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

[ 0001] The present invention relates to a vibratory
parts-feeding apparatus in particular to a structure
of the conveyi ng apparatus which parts are conveyed
along a 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
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Further, in the case of a large parts-feeding apparatus so as to convey
comparatively large parts, it is frequently used that a feed-vibrating body is equipped
with a feeding path which is a spiral and belt-like metal plate connected to the inside
of a cylindrical periphery wall formed by sheet-metal processing. When this
feed-vibrating body uses, as the second method of fixation, a bottom of the above
periphery wall of the feed-vibrating body is directly in close contact with an outer
periphery portion of the vibrational plate from outside, and there are fixing portions
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of this periphery wall and is radially tightened and
fixed to the vibrational plate by bolts so that the
fixing portions result in clanping the above bottom of
the periphery wall. Thus, the feed-vibrating body is
fixed to the vibrational plate (for exanple, refer to
the foll ow ng patent docunent 1). [0005] Furthernnre
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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 owwng to the fact
that the center of the bottomof the feed-vibrating
body is nmerely tightened and fixed to the vibrationa
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On the other hand, in the second and third method of fixation, whereas the
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feed-vibrating body is fixed to the vibrational plate,
the rotational vibration cannot accurately transmt
the feed-vibrating body by reason of shortage of axial
fixing force and inadequately accurate fixation due
to the fact that the feed-vibrating body is radially
and directly tightened and fixed to the vibrationa
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several places to tighten and fix, it is inpossible to
detach the feed-vibrating body fromthe vibrational
plate and to attach the feed-vibrating body to the
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menbers engage wth said inclined engagi ng faces, said
outer periphery portion of said vibrational plate and
said outer periphery portion of said feed-vibrating
body which is disposed in close contact with said
surface of said vibrational plate are fixed by said
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saghfedd-oltaapigigpdytto saitl witestiorabplate; thege isianfadditional advantage
th&tqutgﬂtnk %@kelﬁa@{rﬁv F?{le%le BRHaALIES Wilhb & hdn g\hhgc' at least

necessa fixXing portions in or
onerfﬁtsalldwleamng; Bruqte® £9BPaTas w@htar@nv%lonﬂlrWsz%ﬁdang

aph ﬁl%%s"xblﬁﬁlﬂth@ﬂec@% RNMAndRiatl ﬁ/xhﬁ’g 1i0ASIn RHENUE irdkAl and/or

relsaisoterbe OF DRIt BRGNP Gno et ebrier A o

digRgadixed of degedfactsethel. cl anpi ng st ructures faces in a
Of)?%]i al direction on a plane orthogonal to said axis
and said clanp nmenber of said clanping
st r udnwnesmbedinzedt of thy presertihvyentians sashiedlingd enghging fase of
sa%&l%g@%rs{reﬂﬁ%% f?&g id Qpcld aﬁ‘gﬁ@&?drp&l 4 @aﬁ@bﬁhogoﬂaltta Qaid axis

Ml ng structures sal d

lijen g molém@a@m@erfoéé@d |c@mmmgrﬁtawﬁlawaasaacaalha@p3@bly

attached on said one outer periphery portion. According to this, in the.case of each
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direction and said clanp nenber is constructed to
becone radially novable. Hence, when said clanp
menber radially noves, it is possible to control a
contact force between said clanp face and said

i nclined engaging face, and to easily attach said
feed-vibrating body on said vibrational plate, and to
easi |y detach said feed-vibrating body from said
of/saint a%m@m stiyrciaes, sgdinclined %ngagmgg ageds famedvowardia radial
d@&%nlaﬁd fsam%ﬁans;pm%ﬁyrbelr wc@ﬁs%bea% bedodleEraliRl nidvabRe. of
sai d anp face S|n n said. incli. ed en [
Higse "hsapaid i BRPRe g ret. ot SREsble i r’gr&gafgﬂtact
forbebdtaeén §dftablaﬁlglfdce arﬁcsbidgﬁdlﬁﬂlgaagagigg fageenidso tasilyettach

on Qv ane .ort na

SR AL B NP8 U BRI ARL R CLAORARIRL 48,
fesipbrafiyg badydrah amﬂlvmlga‘sdmam plate:. e Partanudartypsaad fedihlrating
béc[(}isl% ‘ﬁxlelri] ﬂgsa"f'(pglb d;ﬁ oﬁglsﬂlgtg e Eﬂé A cf: gfd] dlﬁﬁf} $e I’GSblﬂFbH%%ld

enbodi nent's descri ow, sal I ncfi ne

lmhwrxgggmaéeceu radiplly freen thagitsideyo theiipside dusie thefacpthahseid
menﬁ&p&%ag;h tf&esef&nﬁa Irﬁléllmtwafmo@the abbvd Iﬁaff‘ecdlﬁwgdnal to
|nto h rea hol es farnped aq Sa#@ﬂgﬁ? g EF{
L RTpaFy POk CPBRISTECSR R s claping gpetures
ardie efaSegﬂhE &[B&(lhﬂi@ﬂl(ﬂleleﬁsmgwkk r @loafristemce,on dai fdllowing
erBin%cgglgRts dﬁPcSni)Ir % bglﬁr ! I aﬁ@ bncie)lﬁécpa g}g%&ﬁgq"ace% ?(gpnefd%%ﬂally
odteeuil en thneavtlanng)rtbogqnaﬂ & saacbms tine,land Ribplds sragwed into threaded
hMEpfO"HHE:@ Bﬁlgalﬁ ﬁE % tef & ‘Hmrz)ﬁlgfy pcﬁﬁﬁ% : sS4 dl g%nﬁ@@%a%hed

nere Yy ra so t a contact condition .
daadiggly we\rar eépt@/ﬁge@alﬁ gne PUSEPHHWCEpaItion siihat said
cl&%@@ad&préé@éé’@ﬂs@? llrfcflh fﬁgcf?det anﬂ%aidefééd bibfatin(g body is
a al.l el ease .0
Rl BERS E el g bag e e Sie o Stid SRthammahers &

mbfeday mﬂeﬁlgnnoved\se nidt arcontaet cdmdit@nmengeestsandandmé engaging
fa]% Qle ga?cg%lgﬁlgtéééeexs fmldl o?%%lg%ﬁh %ﬂq@ psif g @Wtoﬁﬁh?le%' S

one of said
m@kﬁﬁwﬁhgﬁSFk@@Kﬁﬁwéf@ﬁbﬁ@ﬁﬁmgé@dbf sai d cl anpi ng
[0®i#pctures which are disposed on said three angular
posi tj ons,

i al l Hovabl . attache n sai d one
out erl nﬁé‘Pihﬁh%‘P{% ‘SB’F{W ‘}o/fﬁ © BT é}?"&n‘i}?lbrsé 6‘1? ping structures
arp prdvsdddestthreg ang@lﬁﬁp(ﬁm@slaiiobtﬁﬁmsfcdraxﬁ ek, tood Md alang t oI
ati.ng bo roms
mEPRRCOL R B R s s PRl S RPRE B of St M
stoicturps wigick arautispasedon sad thack aigdujarposigidnsyiis tadiaily mewiahly
a a]@H@d SH 4 Bﬂpoﬁe%ﬁ’mﬂ?rﬁ%ﬁf‘ona qRy 13 k}fb?a@cogf art%%éhmg

npi_ng structures tion,

appareRiSTP Aepstimeted tahpablaimeriach %yfeééwshrwt& qdcx fmén said

V1Bﬁﬁbﬁzltl|p\l'atm%ﬁ) k8 d @lampmeMm8& &F.at |49k o|f @alatcldnhplﬂQ Sitiires
qflnent ofhthe rresent .i.nventi.on, E g %]g% cla

is Fadialfy mpl WHbQ; ViR aiRing YO CIRBRAROUS o gusi Mg

saéd @lmmemgagesmxfust h Iis thii e omd #ionpthie @abo perenpiveny tvpoclhingn

mgrgserrgﬁn rC%\l’ll C% gO tf)er ro'cna P’\éll’lon\’%b{e O%%‘l%‘lo%gi‘)lg other outer 7

15 on- , since said clanp
[OfrbBiber |s prevented from

In still another embodiment of the present invention, an engaging claw is
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
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novi ng toward sai d other outer periphery portion, said
clanp nenber is able to be immovably prevented from
axi al displacenent while said clanp faces engage with
said inclined engagi ng 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 exanple, is
perfiphery portienf oApeutding t@gns,@m@n gaidelanin memberos megvented from
RN t@@aﬁf&aﬁ@&h&p&ﬁé‘ ﬂeﬁpﬁé@%oﬁfons adid cRhheh erﬁH&el§ able to be

perip ery ortlon In said one oufer Eerl

%@pw@h pre[vemeci gpm ggl dispgcerent Whtihtd Hanp fé?eSteH%age with

sl @RBNEd bipagita faces andisaidifesd- Vlbﬁﬁlng lb@dglsl’fg(edftaezﬁd ivébrational
ons UCt

pfifand Mo Gortaict iR R s ik SE b iedPly S 0"

Th rthgagmg claedfoalekympleyaratilepo s Setheadrsb@s s@engagn mtblatowrner

p{))r%oh %get{xey ?xgy%rsﬁé 8?% fﬁaﬁcﬁ gﬁjl'ef]?%t%rg}?etr&hélgfﬂo}tlérrc'm%ﬁﬁisdnglo%ter
P‘H’HIh@EWPQﬁJO@aI d one outer periphery portion and to ease
% I I |I ng ﬁnd rel easi ng wor ks]c of glal d ﬁl anp menber.

n t Is C prefera t hat
Laid B bt s podingnbel PeprRgR IneHPhGRY e caseeing

fdck Q{jﬁcﬁllﬁﬂrﬁt@e(ﬁﬁl ﬁc&inaimﬁﬁﬁmmn dufwatd 0g alpddre o‘rthbg@dﬂ tnsaid
sal.a C I ou

R B T P PRPLSLISANORL BT Skt i over

paiphery petiopheAgcopding itothinft is adskible br ampbfadn gstaghieg

sti‘t@ﬁﬂa%kzﬁ{f Pag'l %91%& tb %alﬁ%@\@ﬁ%r pexﬁgl')f(e ﬁéx‘ﬁgn bRd Ecﬁéa%e

I en QEHQ sive
lngwllut&amdéelea&mg %’Oflﬁdgﬁlé Ibmfembm y tighten said
menber. In addition to this enbodiment, it is

Ernﬁ SIreiscats s PreguEME B EHG: ShOPE STHBPOE SO SR
inaludaxa abltytightéieg etid ckaﬁfpl hémberf 4 GRingdiott fordned irhvaghdamp
mgr%#;lli é}]r}f)%h X cH sax{aoooﬁt is ﬂ{ggrt%%ﬁ'ag%g %g%%g%loﬂoﬂo g@@x $id one
omtrpqrmhelo'fposmrdofﬁﬁaict wbmtls)nalea}@t@l, intrathigh gaid delt h‘b$CéeWCd
ABQ:liin g% %ﬁgéﬁb&ﬁm\%{ Re e‘% snﬁ}ﬂ'e aﬂg ﬁﬂé?(?énd?%tltu'cﬁl?é s

axl.s portion sald b According to this )
Pagibl eewgfae&maht% é@l@@éﬂ%@?@ eyl il ﬁa?k? THGN 118 quepﬂna%m itis

pr@i@r@ol@ eHat 08 bolt heda chalothtead Pdrtiodl hd agiyﬂld&nd'bﬂ) besm@mhg axis

d th d.h
pbiaf Roriet Dl Sty ittt ndsiicR el i sl Bl PoFioh of saia
belemig ked yhrpatetlihoie lesar fermbledhrenti pertbadnistwhich saié mal thread

p&ﬁé}é of §‘a"i'cll goll?@ Jcré%fleq gﬁiﬁé ﬁg‘l@g)%rtm é?rguéttﬁg Stiafd anp

I one of sald
csﬁméup@eqoyltlpn@gtammm@b@ﬁsardelpcdt i Vicopplingiodthisnewingtte an

érﬁé}ﬁ th%éﬁtshlgrbyhn%aqj p@élﬁ&ﬁn Bll‘tio‘ﬁ of @E‘iﬁ\b@ma}id said
acenen I1e

e to prevent
el PBIAR GBIy Rl S PGOSH &P DieEPa s g bel
reliie t@sdidlend agter pdriphesapaition apapt frﬁr&&ﬁre@ded%ﬂudtu@és&iﬁboth

agﬁ@g?ﬂfgﬁl? @E Sa@%“%h? )S(Ial d s\ Cgalrx{rl]}i? %ﬁae ri)ga% é)r}%lse"ily posmoned on

adceed-of lséudqjmcn@l}bpmbyuor@d a‘oblt gelhiveie ssidadplemuter 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 member engages with said inclined engaging face.
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[Effects of the Invention] [0021] According to the
present invention, since said outer periphery portion
of said feed-vibrating body is able to be firmy
fixed to said outer periphery portion of said

vi brational plate due to reducing displacenent in
either said axis line direction or the horizontal
direction, said rotational vibration is able to be

Censequensh the fixies caidiftpreefeaiddeed-yibratimgeny isable fodw stablel

[rRias1 1RO BveRtifje to said feed-vibrating body.
Therefore reali'zed are such excellent effects which

2y possi bl e to high-accurately order tiny parts
duri ngcaﬁrﬁfmg 1b &%@ré@nﬁiﬁdeﬁtﬁbn@@ﬁﬁi ﬁi@bﬁeppﬁri;ﬁeﬁy@dﬁ@gof

S S el 1O S e oo
sdidh wﬂxrata:ina]splawciua teraiiiciag dmiatcsmémed iertherapioleaxagt lige difection
01t {ﬂg h]:)%& al%ﬂ%&%ﬂ@ﬁh I‘Oﬁ%’[l a[l %1&5%%3 okehtQ 5§<(= %?19 nah

ustrative view
hyghrchumeédﬁrwgnamﬁaﬁ@n@glda\@bmepmal alatptorsaidafeed- Vlbratmg body.

Théljefdﬁé redliz¥@ ael QWS eﬁc?elleﬁt@fe(:@)w}ﬁm% ssﬂSlE R&high- accurately
ev at e Vi ew

LR A A AR I

Bhde)eam}ﬁtdnaffgledIrpamﬁmﬂl sectional view showi ng a
[@??Ep structure of a parts- f eedi ng apparatus of the
t embodinment. Fig. 5 is an enlarged parti al
sect i bigal isvd longiturbndl sectvnel veyw ostitted anuingerpdl sgructure of a

rfeéd&&%ﬁ;?é?&u@ﬁ%@%é{%@ ol second enmbodi ment Fig.
| S an arged partia

sectional. view show n
cl anptigt # ekqw&aecrefs sectiongl vievs @dAndg P&Hﬁﬁérﬂéﬂsﬁﬂ‘&f Vlﬁwéb> of

a f)ﬁl*tsf fée@ﬁ’@ @gpa[fﬁﬂﬁﬁ as el as Partis] HubtA1Ve vedVaNcNgnd(d3 biasveing N
a VJ rational plate of a rotational wvibrator

0 ‘Eﬂﬁnf?(?l &Vai | abl e for each enmbodi ment is renoved Fig.
8 is Bigl dizgi frodieladationd tvicvnal a pareswieeding apmirats ofthb first
ofbRUALE | Ont "ol evat fonal view of & rotational vibrat o
whi chFigs? ipveai dnigsgedd paroal seefidmabyipydhawiig a dagp stracting of a
Ar%tkgédlﬁg bﬁ@a!ratﬁ@glt e Pt eiRWiptt t ed an internal
e bl S50 O PRSI oy B ore
pdr30é&ding a;bj!enxzitus af tek@idn@dnbedenidnpt i on wi || be gi ven of
the elgboéj 1s an enlarg,edt partlﬁrsggheo%ﬂ view showing a clamp 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.
Fig. 9 is a front elevational view of a rotational vibrator which is available
for each embodiment.
Fig. 10 is a longitudinal sectional view omitted an internal structure of a
parts-feeding apparatus of the prior art.
[Description of the preferred embodiments]

[0023]



invention with reference to the attached draw ngs.
Firstly, a parts-feeding apparatus 10 of the first
enbodi ment according to the present invention will be
described wth reference to Fig. 1 to Fig. 4. [0024]

The parts-feeding apparatus 10 of the first enbodi nent
is equipped with a rotational vibrator 11 and a
feed-vibrating body 12 fixed on this rotational

vi br atNsxt, aydetailed desooiption sk be givisn af 8ie embadigeny of the present

1n%’1'ﬁmd Wih Rirékfccl’d th@at%ﬁ@d éi"éw%g%poﬂrﬁ@y \igdrts-feeding

I brational isolators fh consi st” of a rubbe@j)for
1

ara)amt%sf H ¢igha first §61|ba@16%en { ecgrding [yhe PrSAITIRGHIOR M

d&BAb&OWIE refereecCtOiHig SIPtoiFig)4.0or the like on this

0;62 ting plate 13, and a vibrational plate (i.e. a

[ %Ppl ate, an upper plate) 16 installed on this base
15. AThe phxs-featlingephanatus 0 DT tifeufivist d:mbdzdlmtmds equippagl with a

ro%gt{onhmgﬁqug gélg 3 fg&i %15%’{%2%?9%@2 ﬁx'e§ 0 I’dté)tﬂ%gl v1brag]or

rati ona
1} hel'he otagipnadryalratop |l hhas a grougtimgplateols; albpgﬁ S pppettedivian

vibPRioRAS SoldiBrsVi4awhibh Sohsit ©F R RhbUIE fd}%mlwléﬂal isold&2elo.

The i nternal nechanism 17, _ as. 85:: \Nlljl 7 and %
Vlbratliog RERRSiT e FedTIng (B Aot il Pringhest si@e an{unEoHgUne plite
13, ladd allvhbtat@cﬁﬁl plagﬁ(ge antopdlaxian dppexepzlhtemé iBttlethas this base

ural It r at I Uc eq.

£ Ludrt e o aus oo AR BRER A b prses,
is mosamo&d:(bbﬁtwcm te beserld @2 tbmmbr@whalsrpiaue ngsarri3he Vibrational
plhﬂe 1838 hatiash: Sf’%ﬂgﬂér?ed e sés%eltssvmhl; pg q&mtﬂa@&eﬁm

tructures positioned equi angu aroun the
09%]5 line 1 Ox These vibratory structues 20 provide

It he bem@ irkSrn¥l f?ébhghp,han a8 ﬁiovi&i %rfgg It ’Déhcﬁl'*"lgugl ds dsseu@legs

i ne e to being connected betwee e

SIS TN B IO AT G TR BoPTOIRG e anpfas

plfakityngf yibratorpsisu@iies 86 eqlippédgithserbsrenddetakdtendiresgwhich
o di | ' b . 22 ed
II?PI‘IS% gk Qfe IEG ﬁl?&@eltléc%.lut‘ %241%}5 E% %Ié(?fggu?p#r %@23 1 5}{1 ?lhﬁtre{téd(

exahiple Eiyiecy sqlimfath@l vitgaterymitrustuaes Ahage @ogitionasl espyiangularly
arfGREMhk Qﬁg 1in@46%) Phesk %r%%esn]&tuek Qo%oﬁ@éjﬁle Bhsd i"ﬁwuh

I ezoel ectric drivers are conEecte and fixed t

rojakiqesl abrgdonarogng, hjasis Fl}?gl Oxryinte heing ﬁa@les?edtbﬁswéeé%
baksé X5 Ba8d ﬂiérvﬁbrﬁﬂ@nail’. plase 4. tTI%Shbﬁf)m(faB@ df&rm@g poraa.ns 21s of

ﬁ%ggtg ?r%:lén rs ur?gdr@hlg \%p%rageé w1§h ﬂlg ax S: l is; Limes ég;l are%cxed in
closeweutct whhsn mnet anfatas &th @ha oldiqueky- mpwad fawa with anoanghe of
si§fe EaBBLANCHJrifd Beh 5O 1fleP '&%Jfggz@e@{ AR ORE

sur an el astic at e
arprennseled @nd iﬁée@ltoi ipaerengds 21proj qcriég es1 de eady @rﬂﬂ% above

fidiAg bk 1OMS 2] OHT3hdRFixdg HembBBD 138MtioRdlR drSurdd 86 axis line 10x.
[oﬁﬁé]ange so as to face obliquely-upward to one side

the rotational direction (i.e. in a
count gael eftkspieodledige tiivdts 2D iFhg lel)edy\.hcbxhe\&n asgl e of

1 ERE Tt Gt St b R BeTh iRt ot el e
onaomet drtbethesuir@ces of an elastic plate. Each of the plezoelectrlc drivers 22, on
the whole, extends radially along the axis lines 22y, and is also arranged so as to
face obliquely-upward to one side of the rotational direction (i.e. ina
counterclockwise direction in Fig. 7) with an angle of slope 6 (refer to Fig. 9)
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line 22y). This angle of slope 0, generally set for
5-15 degrees, is provided appropriately according to
parts-feedi ng behavior on a feeding path 12w in the
feed-vibrating body 12. The |eaf springs 23 are
connected to outer ends of the piezoelectric drivers
22 respectively so as to extend radially and face
obliquely upward relative to the vertical plane

refative s pwerisyl Mars (8- aplpne nsluding hatls theeisding LOx agd .tksfemgs

1112622 f){) 002Kk ah@2%3‘fgfopg Bngénafaﬂylsk:ﬂ fasbr lgt@(ér&K aﬁﬁhﬁideﬁhe
rin en 0
al?Pé‘?P&t%t‘%}ﬁ 4FCOR PR & PET- %Fdl %?I@Vépran&cﬁsaﬁ% pePrlgetinghe i n
feEdi-@;ert}ngiﬁbdtyhe Wahe Idaf oprirggs 23rune comiected tooater @nds ef the
|rect

DB ] 2 2o SO0 SO0 LRE S,
upgard eslb@vecionke vatéalplane aFthe st engle dzasovell astihe pixpeslectric
d1]1\9e?§2 22y of the piezoelectric drivers 22 are

positioned on lines of the radial directions
[08%flendi ng fromthe center of the axis line | Ox to the

out er FRRSer, af th‘ishiﬂukt@eﬁéd é&fﬂ;ﬂ'@ $he?Baf dpdi@ie’ 03 bﬁﬁi to the other

flexural def rnatjo |ezoelectr1 dr]
S‘ﬁ“eﬁéﬁ‘éf @aﬂ Q’ﬁecélﬁﬁl ‘éd]o GBFOFE etdﬁrre‘étﬂj(ﬂhln§ﬁg 7)on e wa Way
froian|inisdr slced apatifer sidpef die Ira‘d;al direajiec s@thyt af outbreendudifelne

le%ﬂ rlng% %§r Qr% dlsg)%fsecf aﬁ{n’ﬁ%@ﬂ% % hn\é@ Q%? eit%g&ﬁ%YAd?ﬁ@ WGP this

reggopy theiagisdinep Py ef the pwzphle@tne drla@ratZQ@m@posmwdtondmes of
the %ﬂhﬁ%&gﬁ I%%X%an%)ﬂ'dﬁh%l dénfek bEtHeakisAR 19RAP ErecAhRtbds

axi s |ne gk¥ i ﬂ;s po SSI *e tqg@
Ofrtb? et gHies g3 vi Qfdaf%@le i defprmationpiiheypiezoelssitig dnivers
24 gbn@ﬁ[tﬂéd lb}Oth applh@ﬂ hoﬁig@ tBeYgs ah ﬁgﬂlh@trﬁféd p&B; ogebetingd dt h
recti i ngs re forned i
oAl T Syeceds e SRR i 53F ke When the outer
enclo o thei leatfesdrlsg&a}}ﬁempp}y tibmationatiptbdé €6 wathrthé m’cglonal vibration,
caB%%B&ﬁ LuY 0x1m'tély 'c?c&l%r arl F}?a;f)g 'HS'&LQ)B R a>85 fif §0 N Thus, it

connec ortrons o rngs are
is ppssiblg écdb@wtaé@mhllss videiedetticiently an mg@cqcr:%rﬁte@w ﬂ@ agdition,

bR ef&éugeam {he a§1to"s§5tﬁe qﬁdth%rééudﬂ sfaBé le@f's;trihgfs he afe fbghed in
por ns o stres

oA Shyd et SR SR rs BrtiriF L pBe iniReit i

patiseatipeotiadly | Oﬁlﬁis 1safd:d pﬂkvaytlolsﬁof@hdcks fin tdmmevtecd pattionmaf the
at.e 16, and. fe f d

le%lfSple%S g%‘év\gle(:hw Qd s t 0 uc{f&’e%yof Jr%gtk{ ?%gc‘%lm %1?%‘[ otNus

copo¢rsratiog dgessfof twnédllmabn aipthemeiddizpriians of herlet pingnas.

T}{IF §t‘?é§s tlsgprBQﬁUé@ %S/'lﬁ’i@vcﬁp 1Et'rlgﬂ§orilﬁlaac§gssfﬂiikew1d/th B¢ RANF 0ad

formo ectin dIy on outer
added by I b eCTBASORS Plkfol GGt e SR B 128, The
[og@ginection portions 16a, in this illustrated exanple,

t t th |
o PPl R B A e S BAGHRE pyer endsof
the taatigpringe 23 P ke cbhm&teml, andé‘paeé $s echrpotidn porsodsbaarfehe

V1{)ra{1'r3§ési| ?ar'ee lé) i f?lé f(?xﬁx{ 61@%}8{ extug%dé\brﬁ‘w?‘agﬁ C%(E\ﬁtg C?engheﬁy 1
popaertsi qfrﬁbe V_leaitloazricﬂ@adﬁ ofhe ernneetianerartions Ies in thisslugemted

exBiBld, YR sitihed EafthRlarky ' three angular positions corresponding to
the above vibratory structures 20. Herein, depressed portions 15b are formed on

outer periphery of the base 15 corresponding to the positions of the connection

11



depressed portions 15b. Therefore, the base 15 and the
vi brational plate 16 are constructed to have no
contact each other except areas where the interna
structure 17 (the vibratory structures 20) intervenes
bet ween the base 15 and the vibrational plate 16.

[ 0029] The vibrational plate 16 has a round shape on

pl anar view, and its surface (upper surface) 16s
partiersbfa, prd eashof theceoagectiontpertiqngtl 6a prgrugpbipgo each of the

défy?@sged’bck}lﬁ@ﬁé 4. bot¥refdr, ihe bdiSPPARANE letrzhio?laﬁlﬂﬁtEQ%%re
he vibrational plate 16. The feech?dl braﬁ ‘?ﬁ
consHyciediq haveing canighigagh bipeg PHEPEAURIOHRETR | S YRING
1A(thé Gibeatéiynehb@ia@oyachivess betwdenhehase A5 shd thet bratibnal
p@{b num al um num al |l oy, stainless steel, or the

, having a bow shape. The feed-vibrating body 12
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The inner bottom portion 12a is thinly formed in order to reduce the weight

. of the feed-vibrating body 12 by forming the opposite side of the inner surface
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feed-vibrating body 12 so as to accelerate the
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merely transmitted to the outer periphery portion 12b of the feed-vibrating body 12
from the bottom face 12d provided in the periphery of the feed-vibrating body 12,
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the outer periphery portion 12b. Herein, in
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A clamping claw 18b projecting radially inward is provided at the upper
portion of each of the clamp members 18 (a portion arranged on the feed-vibrating
body 12 side). A step portion is formed on each of the clamping claws 18b.  This
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the inclined engaging face 12f of the above depressed
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is imovably positioned being subjected to fixing
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Herein, in this case, it is unnecessary to handle the
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(Vertlcal) component of the rotational vibration is able to be efficiently transmitted,
it is possible to produce horizontal displacement between the feed-vibrating body 12
and the vibrational plate 16. Hence, it is impossible to transmit the rotational
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[0044] On the contrary, in the clanping structures of
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direction relative to the axis line direction, the
vibratiat ieffraéntlyi Bisdifaenls to aaesleratepatie-feading wiegd, 4ad it tends to

]%gg},@ &d fromthe brational plate 16
ge%‘éx%‘%@érﬁelﬁgﬁ)\f” ratr%ong body 12. ¥Iher eflor ea ||tO |ase
[0Pé4)l i zed to convey parts efficiently especially in
p ? rt sgnagdl b%&lﬁra@i ih k@blarﬁpﬁtg Atrubtiies loif QﬁdﬁréﬁﬂU@ﬂb‘(}dlmamd
N ssi bl.e n e
sipgedbE ESRRESE bi T Blsdors Tl eeirban i fl iy

b}aﬁphimlﬁy bb&ﬂ caimpmg steatireppositidreddh amuuahlg dsfferantt diregtions

Orht)lélggl %Z@ntgl ) ehneoar b sociﬁ!){{lgtﬁ% thh e%ﬁ{n‘g I?R:e s'ilg%é’ %Féé:ﬁlofﬁ he
retattuvs & da@ramdtnevdunehtmm ¢he mtﬂtnon@ldnbrﬁgarglsr?@ler tacde entirely and
fl on gted’ rBRAtht R}ﬁ)rz?cﬂﬁlﬁil Plétel 1%, tf) 'tPfeeﬁe@-ﬂlﬂrﬁﬁlg body 12

te 16 t
Tlaqas@foeq, Hrip ety Z%c{atpff@pWeéJa?’we%ﬁcW r%ﬁpe%% I e redige high

sﬁgé@bvhtﬁfh‘i’gh ﬁétg@ﬁw gn& &qspds%fbléai accélerm pmrtstyeding §imednb
I rectlons

PIEVFLAPLGETIRE ALY SR o ERSuer Ao BB Hh of
the ohmn@stmctdnesaslmpmmss omalobhqummec@bn aélatect toﬁhwmghne

in O??%I'Qﬂlétﬁl oélarﬂ? :fftjeg Yg@ Xresiﬁ Rh&RHRE iM1nbg Erl?ffagm face

t t
1) uicbe flegniemiingbeds Bois f ﬁXteé opm@e TEEHOUAIEE 1A GUB Gy
prgj%dfr%dd ﬁ!lufszﬁthr‘g}t %ﬁ @la%éﬁiﬁr&k&@wﬁﬁ '@hﬁél%)olt?oar}sltc{ﬂ fne lgﬁl(ljned
quéglgg&l%gl%ﬁ"tkn Bk Cﬁﬁnﬁ%aﬁl%lﬂn%%ﬂ’te%ﬁm%tﬁ Thus,
it hasdngivhuiags ihanimstatiinigh@d adlessing werkdire eadyi comparec wilnlea
co&%ér?t{zo%gfgleth]o? ?g %Jct %l@rr%d{?iﬁ? \6| g}? gllggy ts&@w%@‘g@ucture with

an unnecessary
the bbitat | Speciabpeovgeg ¢r tieathning hteUCft@réS:I forigbying Higkfcpogpiress

toéﬁ%’lfe'e:ﬁ rv‘(i)l?@ﬂéﬂgl‘;&ig agiall§ lu’ﬁ%ér@ 'bly'tﬁé’ cll P%éﬁ%’bﬁ 08 tthe

ortion etvveent e ratin

Clﬁ@ﬁlylgﬁgu%tﬁﬁfstbﬁ‘éom‘? Brls Hieinstpllingend eelw%w hepme easier
InGdafnBagefisind &mcﬁﬁﬁ’s fnhtaé atis hﬁa Kiectiogamd elie liddizontal

i ncrease th superficia hbor hood
it arenusnited ilag pnke SesidBos bl st i Sy
Vlbfagag imugle fganeaté@ on tieofepduvédatimg lde‘yerm Ifgrthemtmt,l IEth al
OGBS gl R IR JestRor rehich bbb B APAbHIRE BE65
1 Zcanlathe elbmnomhmiaﬁeﬂﬁéw wingntht slgmp mewbers 4§, addhat is makes
ea§iléf fd ﬁbl%ﬁée tﬁé Sl it Yorfip Jrﬁ&'af‘ﬂel drhdASar@SoRe Feeds/ibrathg

reducti on roc SSIn On th &%er .hand,
b@dﬁéé?yééﬁlft&@e Jitiped F%%’é‘é} ]%f ‘éqfﬁl%ari W, rI‘l‘%}n%F‘esent
h(%i’i@ﬁﬁié’[ﬁfkkﬁ %édhntfb@gﬁiﬁtdw&lr@ftloﬁlaMigltb&ﬂaﬁs liaé ?@m i Therefore,

i g. . ere .are be ¢t s .as 0
thprs Y. abiznb Bt © R 2PRTs of itiniife Sl THAS R e AR
sufficiemstiripidity ofifexiogpontiahs powell encest resjutteadiov pmcaﬁsurrggj
[OBQ@'}V 2 is sinply fixed by one bolt 3,

On the other hand, compared the parts-feeding apparatus 10 of the present
embodiment with the method of fixation as shown in Fig. 10, there are beneficial

20
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Furthernore, in the present enbodi nent, three sets of
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Saﬁhﬁm ercnogstmdﬁ@nszismﬁnénbers 18' are construct ed so as
[dogope attached on angular positions of the above

connectlon portlons 16a ip the viQrati | a
as welln thesegRndesmbodiment WB@@‘?‘% if b entfcég &1 ﬂ%? S% ment
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[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
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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 neet
the fenmale threads of the threaded holes 16b. Wen
the bolts 19' are screwed into the threaded holes 16b
and the positioning axis portions 19c' are installed
into the above the guide hole portions 16b', the
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K@ efnd so that the clanping claws 18b' reach to the
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Never Fhghemwre, ag thetseoandgmbpdimentngn¢ewhae greanf the bottom
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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

23



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,
cl anpi ng claws 18b" are provided on clanp nenbers 18"
apart fromthe vibrational plate 16" outward,
adapting to shape of the periphery edge of the bottom
12c of the feed-vibrating body 12. In thls way, the
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horizontal plane, the feed-vibrating body 12 is fixed to the vibrational plate 16 in
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intersection angles or the like in the clanping

structures in order that at least two clanping
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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.
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the feed-vibrating body 12. In contrast to this, the
clanp nenbers 18 may be attached to the outer

peri phery portion of the bottom 12c in the
feed-vibrating body 12 by the bolts 19 or the Ilike
and the inclined engaging face 12f with which the
clanp faces 18 engages may be formed on the outer

periphery portion of the vibrational plate 16.
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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
12w: Feeding path

13: Mounting plate

14: Vibrational isolator

15: Base

15a: Inner surface

15b: Depressed portion
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16s: Surface 17: Internal structure 18, 18, 18":

Cl anp nenber 18a, |8a': Fixing hole | 8b, 18b', 18b":
G anping claw 18c, 18c": Engagi ng claw 18d: clanp
face 19, 19': Bolt 19a': Male thread 19b': Head
19c': Positioning axis portion 20: Vibratory
structure 21: Fixing nmenber 21 a: Inner end 21 s:

Fi xi ng portions 22: Piezoelectric driver 23: |eaf
166" ngibrRitiorat plateonal direction 27 dains 1. A

j. - feedi ng apparatus conprising: a

legdd?raoﬂlg(ﬁbglneé%oﬁlat or including a vibrational plate
10k ghaeadgd baleound an axis line, and a feed-vibrating
1wdguiicspasgstion said vibrational plate and equi pped

i L,h spiral feeding path around said axis |ine,
légngf‘gg‘f? a bottom face which is disposed in contact

1 Wilhtereal swudtaree of said vibrational plate is forned on

18 qg,ollgt,sbg& of cApRottom of said feed-vibrating body,
and ‘an outer

oU periphery portion of said feed-vibrating
1&od§a’ Eixingdeddet o an outer periphery portion of said

184 R8t iigpalciRhaihg cidly several angul ar positions around
1%sﬁi;’\i axis Iine by clanping structures on the outside

d .

18¢i: §ngedin®rMace in said feed-vibrating body, and

1&ﬁlequa§@i d clanping structures has a cl anp nenber

| ic'tﬁili connected to one outer periphery portion of
i'ther®5ai d vibrational plate or said feed-vibrating

1920dylakerttireathi ch i ncl udes a clanp face, and has an

éﬂ’cf{% d engaging face fornmed on the other outer
eriphery portion and axially engaged with said clanmp

19cacRosgifongag akis porHAP nenber, and

20: Vibratory structure

21: Fixing member

21a: Inner end

21s: Fixing portions

22: Piezoelectric driver

23: leaf spring

R: Rotational direction
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said inclined engagi ng faces of said clanping
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 adifferent direction fromeach other on a plane
orthogonal to said axis line anong at |east two of
said clanping structures, and said clanp faces of
Ckangl cl anp nenbers are pressed in contact with said
i nclined engaging faces so that said feed-vibrating
bod is fixed to said vibrational, 6  plate. 2. The
- At BiYAtoTA Mk s fesdingRPraaLy LM IsHigt or di ng to claim
1 AeitRInAl vibatd ihdiedihg e diteagaal patd dbrting a®ahd an axis line,
Ianplng structures faces in a radial direction on a
aI’ﬁiane orthogonal to said axis line, and said clanp
rrermked-(vfbrstaig:bodglcﬁsmisaborsmidmﬂamtmaﬁ mlateadd afipped with a
sy ARl Oth Q0 S8L finOhefuth er periphery porti on.
Y e Bul o g et

ory part’s- apparatus according to

cl & battom f@n@ ik is étsaomdanﬁpmfgctwﬁm@ surfass ofpaid yituetionel

plgtg i gﬂ'rgl%d AWM AlisiBOSE 5 b@t&ﬁn of 44 @eeﬁﬂhﬁ&aﬂﬁ'@b&yj laA®an 88Yer
sal

| a eas sal
PeEIPhEFO RO IR ¢ @5@% P’é’éatB’fg bogia.la%&?cg t%rtpreUE{“H?ggm n
oﬂ/bﬁiél_c\hlblfaﬁena(l Ipﬁdﬂ@bl Begdvenl ﬁr@g‘lﬁrtpbﬁlaen@mgulh(ﬁja@@ﬁs linebg, is
radi a nova at.t.ac . one o [
cligBPt R sty 38 le AUhiEs BF S Batith a8 e - RETLRR BO,
mﬁonstructed to be able to detach said feed- V|brat|ng

ch BP 'aﬁqng}ﬂsg%ﬁauﬁ)& as El ?agl?p %%eﬁ@hféh ¢4 &Riected to

er 0 one o structures Is

oneamt%meyphﬁw eertigntod githerpaid \ﬁbraflewﬁup.lﬁt% gr -wsb feedvahpting
T he rv%u@{meﬁdésmt@l ?ffa&abﬁd ﬁésadﬂzhaqleatehgggld i B%e fékmed on
VI Orat or arts- appar al us, acgo 1 N
the pHiehPHCr PR, POrBRhERd SNty CRAZShYAG FHIg © 2famgiet i
clamp agintbeg,laadp menmber, wherein sai d engaging claw

engags ficl\gl %ﬂnﬁ%lr%%%%gs ?fgaﬁf %}Ql%g n%@%%tupe% ra'i% f?l@llﬁ&fjre ative to

I‘ even
sapleermsph@er girgstion,i and. fa@ thaappasitp sie of yaig ane Quﬁeép@‘ilmwgry

ﬁ& Hﬁ: ResAIHNG AR 1ﬁ|a3£11ﬁEr%nt c‘ﬂf@:ﬁ@h Troﬁﬁéééh 'o‘f}gelr bngd

ing face is constructed to face i.n ?
pligjeratieaml o Bail S 1o agIope FhleeB VAGE HAF Wl%ﬁitﬂmasz?%
anulne and said clanp menber is radially inward

d t h t
o SR e T E Al AP PO B
ma;ned/h:ag@mg fagecdo that sal edivanmpiingpgbstyrisifken Mafdmbhi@pnal
mé@cludes; a bolts tightening said clanp nenber, a
[

Xing hole fornmed in said clanp nenber, through which
said bolt is inserted,

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

axis line, and
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and a threaded hole forned 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 forned on an axially different position
fromsaid nmale thread portion of said bolt, and said

t hr sadieldmipohembaaof at feastwne of m@d@nmmstmtmw%nm& thige of

saidk %istltxf&fu?@sdwhleﬁ’ bid d?gao"s’éd &@gaﬁld bRbd arlghila o§WeAL, isand

a ol e portion eng h said_ cylindrica
rqé@ghytm@\fﬁb}ygatmh%d ¥osaiqd ope @%ters%ﬁn@ hgpy|portiong and

said vibratory parts-feeding apparatus is constructed to be able 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

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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