ROTARY VI BRATOR AND VI BRATORY CONVEYI NG APPARATUS

USI NG THE SAME [ Technical Field] [0001] The present
invention relates to a rotary vibrator and a vibratory
conveying apparatus using this rotary vibrator and in
particular to a driving mechanismof the rotary

vi brator. [Background Art] [0002] In general, in a
vibratory conveying apparatus such as a bow -type
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[0005] Incidentally, recent years have seen a demand
for conveying conponents at faster speeds. Under the
ci rcunst ances, a piezoelectric driving body is
increased in driving frequencies and also in
anpl i tude, by which the piezoelectric driving body is
subjected to greater driving loads to result in a
[ IEB ﬂH@ |ty of the piezoelectric driving
gg foreqgoing horizontal -type rotary
%ﬂﬁ% é%f?ﬂ %Pstate that, for exanple, a
type conveyor of a vibratory conveying apparatus
[Wgﬁilxed on a vibration disc. In this instance, as
descrinpidantaBpiscerd years heyesesa 4 denaand| for geleeymgrasmpionets at
faster wpepds f r Jadentbé escunTit@ices, armezoetmatriodrousg bajyeis atdreased in
doting Hequencesyandi disoain ampiitiyder g whichi the piezad ectiib drieing body is
selj€asdne egregtef QAuivthg hedveeNrdstie i Hrpbblem dt turdbilityt € the
pROGVIEHNAE dAVINEHoIPS FRhdROthE rf&‘ég&ﬁg\l’@ﬁﬁodtﬁet & b tviBator is
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Vﬁﬁﬁéﬁéh$ﬁ¥@§BP9Wﬁ@Y@h CRRSIIER{T- [ 0007] In view of the
above situation, the inventors of the present
[G90p] i cati on have diligently conducted research to
fi nd Theeefbm, Hiepragnpimobhtem is Thadlvé the aboveaprobleat, yand an object
ofrwhichtioto providel £ivtay piteaioe hpder inCeffitient NghdodyteniOd@nbility
whlcstsi capaBIeDEr regydRine fAdicah! YemhkdRMok ROn &M E Eoﬂboﬁ’ents at
RS §pdeauiar d the outer periphery side thereof,
V|brat|on disc is actually vibrated in the tangent|a
deformati on of the
§¥é§gé%§@¥rléﬁéfﬁgﬂng]body Therefore, a point at
h a vibrating nechanism nmade up of the
K%QZ£oelectr|c driving body and the el astic nenber is
conndBt¥ad 06 therbove .ngaémoﬂwdpg@t?@ O e RIS @%lh‘tﬁaﬂ% have
diligenpthit eondusteddreperectc onfingd thyr falloaving peotthern. akhataist Bnpeotary
vibeaten iprvehieh ampeeraeleeirigolsivirgorodyeanid aneedpstia dicantiey extend radially
fromt thaceihtgr 6 @ batehtewarhthe puth petipleerpasle thdroof, exvamptien disc is
acumliyntvésraeedi @ ethposingémial i dirdchienr byli A¢xudilr deformatiod of the
pleheleddii€ ZeRIRC bode drtevd o, ROPYiht af Refich drvivtafigg frBEdanism
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[0008] Therefore, in order to solve the above problem
the present invention is a rotary vibrator which is
provided with a base, a vibration disc arranged over
the base, a piezoelectric driving body having an
i nner periphery part directly or indirectly connected
to the base and extending radially outwardly fromthe
[dU% perlphery part and an elastlchnenber connect ed
out er ri o) 0 e iezoel ectri
drivt Eg Haﬁadé?ﬁ %lﬁ ﬁﬂvedP§@ thP gt Kivenon is a
T ORI la‘rnrw dpPasna ibation dise prr r the base,
a\Rigpogtestrion lvnsrb&fiv&wvmgsen iiHeh TPty RS flieqhly @ihindirectly
copnegter do theshasqard ertending sdiallyi atwardly Bemithe inpepperinhety part
and sa, cdastdicwhendien ¢dnmeeted s bétweemearbeutdrs peripheay epari kaf the
prezodlectrie xirieing nglyi andt the viladiiad ddc,rebdreianthe lpiaoe]antgie driving
bbdypmnarthe icidc manbgaheibyatsithie viveahec tisorinpardirection in which
r@HRE R BEdd BrouR@ 28Uiked 1ipe of feviyrdtiontdi®f ahievherein the elastic
ni%'nfb%?% £6laktd-GrdhienivRg e?t@ﬁiym @n & l‘élﬂ'itaﬁﬂlréﬁfohgﬁearﬁénéé Q@m an
%f‘ &f lﬁe‘Pg Efér éon%@&%c eclddCoVihB RdrOsk %h@ Qrf‘ f the
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disgtionAtnegn exeRsien mwé el RiRZocl aeticefitidng QO%nbéﬁcqrémg to the
inyeatien, |th¢<@lammémbhramm@laterﬂ&esrnarpberdfavma daghare off gxtending
int the redid! diredtionemdi endangdinttbe ¢inggntial ditsetiomrigewhich|the elastic
netibec tsi abig toleasilghexqtant laed eb@tsict m thereadld rditiesti@binesuch a manner
tteashd yangemaily berd shapé riachargadt h®herafbiral it ds rpessiblentoi reduce
redlibd Rtr@s@plied to thapiekbdedtad deiMfngabddy d@Nthe Silatoh Yisc at the
tlﬁltéfﬁfg)%@ratlm %ﬁ@t@fh% fabtithatSa &‘ﬁﬁﬁ] it fQhs Obisehg hdéHatlsm in a
vib a{tﬁﬁ’ﬁg %5 ehfig (Hihe%ﬁgﬁ hELSt %11 kNGl cé'i’i'ik‘ij of the
b% Gnd't z%t%tfl ¥a§ﬁ>n%sc] efhu tﬁg R’ cqﬁ tdhgﬂl %y i9reduced
1nn%r(%13 oaﬁils t grec\? \belda ug arlﬁ%gel pﬁs%lﬁ FOYE. I%Gfdurablhty of
i l?lsaeﬁe&ﬁlq riKGe I?Wya?nggnﬁ% REPREFPH %h‘E rﬁig%qf@%?l&l Gbrhe ygpration
di§&se and that of the vibration disc. Thus, the

i ezoel ectric driving body is reduced in driving
[0094Hs to be received, thus making it possible to

i npr dwehishestaheeatintd thyc auter peliphgry eklsedopntation pert ofi the elastic
miearbyr @rttndd $0 tisu praliad sdirdchion def at eREehgion dinet dethe piezoelectric
duvibgabody) itdiss osdiBlOOR ttaRshlti thel AEVRRC Eorcsi gaRrdtbe by the
pRESAECtREdrRNGS Wodl GRIIEKIPNAM efMtiRAKT tPkhd Rebrali@stdi® in the
taﬁgéﬁiﬁaﬁ ARSI h'o@oﬁeh%o iRGhdh] fltdeB64] On on an extension

I'Tne of the piezoelectric driving body, it is
U?% flb|e to transn1t t he dr|V|ng force generated by
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and s touter peripleary sidochnmdssion parichergds arphréfrryleéia@@bent part which
extemdseint tho madyalr direztidn,t Which tieads {weonepdide yn giediengential direction,
theomaftes twhach pards to exéwngt dide inhde teageatial direetidr, and agaln which
exiehdaeianhé Relidl ieetifer | Akding itdl thic embeditieat) th@irner péitbhery
silb 8ol B86n PAE hRDBIYouSdr §RripRAN 8flei cORNdRAbA paft RRTA IS iRMadial
A OLRHTBHLALS &}?\Hﬁ P@rﬁé cWH:&Ba i8R eleBiricN G viad b@tﬁy can be
a e'aea%tﬁr%{bly H? ﬁ &19 Rﬁﬁne%%;{@ il E%tx%ﬁ%%%&b | to the
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in the radi al dlrectlon Accd%dlng to this enbodi nent,
the inner periphery side connection part and the

outer periphery side connection part extend in the
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direction, by which driving force generated in the

pi ezoel ectric driving body can be added accurately to
the vibration disc in the tangential direction
orthogonal to the radial direction and the vibration
disc can be vibrated nore efficiently. Further, 30
since the internediate bent part is constituted in a

Eérﬁleel AR at | ﬁp%gf {kd tu?ercﬁ Ssnggle %‘ra}gr{]%hlch bends to one
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dirgion) withgu e&sraaﬁalvrre@rré@rl 18 YHS Rt trams mi SR HEIRNG
vi bration transm ssion efficiency. [0011] In another
[@HBddi ment of the present invention, the outer
per i phenygtheaembodimenhef fliegresehenitventtond thevouter paytbheanghrt of
tHehgiezdbletrierving dody sindethe amive PetipRerpaide @nnbftton part of the
clRbtas hietn b BREfixéd Badhl ¥@6r A6 Kt BEbeind cveslal B e tangential
dR&ITY, QN thebbtel 'f)ehBﬁe afge RbhfltiodiphRCsf AR elﬁiﬁﬁ fRBiber is
aOM Rl REUHPLEE %rthd ‘°p1é‘z%@ eaL! gj‘v rbtoﬁ§?fv1é\!0r% a8k! Gngential
%r Cd ar%r r\@ﬂgq QHI’IGI’ er1 é%lt 81%5) egf 'Eﬂe elastic

gggﬁzﬁg:gil V\féapr ellas rrp 5% eélﬂ;}ally bent
P cﬁ‘cc Wé“gel %1 ?Sc N gty 851{1 EBVF%{E’P {th e fppgential
digection; iesyeng diom &her Bichhptithe Quicn RgERRSIAINAT plethe piczoelectric
dgyiag dodpndt epdicetgd e thehinper pgaheresiee cee@ictlp@ iﬁ&lrt of the elastic
mgmbenin ostafernitheme enegleit ingthe tadigensed |dunctrceslralcprrnqed irosnch a
dirémtiohatbbt theadevidtienoist redugeer by lter perpashtpofof tthe elastic member.
Thérefne| ectaxtending iditettiprb adythe sdiiving eatednism tohelei npesf the
pRE64IBREE WMriSindebodP HMACthE s itentter bh@ WhalS tche bereiTiesuch a
rﬂaﬂnéif t84tah€ dSViath® RHEmOHe rrhdihlddlfe@tl&'i‘?s drR419 Rty Rbking it possible
kiR d’rﬂrn‘l QY éfﬁ‘é%ﬁgg; ‘t&‘h}é% affon @iL €Ct1on that "the

deV|at|on reduce e bent shape of the elastlc
Ugﬁ3€ Therefore an extendrng direction of the
i ezoel ectr

n de up .of
dr V.Ira%t &alyﬁﬂg AE of %?;e Fﬂ_% S B8 i FleStaepber is
proyjdedWidh, optey € ﬁ%ﬁrﬂ%rt ¢ HRPCr g 1ot SRdlHAONSHBHG frea recessed
cyrygishapedierrsctivdn | 4caqrding torthissemhediment; thegder gsiges bety on
therupperind weviends pbiheeelasticimerabariage eenstiiéied itbp agdessed curve
sldips cby [vd0d2}hel ¢lastici inemdan ciae be endroatiedentflaxibitityein a torsional
dpeeivanind stwsnappied tohthe @uastadgesn@ntierupper apd dowetethds of the
elabtimeniber ctgas bodispbsed PP ele @BMA] Uhv@Tonedoisg the curve due to
theQigkbitidrest hbddud BEASRIAY lowel MQ RBRIEpArES PEekd ¥R When the
IASEORENBE: i %&Qﬂea iR 'ﬁ?@% fal dfrgﬁloﬁlﬂyeﬂe)ﬁfiiﬁ%f&ﬂ{aﬁoﬂ df the
plteg(?elé*b?ﬁ@ rdn@{h t&ﬂﬁ att&‘glo‘ﬁ!a OSdsS i ‘ahi elastic
m ﬁ‘rb%{ d\S ‘Eoet centgr o] gé%ﬁ f &1% v1tgat10n @IBE bei % te on upper

HLEE - Becs] %ﬁtw rarfrlB%& Fofietormed &4 s a@rarl aecpsn t%€ Sl thus
’é’éét B SibIetOUp S éYe AGUFBVBR B3R 8§e manper acgesydhg qntire length
%ﬁr%%rstleaﬂeraberombtee dﬁ‘slﬁ]efhs%‘iﬂlopn f herefosgyi s gpysele ite prevent
dahegegresang (retrel og@lecongentrdtion dif stresshier iesampte, Aod bpwnslaps site
of thgiivndrypetiplvery site @noectianaparpef the cTistc efconteer fiMedrio theeouter
paipfety pamerfixhe piszoeldotrat ddving bdde drandgenhdal dier e theoouter
pdiphetyeside ednndedcdr part bfohe efastih@empeeoel ©ahd Vibralion\disg

body, even when a torsional stress is applied to the
@Ilg stic menber due to the center of gravity of the

vi br

ah! odiffgﬁoﬁferﬁﬁb hPSf‘gr%%ré’sréﬂtt R@eﬁiﬁﬁe 'Eh %g&ﬁ%er{pﬂgr part
ofe 1 %%EWS]F I’lct%ﬁ]ﬁ/glg g@ﬁlﬁ 1xeii t%’gxg & ngl Ztl%e 1n}1%rc%er1\p A/ éc?e of an

stress in a di spersed manner ‘actoss the entire |length
of the elastic nmenber in the radial direction.
Therefore, it is possible to prevent damage resulting
fromlocal concentration of stress, for exanple, at a
boundary site




of the inner periphery side connection part of the

el astic nenber fixed to the outer periphery part of
the piezoelectric driving body or a boundary site of
the outer periphery side connection part of the

el astic nmenber fixed to the vibration disc. [0013] In
a different embodi ment of the present invention, the

P z Vi
L&gﬂg/ﬁ?pg F%Héjﬁl{ er {b@ é)peg Jﬂ?% @te ed %ﬁée & 51‘1 %vhﬁJH P)geéi ton t’gle
cOags gvgm [ e)‘?fin n‘&?éi}a %‘?ed fﬁg o this
qnh, fhe 2o q 1Qn 1ﬁ ed to the
ew:f@p tach e @orlt by gvhigh E%attaﬁ lpaé”erl%&ﬂrlsm & $adchq @ached to
thec basedping hisherhfisingestirwgihre dturthehethei Joaer perdrhery giaginof the
pexodadiinglriving hedy adifiakd do rthe ehdmofithe filnee dpetipherieside of the
atbachéng/fixiog meadier,t thes eaking it pssible ©Hbringehe inner periphery part of
thad piagdelsagicf drisiimgbadndleder cathe kentai d &b etbration dikte base
at a higher fixing strength. Further, the inner
@gm’phery part of the piezoelectric driving body is
f' Xe )8 ﬁg-?%ﬂﬁ%r}% ih)ggm'gréﬁaaﬁraﬁﬁro&f r¥se?1't gﬁ/e or”g rovided
t ’fh% A5 T8l g? | d qu LRSIk ?{1 s and a
ey 1;%%3 &? }5 8%%@3&9%%?“8? g F e direction,
?H}mN@]?uo?ﬂ§CV|bratory conveyi ng appar at us
of the resent invention is provided wth the rotary
[Kifestneliohe bnsatiomed i n any one of the above
descriptions and a conveyor equipped with a spiral
[@dnVeyi ng path extending in the tangential direction,
whi chAt@rdihg edl tienpitebent \thtendibh Orealizegicare [skEH exdellentf effdees that
ptoW@Nhirely vikibs|hidee ahdiffigich®y bhe g@éeﬁ&eﬁht dbraveing iviich is
chiaBld Qe RM&ING WS PeceMCRInlBS ffbaedEngd bdh dporﬁﬁ@\é't #Rted speeds.
rotary vibrator higher in efficiency and greater in
[]%%ﬁ?%sch tYonV‘(ﬁjtﬁQIﬂ\%nuS@pabl e of responding to recent
or conve onponents at faster speeds.
%ﬁ lef Descrlptlon of the I nvention] [0016] Fig. 1 is
[ 9 ﬁ§ c se tional view show an outer ap earance
of an'! page SSCW(BPEF’FV\’H g?‘éi’(n&ran RIGT appgagange of an
e@@ﬁ@ﬁﬁWI%f%ﬂéﬁyoﬁ@ﬂﬁﬁhomnng a state in which a
vi br dfigohish schepptic pha daclpwmsta steterin ydiedda vitirgiiomdisc of
tHesngbddonegjittisgimmakdsect i onal vi ew of the enbodi nent.
Fi g. Higi3isa lshgieudehad vadtionalatiewiodtheodmbdakmembodi ment .
Fi g. Hglsisa sidadlevdt@nalofiew of iy aihotigmemchani sm of the
elnboqfl BENs-a gthdvie® &mefﬁ’éraﬁng I h i W of &e ei‘ﬁbed@mﬁﬁtde
el ev 0
E_&‘@ %og% g\ffliﬁb‘)le& (a)aQnCtie ﬁ‘fgveg?vagﬁg%i%?\gv\;bts) hggm an Slastlc
ng 88 ara equi.
"ot ar gv 3¢ Vattﬁaale it TR0y Pty fesppraratus
eqiRRedorith pEotTY Bt f)P ¢Bppar at us shown in
Fi g. Bg 8 spodles viewrofthe viprateryaenveriag pprassvs oy iodig] s-

[Modes for Carrying Out the Invention]

[0017]
Next, a detailed description will be given of the embodiment of the present
invention with reference to the attached drawings.

[0018]
[Rotary vibrator]



Next, a detailed description will be given of the
enbodi nent of the present invention with reference to
the attached drawi ngs. [0018] [Rotary vibrator] S O
Fig. 1 is a schematic perspective view show ng an
outer appearance of the enbodinent which is the
rotary VI brator of the present invention. Fig. 2 is a

SChe n g! as@hé{-teﬁmé}‘ér’p‘@f{% %e%J %s{lhg aM"'%hFeP rance of the
dlmf ngc g asa*ﬁwawbgae%f R Rﬁss eP o 5 g isa
SQ}’re le‘gr §"“§’e€t? ﬁalln W Bn G RE ¢ ﬁ%tary
Vi I@omrmn@ ed) Figj 3yis ylopgitydingl &éCt&né ‘é‘FWdﬁé ero\fﬁré\ﬁl Ryptor (2
crase secipnglyview fakenalong tholing BaBinFig 2)vi Bigat tra sde elevational
vieweolthe sefaty whtatati nent is provided with a base 11, a
circul ar-di sk shaped vibration disc 12 supported over
[601®]) base 11, and a vibrating nechanism 13 arranged

bet wegRotahevibeder MolofRe presatitRhaodaRedliiSsrotided VidUPRREL 1, a
clrbfar-disP rsﬁi ANvibiafion Hescads@pdfie§ NSLtHE! B&E@tl'l Ofhd B V‘ilﬁiﬁtm
n{e@ﬂ ﬁﬁ'l@ a 5ag;&‘fBét‘\%)'(l:v&:n't Qefs@qu reg§1bra,tfoﬂ sl 12r ﬁ)%d Brt the

i c {9 chie t1 191"@ ?r%(ﬁ‘txéls{h e!:tﬂﬁmf 1% h words,
g %é% ognt %on i5 ma %a{qujnﬂ & {sgaqe el)? [%aaee ro ary vibrator
IEW al ﬁhﬁywa% ep? #}e zjlb FANORA S )1 310, (e ﬁ {§d example, a
Jim efriratipg veschaigns il jare @@Vl@ftwr@enw}? AoV R gxis line 10x
(thesehabriang mashamiams in teilustetedesamnle) . Tie plysality afivilrating
methariismai 3 are insebedaiosnd thesaxas En¢ A8k at insetvals oliag eqird angle.
Itaix iretddi thet theMasatl | iintwppoekd oofanamsetatadn basgll®a vid & vilgation
isotdtiod nidmbert10b shelsss rhbbdroraupgogt ed on an installation
base 10a via a vibration isolation nmenber I b such
[@Rof ubber or a spring. [0020] The vibrating nechani sm

13 I sT@Rs V%AC%T% (ﬂﬁlegﬂihﬁﬁj 1BNisSHCH \Bhet Q%édhﬁlt suchXd &B% that

eJ«E &4“‘3 thé FdRGh! afdln ﬁrtﬁélgﬁstl{j}x% JU°T é(}ﬁqr&t ﬁnI ism
S v s
Y gt sgHpe)a! |ca%eecrf§dk@n4u£xa§tt? c&‘?ré’f?&%?le tiggfriving

c3elq
16 E Ansr%ms@eh%m parid 4piok & Piszediectint dovias @@f‘Y il¢ 1s fixed
tcuan W}m@ facgddg of the bage I hrieranpéierpineifixinganembaral bof t he
pi ezoel ectric driving body 14 is fixed to an upper
[Gede | | a of the base 11 via an attaching/fi xing
menbeThel GitadipZfitinkhéeatbeactd ng/droxided wighrefixd® iegion 16s
eﬁéﬁ’d&hg @501 ¥ Fromh thexlaﬂerr@egip@erylﬁae t&cehdbmBeriphghyakidy, and a
bbti A h&e of RREixREERILTSs & ffed & EH%ebé%HthrbyOﬁ ﬁrBﬁ%& fixing
hﬁlses cﬁrhq aﬁbolaﬁ ﬁrp%{a C@f t%fm H‘F’céﬂtﬁ it &b @sce! S a of the
A gh £ a%ghl %/}‘%Jﬁ%t ?%Slbs B j]ects

lqég% 11nBe ]perila&ry g} i(n[ﬁe A{ﬂ( dregfo n%%fvl We \gl)uch the

las midgbes it 1 31 hhaRyrbelpnar ghapegis@cyole. The
inngt gerapheyy FROAPE Fefix t@rt péieh @érflpheﬁéﬂo@rt drta tonﬁ &he piggeslectric
drivigededyelst. Hys Whiseied e theadrandng. b Pickpelectrie dpaimgllpody 14
and tHeoattaekiingixamg mesthapéd apd fined by ragpacasvashdmphed aol. In
tHinistanpera fiveron whidh Ibairnsr beviplebry @end Héa iandidlte inner periphery
pReN4pber Yxdldhtcoddiat with eheh pheziRadieat 49 £facel tdwird ghdadyential
ditéotioforilolbtd] k@ tRtbbe-HERriBE QWM dikkbgorPi €zoel ectric
driving body 14
[0022]

The piezoelectric driving body 14 is that in which a piezoelectric driving

6 o



and the attaching/fixing nenber 16 are fixed by a
spacer (washer) and a bolt. In this instance, a face
on which the inner periphery end 16a and the inner
peri phery part 14a are fixed in contact with each
other is given as a face toward the tangentia
dlrectlon orthogonal to the above-described radia

s a%ﬁll %Zl%L lel'i}gcepéfe %1 %s% tnrlétgl at!ev '11519 %’ 8%}{1 %lalte and

a&gﬁ o e SR ST B et ke i P&%ﬁ?d on
O Hingh Tgiatidesaplfn Elgsilq mefab plade andyp rvar pee mwhich a
PigaplectEc ptediae cdapngnt ds drpvid Qi“lbé wBnPng sidsy oihgepjesnslectric
dwing Yodgnk4 srepnetettiedsh deplatst shape eb asviale and gie pidih glirection
theradfas fimidameptally ype vierticahdicéctian, pi etheewertsy a diretioni wigich is
alehgredire¢tmonpeannectad thel yasenl lomdthsiheevibritien disc 12. Thus, the
plizesleatiecdrivieg tddl vVings bedslebdid & pevdgti éxériind fn ahe radial
diRéaion. ShaRRuRSha hm@\be@ Rl Mﬁ?m%rﬁ&ﬂ‘to%h%%t ¢ddbonents along a
sﬁlﬁﬁ ek b'ysusﬁr}gn'g %8@1["& |c)6nbé}o§‘ 1y %Etdegc"i‘ beg'lﬁtsl‘:ttl'lémlbrétfbn disc
19406 uRl 3 e afe%c ah? ardiih ? 'lfn%cgd 99nd the
w%@ﬂ%?q%{E 9ot g 1éel %gle r1cvgr1a/1ng/ oddf Loas ndi%nperfectkperlpfancgcular

dFﬁ3Qh§%%Pﬁ>§»£ ?QWEﬁH ‘he radial  direction. It

shoul d be, homever noted that in order to convey
ﬁbonents al on spiral track by using a bow -type

convelfsrouter prel ergmartblél@ afghepiezodlectsi¢ Brismigdwednildgs fixed to
thesinneropéiripbdryt ©dé eoniebtiart patt dbagbtizd ¢lgsticpmamdberat Dunbhe outer
pd:ripélew(pa:rt N4bhend @ irmedpedygherywside ltodnectioh ipatt bk dréidixed by a
spRicez Oedshet)l acoollf; iavihuigeteqdy dl 4tatesonbting (eflamcinl the tangential
dipedtieandirhslloafer @'ﬂqﬂ%@}t 108 chntlectite barb @sh 6f ME@NAti¢ Ynember 15 is
fYEVRY Spr &Qi%ﬁ]hkyb%m@é&&ir RELIPHS %ﬂe@%’i b pidiBete thi¥gher below
aﬂh@% QIII]SH {th ¥t g V?&gﬂ'oril'élsé fb&l)ﬁ ospa é??w'aﬁfé?)r a bolt,
ethr 'TH e%kleh a?togﬂegta}r%] ag’o as o‘ctlt g'Egon“? 1{h the 1ntrer10r

of e e e P A e B oo ey 8 i A
acer (washer), a bolt, a nut, etc., in a state of
UE@ overlaid in the tangentlal direction. The outer
per | pHsr Slagticamermbeinb isi ewsiated Wih apfintemallgimade gastic metal
matentpe and foried ihiaxeldtetshape py ojvarilé. onln| thiseclastinmeernlear 15, both
theanterlZaiphegyvside donrectop paijt St i cognereather thb elutew peaipherdyepart
14ub fethe petzogleetiy dpiairg toklytideandithe aliteoperibhesy side dynnestiongpart
15b fiRet s tHewabheion die 10hdsume@ubh a THHGEO tHAE 6X@AJPRI the radial
didefiohS FnERANGeKE ]§x@se‘%§ eﬁi@l)dﬁﬂ%nb Shér8 1§91'3)Rfﬁféﬁ aﬂﬂlﬁtlérrh&ﬁate bent
pdrP 8L Otwell tﬁ 1?11"}(% d%g c&ﬂ{et:tlé)n pl% P 8y i,t8 d@Nouter

pé’}ﬁ)hgw @fdep%ﬂng 15bg ti t e be p %4] IS-Eh?s a part

formF r} gltrfl (]_:y ﬁ:n ?ape 1%}‘5‘3t Iglanne eglra 1g$ rgﬁ]dthf ]ddlrec’uon
gaw %rflsélc gnleeﬂr 1%% atg ent part
ﬁlse 1o WHRRF %@Pﬁaﬁﬂéwzw@né iha W contract
e%?ﬂﬁ#é@leéédlﬁbdlf%%ut er periphery part 14b of the
pi ezoel ectric driving body 14 and the outer periphery
[0028 connection part 15b fixed to the vibration disc
12 adsuhe iBustfated Pasiply, ¢he hderneedigtadeni part Héc iaddraled in an
S@haRCihiRA. ex1dh@B in ke bRl Blre&RM a8 e diileeie, 1mﬁé’1*q:fe€1 hé&y side
cAAmOMEHE Par@ N SaNtygii e Bé Rk o e 31d951ﬁtthé-5§né€§ﬁéﬂ’e&?ech & (in the
clbmg Qﬁfebf?@ﬁ iy 19599 Ctﬁ&@@ﬁér' Q{Ihl%rbten ® gn VE £ LM the
tiggé’ tiB. Q{r cti an GREA rgfb]pfg@?{ste ? '[IOII ¥id. %Vthh

he il ity At ARETPRD APV bl sllmaﬁr ipigy side

I n the present enbodi ment, the €l astic menber 15
having the internediate bent part



15c is used, by which the vibrating nmechanism113 is
al l owed to expand and contract weasily in the radial
direction. [0025] In the illustrated exanple, the

internedi ate bent part 15c is forned in an S-shape

whi ch extends in the radial direction, as it is, like
t he |nner perlphery si de connection part 15a, which
g DCE Qutterhe rt %}nt I aI 'aR e%tethg %n the
rgvnafe f‘?r e 51?1 B}‘? ? ?dt’aF é‘éft‘%go dy 14
ra&’@& 6%!(9&1%%‘“8 i ks @ﬁg‘?lﬁla ecton ing it

p éahl’ﬁ tQuARRsRNt @ﬁtdéwag force ¢fethe pigreglecrie é&lt’ln@ﬂ’(’dﬂé“ efﬁmently
Soibrhiéeh diboVa, both the inner periphery side 7 0 it

connection part 15a and the outer periphery side
[@26hecti on part 15b extend in the radial direction,

by whincthisdhdtihdegthe@laseic badnire n 5tif gotliBzee etk fab6ve-described
békiti shhRdbiraeXy %lu&%yt&%’t Vhdpeatdr QRambRS ad 2 -blfape, a U-shape, a
VL4RP §%Htaegrahﬁ nft ;'?e tARg8RkR! welkE %HB{NQQhe teiHéﬁc TREHING 15 to0
e%f‘agg%% it b R oot ul h A 0 e en b

[Qang at| on di sc 12. [0026] In this inst ance t he

nmber 15 i s, no ted to the
abov e R YbR tgg qneqhanis H]wp 9l pirepdladtiaivingntody 14

anch Hiseclagtisy mesoheip] & 1S Hha Lpogtﬁaﬁpﬁacm@ iy thp dpngental djregHapewhen
vieamed aabovendnds aitgebed nn anmaolned pédstwh avingwen tidvdineticrs tingle 0
(mferierFigd 54)t with exgeodteathd looixon@t tirectionhe In adthealwords, a plate
fatk o€ glid piezdifectri€ HAMGE Hody tinennkdehit shapelastiOthekibed he are in a
p¥dtiredhding dIBERARI §FWakd B abiendhl M&tl@heﬂ?ﬁé @felihdtfon angle

6 da'il'oWs rbgw R¢¥%n JdQ’rec Stcl}echg Ivﬁﬁﬁticﬁﬂ ﬁfdr €ho Fel @ aﬁy upward

g'hQﬁzé alt ng(?ipécltl nts 5‘ gonveyor to
b‘%% @g 3 ?rn%f% YGYS Pael youp ?'rgf Fh 'g ’fe‘ifv}ot“hak”rlg
l}ee‘él on ¢dir oY Qwagg atigp i @‘g?l%‘h% tiRglinaigp gaglep is
uplafly dn afrgpge 8f>mt$1é> B dogreeebytingy be w. ap@r%mel:«ldemémg on
cqrwawn@fch@mteeusfa@ttpcbemqmr@d 15 are in a posture facing
di agonal ly upward in the tangential direction. The
[G0@8] i nation angle O allows a vibration direction S of
t he WiiprRisi Opladliviesy dPtheoritbratiey sheolgMitah 1Y abday sltackinpMixing
meBHRECHS. t COR ther baent Bl tHeadleingainedhdiBghi PN maRkdup of the
pREFNNBO &g ab&cBnVﬂyoindt the ké‘l?as%s ﬁfehﬁﬁg l?t%" WEIE as the
attRAMEYE g'rﬂ&@’ﬂ@ hy faﬂelt ﬁ)n%)aﬂlhe dlgéCEISﬁ tRO(ri't is

f& &1 Yil

p(:?%eq 9 t 'a?aQL 'bﬁlf oHot é) L rﬁ if togense) An
O H,rgw] %d pg AL gﬂ%fne dS Hle atéécfung/%xmg

dSPeédelgd érpaw%@t AmMOoRRH 3§F AP rpgrla%etr@ cpdtlog of the
B’é@ﬁ&m@ ©028] Fig. 5is a plan view of the
VI brating mschanl sm 13 and the attaching/fixing
[G9Rber 16. On the base 11, the vibrating nechani sm 13
made The aftett pariphpiyepaelldbtofithe giezvélagribatlvirdgdbadyd14 bed the
ingkagdriphefiegitheconbbctish pt 1 588 théielastéd thasibenyd hiexixag in a state
ofMBeTRE bvdifni@ X eRCGaRemEk] @reclibANY tTRrdfefd de idhésdriphtryRide
cddnbotich eﬁ?f £S5 L5aRE BlabiehetnBEY1 Pis@rRALR A6l o@Hfon‘@yla&‘atm the
11R1§tr§[95 hifibrcl Rt idileClion %s e@ﬂ th@{ r&ifg al ldfrect on T from
%:)?t\é e nq ? lyi'?%xteﬁlaﬁg g) ga{Henrgdlan ?oelectrlc

dr1v1ng ody ft'if oted that, in the illustrated example the extens1on line 14y
is a straight line passing through the axis line 10x and extending in the radial

direction. On the other hand, the outer periphery side connection part 15b of the
g o




menber 16 depending on a projected anmount of the inner
peri phery end 16a of the attaching/fixing nenber 16.

[ 0029] The outer periphery part 14b of the

pi ezoel ectric driving body 14 and the inner periphery
side connection part 15a of the elastic nmenber 15 are
fixed in a state of belng overlald in the tangentia

epalsﬁce %etn%ér-ES 'gher | 8&6 031 ﬁgwﬁgﬁ nﬁﬂﬁé{ S’étrqged clockwise

FEE QU e wé; &g ?ﬁ%m R
Cewﬁq{gﬁl ENGdRAPE DBy ¥ Raft dSBeldt othey Words, arranged at a
Pesitige AeYigied & tediszes] evtmr%mn&abpdéfxlt"enﬁ%rqsvlﬁén fhgillustrated
exxnpladiba gueer pegphene sidgdoanectipn partiléh eRendsin thpgadial direction
Rodrethe ekeosipn tine d#y of thg rierdylettic drivingsbatytldld t hat, in

the illustrated exanple, the extension line 14y is a
[60304i ght |ine passing through the axis |line 10x and

ext eng Mdsdribetl Ngbovad h%osnﬂinﬁle@é\h@tﬁbn &0 thd @arpbh@d] diaRbon T
résﬁﬁu%%&ﬁ tﬂeefdcpthec& Yhec'b&{@r a‘i’@lép@f)f‘ thb: eﬂ%leux‘f‘e drﬁlln

b89f1@%h& ‘E}I] I aﬁ 188%'1"% 91a ?cvrlnéltnﬁ

5 ﬁ%%]lde in g s s%é?e 1n§ ve 1%e % %loéﬂre\@t TS Qoprlﬁicted by
bgﬁlddag é&ﬁ%ﬁﬁ? &b(enag g ﬁﬁet 0% bt heretore,
*&5‘? is gyquded 3 great VWBP’&§ Pat‘ﬁ@@aﬂ%he% s1 o%qnfl?%wn part 15b
frgay hsresiensignd e 1divertdhe piezpslectys WVH’? 414 In fee ifustrated
exarsples thej quterperiphenysiide cenneceorapgst b tih érr@mgeéron an extension

liper #phedmces ihgedroong swsichansmd B texieads esutreqttysini the raval direction
Rradi whold] it écpaossible @ drivet the vébcatemsdion 12 effeicly infthd fargential
dpearmer.ectric driving body 14. [0030] As descri bed

above, a positional deviation in the tangenti al
@53r1§ection T resulting fromthe fact that the outer

peri %3? A b D v LRShPLIEGRENERLE! §5 déﬂdVFfIgg 6&!?‘39361 side
efe%a o@q b %%Sﬁlgersfsf qact%&nﬁﬁ{a{n&? tBQ 8[ aes%Lbed
IW&HGE?%W ﬁliﬂsowg P15 351% 37 L i nd
foyaedi e Broyahenglen wnaffran% H‘ES Yt f’s&h%f’u%%eﬂp ery side
RSP D AR FS 2% CamtiRischine: Matyhele shane anddpame with through
hglea dbu fuvnseringbalis. 1 Rotothedrnes peripheay §ld§|céénf?9@ﬁﬁ eatt il opand
theaoutet Ftsripherynsitlh ecomaeetivni part | ibeark4gonstitutpd in a band shape
eptieadiog lie dter wigltld directign bedicall diredtiontdsallidtiagst)r aftasl noted that,
iretherihhstratedhraamples cofpespopdiag yo thedeidtosiithe biren padsteryl pdrt 14b
of thedfiéRBREM cQltivatly BYdYE I hitNthe lvieRRall #5dth Sif fieecdnfiected part 12a
0 fHeWibghtiOR @ik 25 i X ri€ QHE 86AALtbA € 5ha8anstituted
1-1 15 ol BueX h&iie ﬁﬂ phit feen
{)t%%' Wider ﬁaﬁﬁl@o%&mhé sid d3dn t ?aﬁ%@“ ve the

ration disc 12 crently int ngent | al
[@qgitlonT [0031] Fig. 6(a) is aplan vi ew of the
t

d F| g. g
ol ovelts GSEGH oo TP T e BrT P 130 spfogmed in a
tqnﬂ%%ﬁ‘&f& Hepahole Wazé%rc %&lewegé Ao \@«%1 Ibfis 10§1 Qpier edges
15&nhesc Onobpth asides1 By thes vadhsdiraction o(bpﬂl &PPfPraflm logye sides as
ilhistipednang fofmecheagpedtivielyt inrotegesshdceye sheapd Gecdsrsieritquing-arc
sheple), Dy Which ler intdrinedoite bent pertilPheas Jorsiedgo beoramewer dran both
theaihiherlpefiphers sidesanaodtiini paut Bt and the blitat patipiteey silapennection
pafdSh.or TReh, WMdsé otiter @dgdy 13a0l &sinlbrectBed ic8RIshhftdprovide such
a*é@hﬁﬁuu(ﬁpﬂl@t thBend &Y o 1411E’5h@hé’ar§h&ﬁﬂ§somg§ticﬁ9) PRt elastic
mEnfbef 19 1nt‘[H<,e ﬁledlr&ﬁﬁ Alshibth &Lt CON ﬁflés‘t) Rt Hﬁréen%é Bn the
ra%rl 1?6.3:?5“ e Elne% 1%8 1 gfier et&vg ﬁa?ery side
t{? %l')l(g

C?‘Plec oLl i the o Pﬁrépt}ei“f tids Fahss

correspondi ng to the width of®tfRe outer perl phery part
14b



of the piezoelectric driving body 14 and the verti cal
w dth of the connected part 12a of the vibration disc
12, the inner periphery side connection part 15a is
constituted so as to be wider than the outer
peri phery side connection part 15b. [0032] As
descri bed previously, the internediate bent part 15c
is formed in a tangentially bent shape. However, when
[(YG% d |n the width direction, outer edges 15d, 15e
r? desmﬁmg {h di ectlo bot h ger and
Iovver 8Vea§es°¥1 i §€‘ih§ éﬂastﬂ fiory of rbg medt ot Bty is
effrctiyerin el dhspelasiiomemhenl rablelosvgidihe coneeniraien of Stress in
astesgienal dipclign eeceivably rfnom e piezeclpeirie gihiing bedy il and the
vitwatred dise b2 atas rlowedatyhdine bbtae  betiween rtherinper ppiigheyy side
conmeticompagctiaoand dlid irt&ancaliade thieat paitt erScp@oi pkanplesiadert in
comacterith die epbedgeldba sphven (whiteseuedtiarcoadgeing lind, fidibg the
pleRoéledt€ & BaAY €143 hadie atP b Oyd hBar§URRe  18b€ HBilddnUtteOButer
pbidtery Bige cHon Bhrt M58 iagll e e RRAIAIOGEM Bart A5c (for example,
aﬁaﬂsﬁf Gdrkaek VQ{ H{ée xgl 83 Sf a BARET w’laélérﬁu elae r @lting and
fi I{gt E'V%}at! ultne 1s1 cesrﬁ?é Lt‘ta'écsts n?tth EsiGidl g{egction
1

Vﬂgév\%ev a‘flﬁémf%nde“re é"%&?&% it e e et gg%iw?y Ay

é base
W*H%h tbstVébra Ry sx Bﬂwgefe Eﬂﬁ firecs ed, is
Ad<he center famputy of @? M%@%ﬁ%ﬁ% \H@ch is
dﬁﬁ@ulpsuthe dfbraﬁngg @leﬁlgﬂmsgn 13fig laseied @nithe wppet sidhe el astic
menber 15 is able to avoid the concentration of stress
[0034] a torsional direction receivable fromthe
pi ez dalotledr vvardsirfow exanpiodyheld tlaneladtivanenbdar it is @@nslargdn the
rabliZal atideh, Rpomeeveipt ldf ke 3bas ik ElaMRdiondl Qlie b, ety be
c&ic@ﬁtrat@@ ANaft bAMJRS finekSBaaNtkch® date Hﬂﬁﬁjgeaﬁ&hbe%rﬂrack and

wR&' bt theenbd BF uRx& J.\ﬁtl]a’léf‘ el ¥n R wRIBDBREL oW t RSB the
plfeég%ﬁ?e%boﬁnﬁ&ggﬂ{eog é cl;lté % %8 ?d: éi RY tcggg jparrower in
widt ad em rasdiz r\”lt\é % 18 ce r il aryéh es 15ac,
1% e, % Gt e mdéa?f i E s suhsson in

Sésfarh%ﬂ Lhysa defarpa %tagwnww t%e?%wdthso%@s pfn the
thSI ﬁct(qna@ﬁ@a esigly distane fivat theguaday linpsi dng. dplee.  As
a yesgortathicotiregs m:thrzprsmmﬂ ditegionreandrrcreceiy pé by tdeagmatin of the
clastes membenhalovdialleint therradial Hiredtivay ilteadyydafeasisuctues tlamage
resulting droaoostcehtuiticmofithattrdsk areclesst 1ételofo @rcani tBurther, ttheouter
edigs d5d 1 15e dOthehdlastic ti@mbdrbrrsadre orm@L hadirédtstd curve shape, by

whidhehelisttessi i the @orsRAbRdirsbitioB Gt id@petssd fhalon@the ioSiter edges more
fdvBfAlyed on the lower side and the center of gravity of

the vibration disc 12, which is driven by the
ati ng mechani sm 13, is | ocat ed on t he upper si de
sdks)

is %ot«?(i H@%@m?é%f’rh?%gt% I,Pz)rtl r A (}lhe g%l 9 part (i5C 1s
relge t“%‘fh ¥ Hethstangeatipl difggon §]i‘eoﬂ‘éfFr gr:éé f@ﬁ@ed in
the trre%%5§e ‘VVBé RGN dENVFELele edyghionysuigidity 19 pyrpsessed by a
tapgepeially disat shapeanfsthe daisagedistadientapairiaek Aherefonpatihe gwesent
emhedimeusis ofivaritesseud outhataafiects afdke putet digenfattied in the recessed
culive shapeotan bowbvaned while hredugioasentangenvatlirigidity, of e elastic
metdst | Tisapiessed> i s constituted so as to be narrower

in width at the internedi ate bent part 15c with

[(d38] ance from the boundary lines |5ac, 15bc toward an

I nt elr H‘?l‘fg qﬁ\"eg enk %gfb%?f?ﬁ]eﬂt rhstcfégcrgﬁ%ﬁ a@hv? sfn%gttljl ?astlc ember 15

SR S e e
torsional direction increases®with distance fromthe
boundary |ines 15ac, 15bc. As



aresult, the stress in the torsional direction can be
recei ved by deformation of the elastic nenber 15
overall in the radial direction, thereby defects such
as danage resulting fromconcentration of the stress
are less likely to occur. Further, the outer edges
15d, 15e of the elastic nenber 15 are fornmed in a

%a?ﬁe(ﬁ%%ﬂ g ur'Yﬁ’er ﬁ?eoelt 1sb éoss‘fm& %] %qu sweg S {hré Italaﬁl él? irection

c occ %e Bef % g me ﬁagn% 12 n.? 1&? %on isc 12 dde to
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rqtgtloqaéw(y@aem@rw tH? e¥isiiRed e tangential direction by
t he outer edges 15d 15e forned in the recessed curve
[¥Bdpe. However, the reduction in rigidity is
supprlessther byrds, if dregeibratainl ynolderdt tshaper geriphay part of the
vibritarenmetahBnbENis Prciprddting Thatieidheoveindst foesette axis line
16586l ia BBV sticSs aebsanth dgeaYs HowdvBatin @dlieg tisisQiktieARly difficult
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PO P Vlgragpy 6’9\%& ’cso %ﬁa aﬁ te&‘Bﬁ 1ptgcpOsiien) Py the
meﬁoqlﬁféﬂc e ady 31 sk ‘ihEﬁ‘PUOlTh eFlrefors, in gny gase, the radius
ohBesiiblation aslsdrthe geterperiphery pide camestionipaisdbb o the elastic
mghibeh 1 o sciogehibame distatice beivisea thaepnmededpars h2a Gf tha (ribration
disthé2 ant tlat axonlick 5@x, 3Ad duess tio thet adiaf dicdctibh asthi¢hheccurs between
thei Wibating mévheismf 13 bed tHebvidtdtiog dige hamicsensdSwith dm0inceeased

afhPLHuAE OF aei dltic hithilet OF @ IRDMEBNAI dfettic] the axis
I|ne 1 Ox. [0037] In other words, if the vibration

Eat the outer periphery part of the vibrating

oy n[ EBO]V% ét&s 1ﬁc‘?ga{s ﬁ@%s 1%%%3{ ‘a{e rd?all d%\é&&? I%I*lch are
a%phe 0t electrl Flvg}gl cagmg% o e}e ctric
&a?%% ?? @Sf”ﬁe gjz@bﬂb@ r | Fgs 61F’

tion is

lh@&‘H‘a 1 3he5E0Y ARformings fqri eefémr a Srnap?%@g face
@ulﬁﬁtdl&fnl% maich suPPOHR @pd fiies gronyexsdobe described
atﬁé &efcamgédn oh thihsupparting ifage 1yxcausdsedistorion ofi theatongeyor,
dewsthpnient até arhiapcobiteeerethepnidyer apd dreoebretion disc 12 resulting
indtheviedgetihmdyf ¥brgemesfiiciengy,f drei visalnowebihatch@nfroimanmme of
CEIAGE Betwieen SR donaby R@LAtheOYibtdiien dideriat i on node is
|l ocated at an intermediate position of the
[g@BgFoel ectric driving body in the radial direction.

Ther% ee rebdht BM¥oitRft, thdElab@IhbRbefs & 6m¥d %aatﬂ shape,
r;m 1;t % s?t%ti%(:t‘o b & ce%‘i st){esg't?’;SIIH bi %ec?lgnd gt 13 %ér:foge
1retc

p(bSé]tb asg 0@ S 5 tgﬁ plca%og&ectnc
drjying E"g ﬁéf W@ﬂfﬂc& %aﬁgﬂf@s lan ﬁ GeaEdiggly. it is

PeFSible 1 15Alizeine freskag Breneitinve mproNed ity pfythe piezoelectric
dreing heidg M4 3veiglt reductionbe i theoribgition <1120 |1ac peeyseigonof foise,
degredsert resistion efphe comleyof, divk impreed dramemimsion] 6ffiaency of
vibtetioh droge titei vdbradomn dst tothe oBO38). The above stress

i ncreases stress |loads in the radial direction which
[oaug] applied to the piezoelectric driving body 14,

causinigbsegd@gsi Willev®! £eaeleChy kmbolinidht NG ﬁféd¥ bhtory

oL Sppcs AN R R Sl

Fi g. P 4 Schematic side elevational view showing one example of the
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caused to the vibration disc 12, thereby deform ng,
for exanple, a supporting face 12s of the vibration
di sc 12 which supports and fixes a conveyor to be
described later. Deformation of this supporting face
12s causes distortion of the conveyor, devel opnent of
a cl earance between the conveyor and the vibration

vﬂ# Rbry goﬂ'\%%ﬁl tééﬁ atds acIcla?dlﬁg %’%4 fés&t ﬁﬂ/&ﬁi%?l ! F 8isa

S%Sﬂa e P ﬁ’f ee?faéyror %g%r e v?%%knﬁo%?pa{%‘és 4is a
S(l Ea yp?] OH&ﬂupp? lélg aa% sepported by
InferRpdpe fayihratignispla Olil Weal BASUShasRCoil $n5ing ataplyalityof sites
op a8 &gl katiop basedl c elheraboxerlescsibed retary vibigtog|10ds installed an the
supportgng base rednsr @bowbiyps ichhecyoo 4d e fised en she vibmtiovatiss 12 of
therrotange vitagtbal 0.di Ineide ittencagivepor 42owhikk ipfoemee iree reviecse conical
slehpey itinge badyfotrdedind bdedar #ed ifon aoéorhmedatingr adponegitssand a
c&&eyﬁfg%ﬂd(tfh@k)’@ﬂ leadifig fio@sthieHoo0l2agadduaRy uP®ard in a spiral
hﬁéfk a%lsoé(ﬁl“(l@ﬁh b Paih 47B1s0002d AR &4 foVreth £iRRLy to an outer
LEGL T aft ofthe ¥hAAEYBPYY 2hd: del’i@érgeﬁtthé RAHGL! AR Ol the eof

cé %td 9 v nﬁg g;it% Sﬂc?f"e?ﬁfff ‘Péht@ ert%gf{?Onve 121% ?ﬁéx%

npr ove

Se@ﬁ V@H@nge OVeeﬁWWaﬁ Re PR the vi bration disc to
QS)HG conveyor. [0040] Next, a description wll be given
[®F1hn enbodi nent_of t he vi brat ory conveyi ng appar at us
accor Hiempoverdessaibpd difterent jvilkratory eonvigy ing apparatug adeasercalled
lisjag-tyre pents fe@leg an@propidgd with 8 vibraigrtgemeghianisgi Yeinstalled on the
sugpertatg basal 3 andw ®nveyargs2o nguippainplith ofin¢dnecontdyifg path 52a
supipbrtad on ythe vibyatinie myechpipiamai lus facther, dhdrg id instalied pi @segide of
thin vibbtosN c@xﬂ@yﬁiggapp&rdtl% 8 a giheemt vibraprarconl @ ®hppdigtus 6
haRRARaEMSeydr ¥ REGHPEY vaRNY QRS cAIRRADAJAE) 424 Dnda vibrating
né%aﬁf’i’éﬁ %Qn%:)aﬁ% that Fﬂ%s&ﬁa%ﬁ%bB@@defh@Q%rﬁGfﬂkQﬁf@ 198 aPparatus 6

RRY h%fe%ﬂv?%ﬁfﬁ SnehtP ngc%to m oﬂErﬁE %ﬁ&ﬁ‘ Qreanot in_a normal
pos rle% d%ll%loxg'e f?c?m% compongnt rem V {hg art prov1 i iml le of the

g;;/g%lg %aogawp&cg oy SP%YGYE% 2fous e %}S‘ieewg@%t oo
thgur WSttt SRRYCYS (AR 19 VireloB RO lUaaisd, thitiggin
dléwméevﬁrﬁer R the fomey Al p2a m@éieraoffqikey 191 pthtogR ang, returns
thepsfade qonwoseVisgaringnaghiteth ingde Sreneanveyoratd of élhes aibratory
caunyioglappshtnsd, there are forned a bottom 42a for
accomodat i ng conponents and a conveying path (track)
[003DR] | eading from the bottom 42a gradually upward in a
spi r ah thH&ﬁlSl@fory Ebhgeyen uByAradls PRtthe é&bvdyﬁr gon§tfitddt @ the
vibehtidn &1&: Ii? 8Ethe rbﬁ?}l jvﬁbratt@r 0 b9 li'fsﬁlr a RAF LPheLY PRRS (Vhen the
Vllgﬁftiton 1sE FZ Megﬁil' Hﬁeé'ctlﬂh QJI (aeéc din OQ/'Q the
at tgg%én%laf 811&‘[1%8@13{ giﬂc g)n[? tt1 n ﬁx t?l ration

?ll ’\? t}m? hl g 5(%6 690}1/5} C%Tlﬁ Hpotied Yo the
%\98 s Hnﬁlé%]r Eg dipn @?ﬁ&lg? m@?g are obtained also
in5 Hi5a FOREY OB 42 kY. PEAvieBENg (the, ,ggpvqyyb S

beggdistorted.
Fygifpr pwbeicdad swmﬁtnag {ricprlds ioh ghereibraiansts s 12 indefarmedby the
ahgryet $teess,s thepo muayn e bpessibde aledelapmeonty ef or cBarangei ippeecn the
vibtdtionalisd Yeard the paepyoigd D atdulthizain wwppted tvildtation dbihan increase
m\mdi)sreat iIn themeseanembodiment; defdigbtion bthe siySpartigd ek @ds can be

fesSddiRadihg td the $edticRbRbOTINWERBY SibrABnIRRALRELUS 5 a
i fferent VI bratory conveying apparatus 6 having a

conveyor 62 equipped with a linear collection path 62a
on a vibrating nmechanismsimlar to that described
above. This vibratory conveyilgg gpparatus 6



recei ves defective conponents and ot her conponents
which are not in a normal posture and renpoved from a
conmponent renoving part provided in the mddle of the
conveyi ng path 52a, anobng conponents conveyed al ong
t he conveying path 52a to the right side as
illustrated, conveys themto the left side as

4 strated that is ina direction reverse to the

in nS| col lLecti on g

Coilert o} Duisns ﬁgryr é@é"i‘ti&ﬂ%és@?t“ rféf’P?ﬂ"éYmg
appEaly e pr&%ﬂ&fm‘m@ov. fon ghea pppyicat! ygtrated
e4ampigp4pd May peeodi wriawray%&bw Wi p seenstips departipg from
throgivegiothe ppesent nvsdivnon Foh examplb,rlattl GY:) @ies@nlmhmentt the base
11 cindrthe pidaoetaric 30iving bsiynigt arelinditecd3, coanectedTmeh{ixeheia the
atthehing/fikingtrhanbeh 156 bli? thel trsatiésandnthe lpgezbalegeiotdrading body 14
ntHy" BE tdiRRtlRscofasted bad @by e Fukther, i@othéeyyveddnbodiment, the
pYéz@él@&t?i% deividdodyanpant ihdleldtie %‘etnh&@ 15Mre directl é,t connected and

F¥AB0F ARY FR b AR e{hdt A dVibPhad erﬁé: m]c?ﬂbe bWt them.
Srtl%l%rth dn fr{ Hlt% 385563 HI%BP' él sff ré h Sibration disc
2 a? eg{rect connFctga/ lgray bg 2ol esc éire %ndSl L& ‘tlgyeaqterposmg
QPSBlnwﬁxﬁh%“@%h@@§br t hereby preventing the

conve or 42 from bei ng dlstorted Further, where the
esspoHeR afSymbelsh2s of the vibration disc 12 is
deforned by the above stress, there may be possible
[@EMe¢] opment of a cl earance between the vibration disc
12 and the conveyor 42, resulting in unwanted
10§ Ro@aty @Brad6r an i ncrease in noise. In the present
160bedismppt , deformati on of the supporting face 12s can
lpeBwiuppressed | eading to the reduction of unwanted
1Yi-B5 38 eeand noise. 12 0 [0043] As a matter of
1§°Vﬂ>%km_ &)rotary vi brator and the vibratory
%%1 % Eparatus in the present invention shal
%ﬁ ﬂp d to the above illustrated exanples and
UBBOH%@i?? ed in various ways within a scope not
lée gFﬂPﬁ@mFﬁﬁﬁﬁnthe gi st of the present invention. For
cectiigdiiviag hpdve enbodi nent, the base 11 and the
léaénm@HEUphmwpdﬂ|V|ng body 14 are indirectly connected
ldmdOftexpetiphiesy pdre  att achi ng/ fi xi ng menber 16, but the
1 badextddsi@ning he pi ezoel ectric driving body 14 nmmy be
18i Elasidd meg@Bnected and fixed. Further, in the above

19&hﬁ&ﬁ&%ﬁbhm%gﬁkcﬁh@&%%h%@hrIC dr|V|ng body 14 and the

a§ﬁkp sid@cincel |y connected and fixed
t QE¥ an I xed by interposing sone
1 o © ? Hﬁﬁﬁﬁenl StlII further, in the above

g%e | astic nmenber 15 and the vibration

EaChi“ng BERFRE |y connected and fixed but may be
%ﬁﬁ@?ﬂ@ﬁp #id ehflxed by interposing sonme nmembers
16w theaskregioam [ Description of Symbols] [0044] Ik 10:
4R¥itaatprvednvaying appORUSAxi s |line 11: Base | |a: Upper
42 aCenveyor
42a: Conveying path
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12: Vibration disc 12a: Connected part 12s:
Supporting face 13: Vibrating nmechani sm 14:

Pi ezoel ectric driving body 14a: |Inner periphery part
14b: Quter periphery part 14y: Extension |ine 15:

El asti c menber 15a: |nner periphery side connection
part 15b: Quter periphery side connection part 15c:
C}@blrnediate bent part 15d, 15e: Quter edge 16:

A aching/ fixing nenber 16a: |nner periphery end 16s:

EI xeg region 4: Vibratory conveying apparatus 42:
[ or 42a: Conveying path 13 0 Caims [Caim1l] A

rotary vibrator conprising: a base; a vibration disc
arr anéé@ltam\élbrthdﬁa@@mga pi ezoel ectric driving body
havi nrgbasr; i nner periphery part directly or indirectly
connextibehtion disveartraged aved tleedtegadi ng radi al |y outwardly
from4 ezosleetiic gevinphisydy Ravitg aanthnan peliplsdry (paﬁeﬁiﬂﬁiﬂy or
1@&6@@%6&1&%&6%3@ Whe rexRRHIghRIdkhIRasitwaldly f®m the inner
tawdc driving body and the vibration disc,
V‘her eé fadfic I%@ & QFhfdcfeddblitleRy Qp%te?”ﬁergd%%rf I;}aﬁﬁt b€ the
pﬁggg&ng {/% enod %na r\%ﬁllaaon dll \%hérel t

b Hhﬁée ezaFlfstrlc S ?’ffd ﬂgg?? 05t abyate g vipration
déica%g }rﬁ%@nnlﬁﬁﬁw &s%%témﬁe P ATQURG 2P iinecl a.iPRon dise,
2R Wa e‘ieghgg froman inner Eerl phery side connection

part borkste sprnbsrine paie-dke npaphepisatopdipgrin the radipd direction
ilpiactangd dom jap dnéw pergplisod yide occamedisine parp exonpdeegdy tos thgeouter
peapirectpasn giatite poamneletted duvinpebadybrtat amnowdérs perighedy  side
citiectiorh st @oh@ergantd ik lwblagod disshame whivhdhashetadpentialie bent
sipeCindPehdreiner y si de connection part of the elastic

nmenmber (Rxt@BAserighery fife tattcatiod i 6F el calember extends in
tkfeé%&iﬁﬁal e]f&u'oh R aAextdSioR 117E OF R iE2cE1ed AP B

[Claim 2]

The rotary vibrator according to claim 1, wherein

Both of the inner periphery side connection part and the outer periphery side
connection part extend in the radial direction, and the elastic member having an
intermediate bent part between the inner periphery side connection part and the outer
periphery side connection part, which extends in the radial direction, which bends to
one side in the tangential direction, thereafter, which bends to a reverse side in the
tangential direction, and again which extends in the radial direction.

[Claim 3]

The rotary vibrator according to claim 1 or claim 2, wherein

the outer periphery part of the piezoelectric driving body and the inner
periphery side connection part of the elastic member are fixed each other in a state
of being overlaid in the tangential direction, and the outer periphery side connection
part of the elastic member is arranged on the side of the piezoelectric driving body
viewing in the tangential direction comparing with the inner periphery side
connection part of the elastic member due to the fact that the elastic member is
formed in a tangentially bent shape.
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The rotary vibrator according to claim1, wherein Both
of the inner periphery side connection part and the
outer periphery side connection part extend in the
radial direction, and the elastic nenber having an

i nternedi ate bent part between the inner periphery

si de connection part and the outer periphery side
cphpRastion part, which extends in the radial

direction, mhlch bends to one side in the tangentia

dire l.on ﬁ %after % % ds to verse S|de

in tﬁg‘ ¥ty acgefding fo alma F%C?gﬂ ext e

i n_t HBe PRgiGMeniten beying Oufeaegg?ﬁ Kk H%PPFB WAL IS %aﬁhlch
aredoune ing reeeseddeurya shape &¢sRedHVELY- wher ei n t he out er

peri phery part of the piezoelectric driving body and
[€laemShner periphery side connection part of the

el astic nmenber are fixed each other in a state of

bei ngrievetarplibrator ddterdign@aiiiigl otéla@eR) whereiand t he

out erth enePP&iphesy fat 60 m&qﬁéio@&ctr&adrtwﬂg bbdieiset:dlth €he end
ol Bt er §r1 A RABABY AR afthGhitd/HEin inddie rl%hﬁi HB&] ffthfal Bxed face
' %Ednv 'vxrlllgch le%d/ ' El hrégbés@ {nhgontt gtﬁ&te{x%h E)?t@ltld QR the radial

rrng wt I nner peri phery si connecti on
r of the el astic nenber due to the fact that the
Iastic menber is fornmed in a tangentially bent
[ @Hﬁé 14 [ aim4] The rotary vibrator according to
claiml or claim2, wherein the elastic nmenber having
outeﬂ\éﬁ@@@ﬂ@ﬁmWﬁEngQgﬁﬁwaﬁémnEMﬁngends which are
f or mgle tatary itmews sechrding ve thelvdpm I es@aiot 2yvaldy. [ C ai m
5] The conteyoy aguippgtiomvithc @ospliabgednyegingi path extexdiag nin the
tadgemhag detdtiohn@hichiefix@bon Heatiraed dis@f t he
pi ezoel ectric driving body is fixed to the end of the
i nner periphery side of an attaching/fixing nmenber
equi pped with a fixed face region which is fixed on
the base in contact therewith to extend in the radi al
direction. [Caim®6] A vibratory conveyi ng apparatus
conprising: the rotary vibrator according to the claim
1 or claim2; and a conveyor equipped with a spira
conveying path extending in the tangential direction,
which is fixed on the vibration disc. 15 0
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