shown in the first enbodinent in the
same vi brational frequency. In the experinents, it was
confirmed that the parts-feeding apparatus 10 can
achi eve faster parts-feeding speed and nore stable
relativestogbe axis Ene dingssionntye wotationah gibcasiondm eble tabe entirely and
apparatus as a whole. In particular, when the driving
avairatalyetrdnemittdderqm drodbmatbnal platel i 6 veths f&A-vibciting body 12.
i ncreased and the anplitude of the rotational

TheRIGrE] 10 Bathell B6 EQRRY Parts BEFicEElY @EIdcRMGin parts-feeding at high
parts- f eedi ng apparatus obtai ned sonme failures such as

sPaSFith Bigh $RG8ency] drd if 1 Jo¥sibI tBEdeherRE PaFtd- %dﬁ@ speed to

account oOf parts=junping on the feedi ng path,

pt&%%tl;ﬂa?tg- Eﬁlﬁ&%r IRL tfo“?%ﬂlc@glmsen RRIMLSVRP s dE&:%bed above each of

c apparatu n the presernt I nvent

ai ned ttIe noi se e n arts
irpfSEsluiines sHE Br 568505*2%8&1%18{3% offon ﬁ?@‘ﬂvg?o thaxis line
parts f eedi ng appar at uses conparrn th each other a

r@ﬁéﬁl aggsel S 0 ¢ We@n%? W\fMEé‘Eﬁ inglinsd RpEp2ing face
é t‘tgl}ldg Emttln Di ode (LED) chips, etc), wdth,
126 gnd edhuibghingdo Mﬂﬂemﬁmcbomthz-ﬂbrgmmﬂ platenl 6 due to
Furthernore, the parts-feeding apparatus 10 is able to
peodihg a@hnrahitly@f fer dampiegdimcusp edth plorabpotions ofthe inclined
1.5-2 times conparing wth the conventional apparatus.
efyingMaes 1 2 sevinngutvelly dgferédt dideetidaslonshd Batloatl plane. Thus,
apparatus 10 was | ower than that of the conventi onal

it31aP 8h a8 vhtageeat PR%AIBn dé SRPiNGsAB %rﬁhf&ea@@c&ﬁﬁﬁb@ Wi‘th a
preferabl e parts-feedi ng speed.” [ 0056

RN oy
AR St yv"’r‘h%rﬂaqxih@%glﬂ%&m”ﬁ%ﬁegif’r R

st. of

toaf@s\f%ede\aﬁwle Dot M radal B warL, e sl Bembers 18 (e

attached to the outer perr phery portion of the

clamping steistysesdiesoms sisgple ad u@teﬂ%na@ddple@%g WioRkebegeEne; qaaier.

i nclined engaging face 12f with which the clanp faces

Il 8Hlitedn, sinee Eikmgfunasivine is the@xerlgmghirsciion dnsk the Honzontdle
outer periphery portion of the bottom 12c in the
direxidn\ardpivided abthe warh positiong fiktis pedsitlotd suppress reumleaessary
nmenbers 18 nay be attached to the outer periphery

vibedtionGRo® genbRtdd B8 dedCvibfitihE 8ol el VIRiHIREh O, ROy

flexibility is given to tlte design of fixing portion between the feed-vibrating body
12 and the vibrational plate 16 by using the clamp members 18, and that is makes
easier to increase the rigidity of superficial neighborhood area of the feed-vibrating
body 12 by using the inclined engaging face 12f, compared with forming a

horizontal surface used in fixation to a direction along the axis line 10x. Therefore,
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12 by the bolts 19 or the Iike and the inclined
engagi ng face 12f with which the clanp faces 18
engages may be forned on the outer periphery portion
of the vibrational plate 16. Moreover, whereas each of
the portions in the inclined engagi ng face 12f faces
radially outward on the horizontal plane in the above
enbodi nent, at |east two portions of the inclined
theme angi adyarftages td béing capabbpofisiinplifiedclampingtstrietaess ando

cl anp nenbers 18 anong the plural clanping structures
soffigichadgidity ofifiitxirgy goytiahisfak evetinds cdstrredudtiongor prbesssihgr e,
ot her portions of the inclined engaging face 12f nay
[6eyze radially inward or may face in other directions
on the horizontal plane. [Description of Synbol s]

[ 0057] 0d Bie JtRErihand, @B pardaRP B e dihB hppaatts 16%F fhelpréRnt
embodiment with the method of fixation as shown in Fig. 10, there are beneficial
effects as follows. In respect of the method of fixation as shown in Fig. 10, since
the central portion of a feed-vibrating body 2 is simply fixed by one bolt 3,
rotational vibration transmitted from a vibrational plate 1a leads to distortion in the
feed-vibrating body 2 and an unnecessary vibration mode is generated in a periphery
of the feed-vibrating body 2. For this reason, some failures occur such as
inefficient parts-feeding, uncontrollable parts-jumping during parts-feeding, and
noise generation. Further, as the feed-vibrating body 2 is simply fixed by a
frictional force on the center portion of the feed-vibrating body 2 in rotational
direction relative to a vibrational plate 1a, vibrational components in rotational
direction are easily absorbed in the fixing portion and transmission efficiency of
vibration is significantly decreased on the condition of vibrational frequency
increase. On the contrary, in the present embodiment, since outer placing surface
(the bottom face 12d) placed on the surface 16s of the vibrational plate 16 is
provided in the outer side of the bottom of the feed-vibrating body 12 and the outer
periphery portion of the vibrational plate 16 is fixed on the outer periphery portion
12b of the feed-vibrating body 12 by the clamping structures, the rotational vibration
is axially transmitted from the outer periphery portion of the vibrational plate 16 to

the feeding path 12w formed on the outer periphery portion 12b of the
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11: Rotational vibrator 12: Feed-vibrating body 12a:
I nner bottom portion 12b: Quter periphery portion 12c:
Bottom 12d: Bottom face 12e: Depressed groove

feed-vibrating body 12 including the bottom 12c¢ which is in contact with the outer
periphery portion of the vibrational plate 16. Therefore, vibration behavior of the
feeding path 12w becomes close to that of the vibrational plate 16 and it is possible
to transmit the rotational vibration from the vibrational plate 16 to the feed-vibrating
body 12 efficiently and high-accurately. Hence, it is possible to convey the parts at
high speed stably and to prevent shortage of parts-feeding performance for parts,
uncontrollable parts-jumping on the feeding path 12w, and noise generation.
Additionally, as the outer periphery portion of the vibrational plate 16 is fixed to the
outer periphery portion 12b of the feed-vibrating body 12, it is capable of reduction
in weight of an inner portion of the feed-vibrating body 12 and high speed
parts-feeding becomes easier.
[0046]

Further, in the present embodiment, since the engaging claws 18c are
provided in the clamp members 18 and these engaging claws 18c engage with a
corner edge opposite side of the surface 16s in the vibrational plate 16, the
movement of the clamp members 18 is limited to the feed-vibrating body 12 side
relative to the vibrational plate 16. Therefore, it is possible to realize a firm and
stable (reproducible) clamp condition using the clamp members 18.
[0047]

Furthermore, in the present embodiment, three sets of the vibratory
structures 20 are equiangularly provided in the rotational direction in the rotational
vibrator 11, and these vibratory structures 20 generate the rotational vibration

driving the vibrational plate 16 at three positions equiangularly arranged in
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12f: Inclined engaging face 12g: Central hole 12s,
12t. Inner surface 12w Feeding path 13: Mounti ng
plate 14: Vibrational isolator

rotational direction, and also the vibrational plate 16 and the feed-vibrating body 12
are fixed at the three positions equiangularly arranged in the rotational direction by
the clamping structures. Thus, it is possible to spread equally stress of the
clamping structures affected according to the rotational vibration and each of the
clamping structures is able to receive its equal stress, and it is possible to stabilize a
transmission condition of the rotational vibration.

[0048]

Next, the second embodiment relating to the present invention is described
with reference to the Fig. 5. In this second embodiment, a clamping structure
shown in Fig. 5 and its neighborhood construction are merely different from the
above first embodiment. The other constructions of the second embodiment are the
same as those of the first embodiment. For this reason, the explanation for the
same other constructions is omitted.

[0049]

In the second embodiment, whereas it is identical to the first embodiment
in attaching clamp members 18’ by bolts 19’ screwed into the threaded holes 16b
formed on the our periphery portion of the vibrational plate 16 and in fixing the
outer periphery portion 12b of the feed-vibrating body 12 by clamping claws 18b’ of
the clamp members 18, the structure of the clamp members 18’ itself is different.
These clamp members 18’ do not have the engaging claws 18c shown in the first
embodiment. Therefore, the clamp members 18’ are constructed so as to be
attached on angular positions of the above connection portions 16a in the vibrational

plate 16 as well as other angular positions.
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15: Base 15a. Inner surface 15b: Depressed portion 16,
16': Vibrational plate 16a: Connection portion 16b:
Threaded hol e 16b': CGuide hole portion 16s: Surface
17: Internal structure

[0050]

Moreover, in the second embodiment, guide hole portions 16b’
(corresponding to the above guide portions in the first embodiment) which have
cylindrical inner faces without female threads are formed on the aperture side areas
in said threaded holes 16b, which are at different positions in the axis line directions
relative to portions with the female thread. On the other hand, positioning axis
portions 19¢’ (corresponding to the above positioning portions in the first
embodiment) which have a cylindrical outer faces without male threads are formed
in the bolts 19°, on their heads 19b’ side area which are at different positions in axis
line direction relative to portions with male threads 19a’ which meet the female
threads of the threaded holes 16b. When the bolts 19’ are screwed into the
threaded holes 16b and the positioning axis portions 19¢’ are installed into the above
the guide hole portions 16b’, the bolts 19’ and the vibrational plate 16 are
determined each other with necessarily positioned accuracy. Further, whereas the
positioning axis portions 19¢” are inserted into fixing holes 18a’ provided in the
clamp members 18, in this case, the bolts 19’ and the clamp members 18’ are
determined each other with necessarily positioned accuracy by the positioning axis
portions 19¢c. Therefore, the clamp members 18’ are axially retained with
necessarily positional accuracy relative to the vibrational plate 16 via the above
positioning axis portions 19¢c.  As a consequence, due to the fact that it is possible
to obtain easily the positional accuracy of the clamping claws 18b in an axis line
direction relative to the depressed groove 12e, the feed-vibrating body 12 is able to

be firmly and stably (reproducibly) fixed to the vibrational plate 16.
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18, 18', 18": Cdanmp nenber 18a, 18a': Fixing hole
18b, 18b', 18b": danping claw 18c, 18c": Engagi ng
claw 18d. clanmp face 19, 19': Bolt 19a': Ml e thread
19b' : Head 4

[0051]

Furthermore, in the second embodiment, since whole area of the bottom
face 12d in the feed-vibrating body 12 is in contact with the surface 16s of the
vibrational plate 16, the feed-vibrating body 12 is positioned on the vibrational plate
16 in a more stable condition. Then, for adapting to this placing structure,
protruding length in an inner radial direction of the clamping claws 18b’ in the
clamp members 18’ is extend so that the clamping claws 18b’ reach to the depressed
groove 12e of the feed-vibrating body 12. Nevertheless, as shown by dot-line in
Fig. 5, a periphery edge of the bottom 12e in the feed-vibrating body 12 may expand
outward beyond the vibrational plate 16 and may be formed so as to engage with
clamping claws adapted thereto.

[0052]

Next, the third embodiment relating to the present invention is described
with reference to the Fig. 6. In this third embodiment, a clamping structure shown
in Fig. 6 and its neighborhood construction are merely different from the above first
embodiment. The other constructions of the third embodiment are the same as
those of the first embodiment. For this reason, the explanation for the same other
constructions is omitted.

[0053]

In the third embodiment, a periphery edge of the bottom 12c of the
feed-vibrating body 12 is expanded outward beyond the bottom face 12d placed on a
vibrational plate 16, and the depressed groove 12e is formed thereon. Then,

clamping claws 18b” are provided on clamp members 18” apart from the vibrational
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19c': Positioning axis portion 20: Vibratory structure
21: Fixing nenber 2la: Inner end 21s: Fi xing portions
22: Piezoelectric driver

plate 16” outward, adapting to shape of the periphery edge of the bottom 12¢ of the
feed-vibrating body 12. In this way, the clamp members 18” are formed by
adapting to the shapes of the vibrational plate 16’ and the feed-vibrating body 12
combined each other so that it is possible to deal with various sorts of combinations
thereof easily. Herein, engaging claws 18c” are formed on the clamp members 18”
in the third embodiment and these engaging claws 18c” engage with a lower corner
of the vibrational plate 16 as well as the first embodiment. Owing to the fact that
these engaging claws 18c¢” are provided on the clamp members 187, it is possible to
achieve a stably clamping condition even when the periphery edge of the
feed-vibrating body 12 expands outward beyond the outer periphery surface of the
vibrational plate 16.

[0054]

Incidentally, while in the above embodiment as shown in Fig. 2(b), the
inclined engaging face 12f and the clamp faces 18d are formed along a rotational
direction R around the axis line 10x on a horizontal plane, the inclined engaging
face 12f and the clamp faces 18d may be formed so as to intersect with the rotational
direction R as shown in Fig. 2(c) or Fig. 2(d). Here, the construction shown in Fig.
2(c) is an example which shows that the inclined engaging face 12f a;nd the clamp
faces 18d face to the axis line 10x on the horizontal plane but they are formed into a
flat shape so that they intersect with the rotational direction R along an arch line.
Furthermore, the construction shown in Fig. 2(d) is an example which shows that the
inclined engaging face 12f and the clamp faces 18d face to different directions from

the axis line 10x so that they intersect with the rotational direction R on the
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23: leaf spring R Rotational direction Cainms WHAT
IS CLAIMED IS 1. Avibratory parts-feedi ng apparat us
conprising: a rotational vibrator including a

vi brational plate vibrating around an axis |ine, and

horizontal plane (in illustrated example, these above faces are flat on the horizontal
plane but they may have circular arc shapes). In these cases, in at least oﬁe of the
plural clamping structures, when the inclined engaging face 12f and the clamp faces
18d are constructed so as to intersect with the above rotational direction R on the
horizontal plane, the feed-vibrating body 12 is fixed to the vibrational plate 16 in
close contact with at least inclined faces relative to the rotational direction R and it
is possible to additionally increase the fixing force relative to the rotational direction
R. Therefore, it is possible to improve the effects of the present invention. In this
case, it is more preferable to construct intersecting conditions including an
intersection angles or the like in the clamping structures in Qrder that at least two
clamping structures face mutually different directions relative to the rotational
direction R. Whereas the above explanation indicates an example that the inclined
engaging face 12f faces radially outward on the horizontal plane and the clamp face
18d faces radially inward on the horizontal plane, it is possible to construct that the
inclined engaging face 12f faces radially inward and the clamp face 18d faces
radially outward.

[0055]

Further, an inventor has conducted experiments that drive a conventional
parts-feeding apparatus shown in Fig. 10 and the above parts-feeding apparatus 10
as shown in the first embodiment in the same vibrational frequency. In the
experiments, it was confirmed that the parts-feeding apparatus 10 can achieve faster
parts-feeding speed and more stable parts-posture comparing with the conventional

apparatus as a whole. In particular, when the driving voltage for the piezoelectric
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a feed-vibrating body di sposed on said vibrationa
pl ate and equi pped with a spiral feeding path around
said axis |ine, wherein said feed-vibrating body
has an inner bottom portion and an outer periphery
portion which is circularly-constructed on a radia
out side of said inner bottom portion and which is
equi pped with said feeding path, and a bottomface
drikérs B2 hed ihiceqaseseand, the emplitude ofithenotatignal fvihratiast hagldnereased,
vibrational plate is forned on a bottomof said outer
theeohpéntioyalpartsifesdingappassiiscobvaihet soner fajihees yughoastriotse of
said feed-vibrating body is fixed to an outer
irRedabd) lefitulePin pRR-Rflerfiitl ¢h adchiirlof @Rdd-juphh oh thesfevdin@path,
angul ar positions around said axis |ine by clanping
aiid IMEHCHI® BarWfdeligOUtiPL dlfira @ t133)aMs ROk IR AR i) tRrEsent
feed-vi brating bogy, and each of sail d cl anping
iR e ol oA B oWl e 88 T80 SR Beeding
| at e 0 id feed-yibrati body and {ch.includes a
st Bt el Eparedihg i doLRagy Nb At lRg g
on the other outer perjphery portion and. axiall )
meRRnsd AbaYe e sarl tyres ARy fesdine Hny sat(ed: t#éﬁlfﬁé%, Digdey
said inclined engaging faces of said clanping
() i €l6),aridth, Aeth sadihpightafi Wich aredkd-d SRmEaFhne
direction, and face the opposite side of said one
Fatiteemope theplaetsfeqitng apparatentd iarabledo nstelarate dlok paytstfaeding
in adifferent direction fromeach other on a plane
speed Fogmaadimiate K§82dinme dnipatfifig aibinle adnveftiGial bpwaraths.
sai d cl anping structures, and said clanp faces of
Ev& Wh&l @iingoaale o f MEpRIsSe&RAL hppabfi BFivaiodwer Sindhat of

i nclined engagi ng faces so that said feed-vibrating

RN vdnfiohdl ﬁﬁﬂaﬁf&sﬁﬂb gaﬁfél-@'eﬁﬁlig%ﬁﬁz!uaﬁg 3b SbtaA preferable

parts-feeding speed.
[0056]

As a matter of course, the parts-feeding apparatus 10 in the present
invention shall not be limited to the above illustrated examples and may be modified
in various ways within a scope not departing from the gist of the present invention.
For example, in the above each embodiment, the clamp/ members 18 are attached to
the outer periphery portion of the vibration plate 16 by the bolts 19 or the like and
the inclined engaging face 12f with which the clamp faces 18d of the clamp
members 18 engages is formed on the outer periphery portion of the bottom 12c in
the feed-vibrating body 12. In contrast to this, the clamp members 18 may be

attached to the outer periphery portion of the bottom 12c¢ in the feed-vibrating body
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said clanping structures are positioned on three or
nore angul ar positions around said axis line, and
said clanp nmenbers of three or nore cl anping

~structures are individually attached and fixed to
said one outer periphery portion so that tightening
and fixing force of said clanp nenbers applied to said
ot her outer periphery portion is adjustable, and

12 daydhe e fapi oy the fikioanst 8 inliecd ergemgfael AfoviBewhish e o
attach said feed-vibrating body on said vibrationa
chingt facesni® éngagastaghbeformed er thevoubergteripbery potidnradiths ai d
vi brational plate when remaining clanping structures

vibstiot@l pigtedls. | easicovitewhéresadadh of thzrortichs 3t tHedhelired
and being constructed to be able to detach fromsaid

eﬁé@g e g2t fa@&rrhcﬂmﬁ%? Yuthkd b2 theHoBizShtAPndiANEE Sbve
2. "The vibratory parts-feedi ng apparatus according to

e&lbggﬁpéﬁln% #DY\?E%&% rplj)rttion% 2 ﬂfe' iﬂglliﬂéaeeﬂ§§§g%ﬂgF 9 %f’ @(ﬁ'f‘es?(grhding

sal g st ctures races 1 n I rect

Qe Rad B 8 Tom DR & ploot Pl FLSrRRGs gy toce

iRl ot Gty R o TRERH o AT Meh gt
claiml1l or claim2, wherein sai d c| anpi ng )

fagerl @€ may dacegpdially svvasd ar Byy tanedn ofieg diregtiops en thedipsizontal
around said axis line, and

plane.

[Description of Symbols]

[0057]

10: Parts-feeding apparatus

10x, 22y: Axis line

11: Rotational vibrator

12: Feed-vibrating body

12a: Inner bottom portion

12b: Outer periphery portion

12¢: Bottom

12d: Bottom face

12e: Depressed groove

12f: Inclined engaging face

12g: Central hole

12s, 12t: Inner surface



said clanp nenber of at |east one of said clanping
structures anong three of said clanping structures
whi ch are di sposed on said three angul ar positions, is
radi ally novably attached on said one outer periphery
portion, and said clanping structures are
constructed to be able to attach said feed-vibrating
body on said vibrational plate and to detach said
12weHeeadidg pithng body from sai d vi brational plate when
said clanp nenber of at |east one of said clanping
181 Mouhtiigeplaies radi al |y noved w thout noving remaining
two clanmp nmenbers anong three of said clanping

180 Viehtdn@Pisolator 4. The vibratory parts-feeding
apparatus according to claim1, further conprising: an

lgng%gi ng claw fornmed on said clanp nenber, wherein

Sal d engagi ng cl aw engages with said one outer

1Eeri h%hé?&grtion and is prevented from noving toward
%i'8"Bt°KeP“ut er peri phery portion. 5. The

(g B 59, epoar s aceor o g, fo el
constructed to face in a radial direction outward on a

1p) EnieViretinsgbplate t o said axis line, and said clanp
menber is radially inward pressed onto said one outer

1p&rGomectiongmrtioron.

16b: Threaded hole

16b’: Guide hole portion

16s: Surface

17: Internal structure

18, 18°, 18”: Clamp member

18a, 18a’: Fixing hole

18b, 18b’, 18b”: Clamping claw

18c, 18¢”: Engaging claw

18d: clamp face

19, 19°: Bolt

19a’: Male thread

19b’: Head

19¢’: Positioning axis portion

20: Vibratory structure

21: Fixing member
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6. The vibratory parts-feedi ng apparatus according to
claimb5, wherein each of said clanping structures
further includes; a bolts tightening said clanp
menber, a fixing hole fornmed in said clanp nenber,

t hrough which said bolt is inserted, and a
threaded hole forned in said one outer periphery
portion of said vibrational plate, into which said
2ba| Innérendcr ewed.

21s: Fixing portions
22: Piezoelectric driver
23: leaf spring

R: Rotational direction
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7. The vibratory parts-feedi ng apparatus according to
claim6, wherein said bolt has a male thread
portion and a cylindrical positioning axis portion
formed on an axially different position fromsaid male
thread portion of said bolt, and sai d threaded
hole has a female thread portion into which said male
thread portion of said bolt is screwed, and a gui de
(lailnes portion engaging with said cylindrical
positioning axis portion of said bolt.

WHAT IS CLAIMED IS

1. A vibratory parts-feeding apparatus comprising:

a rotational vibrator including a vibrational plate vibrating around an axis line,
and

a feed-vibrating body disposed on said vibrational plate and equipped with a
spiral feeding path around said axis line, wherein

said feed-vibrating body has an inner bottom portion and an outer periphery

portion which is circularly-constructed on a radial outside of said inner bottom

portion and which is equipped with said feeding path, and a bottom face which is

disposed in contact with a surface of said vibrational plate is formed on a bottom of

said outer periphery portion, and said outer periphery portion of said feed-vibrating

body is fixed to an outer periphery portion of said vibrational plate in several
angular positions around said axis line by clamping structures on the outside of said
bottom face in said feed-vibrating body, and

each of said clamping structures has a clamp member which is connected to
one outer periphery portion of either said vibrational plate or said feed-vibrating
body and which includes a clamp face, and has an inclined engaging face formed on
the other outer periphery portion and axially engaged with said clamp face of said
clamp member, and

said inclined engaging faces of said clamping structures are inclined relative to
said axis line direction, and face the opposite side of said one outer periphery

portion, and are constructed to face in a different direction from each other on a
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plane orthogonal to said axis line among at least two of said clamping structures,
and

said clamp faces of said clamp members are pressed in contact with said
inclined engaging faces so that said feed-vibrating body is fixed to said vibrational
plate, and

said clamping structures are positioned on three or more angular positions

around said axis line, and said clamp members of three or more clamping structures

are individually attached and fixed to said one outer periphery portion so that

tightening and fixing force of said clamp members applied to said other outer

periphery portion is adjustable, and

said clamping structures are constructed to be able to attach said feed-vibrating

body on said vibrational plate and to detach said feed-vibrating body from said

vibrational plate when remaining clamping structures excluding at least one of said

clamping structures and being constructed to be able to detach from said other outer

periphery portion are simply handled.

2. The vibratory parts-feeding apparatus according to claim 1, wherein
said inclined engaging face of said clamping structures faces in a radial
direction on a plane orthogonal to said axis line, and said clamp member of said

clamping structures is radially movably attached on said one outer periphery portion.

3. The vibratory parts-feeding apparatus according to claim 1_or claim 2,

wherein
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said clamping structures are provided on three angular positions around said
axis line, and

said clamp member of at least one of said clamping structures among three of
said clamping structures which are disposed on said three angular positions, is
radially movably attached on said one outer periphery portion, and

said clamping structures are constructed to be able to attach said feed-vibrating

body on said vibrational plate and to detach said feed-vibrating body from said

vibrational plate when said clamp member of at least one of said clamping structures
is radially moved without moving remaining two clamp members among three of

said clamping structures.

4. The vibratory parts-feeding apparatus according to claim 1, further
comprising:

an engaging claw formed on said clamp member, wherein

said engaging claw engages with said one outer periphery portion and is

prevented from moving toward said other outer periphery portion.

5. The vibratory parts-feeding apparatus according to claim 1, wherein
said inclined engaging face is constructed to face in a radial direction outward
on a plane orthogonal to said axis line, and said clamp member is radially inward

pressed onto said one outer periphery portion.

6. The vibratory parts-feeding apparatus according to claim 5, wherein
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each of said clamping structures further includes;

a bolts tightening said clamp member,

a fixing hole formed in said clamp member, through which said bolt is inserted,
and

a threaded hole formed in said one outer periphery portion of said vibrational

plate, into which said bolt is screwed.

7. The vibratory parts-feeding apparatus according to claim 6, wherein

said bolt has a male thread portion and a cylindrical positioning axis portion
formed on an axially different position from said male thread portion of said bolt,
and

said threaded hole has a female thread portion into which said male thread
portion of said bolt is screwed, and a guide hole portion engaging with said

cylindrical positioning axis portion of said bolt.
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