1 SPECI FICATION [Titl e of the Invention] VIBRATORY
CONVEYI NG APPARATUS AND ROTATI ONAL VI BRATOR
[ Technical Field] [0001] The present invention
relates to a vibratory conveyi ng apparatus and a
rotational vibrator, nore particularly, it relates to
an inner structure of a rotational vibrating
nmechani sm sui t abl e using a pl at e-shaped pi ezoel ectric
SPECI@ATEONbody as a vibrating body. [Background Art]
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vibrating body is connected between a base and the vibrating table (conveying body),
and a plurality of vibrating mechanisms are set around an axis line in the same posture
so as to generate rotational vibration. In particular, a piezoelectric vibration body has
been frequently used as the vibrating body with advances in downsizing the apparatus
and raising the frequency.
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As the above rotational vibrator, a rotational vibrator has been conventionally
generally used in which the vibrating body, a plate spring and the like are inclined in a
longitudinal direction and attached between the base and the vibrating table. However,
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On the other hand, as described above, in a bowl type vibratory conveying
apparatus, it is necessary to raise the frequency of vibration and optimize a vibration
mode in accordance with a request for downsizing of a component to be conveyed or
high conveyance speed. However, vibrating directions easily become uneven when
the frequency of vibration is raised, and feeding directions of the components to be
conveyed easily become uneven due to the unevenness of the vibrating directions by
downsizing the component to be conveyed. Accordingly, it is necessary for
improvement of conveyance efficiency to raise the frequency of vibration and
simultaneously reduce the unevenness of the vibrating directions.



i nprovenent of conveyance efficiency to raise the
frequency of vibration and sinultaneously reduce the
unevenness of the vibrating directions. 3 [0006] The
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to the inner end of the vibrating mechanism and being connected to the base, wherein

the connecting component comprising: a vibrating mechanism side connection part
being provided inside radially, and connected and fixed to the inner end of the vibrating
mechanism: and a base side connection part being extended radially outward from the
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side connection part toward the rotating direction. Thus, the inner end of the vibrating

mechanism can be securely and firmly fixed and arranged in the vicinity of the axis line
by the connecting component, the connecting component can be arranged within a small



the vibrating mechani sm si de connection part projected
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Hereinafter, an embodiment of the present invention will be described with
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reference to an example illustrated in the drawings. Fig.1 is a schematic side view of a
rotational vibrator used for a vibratory conveying apparatus of a first embodiment, Fig.2
is a schematic plan view of the vibrator from which a vibrating table is detached, Fig.3
is a schematic perspective view of a vibrating mechanism of the vibrator, Fig.4(a) is a
side view of the vibrating table of the vibrator, Fig.4(b) is a bottom view of the same,



reference to an exanple illustrated in the draw ngs.
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is connected to the connecting conponent 16, and the
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In the vibrating mechanism 14, which is formed radially longer than the elastic



the inner surface. An attachnent surface 16b with a
step is forned on the vibrating nechanism side
connection part 16B of the connecting conponent 16,
and the elastic substrate 14A1 of the vibrating body
14A is fitted to the attachpent surface 16b (via the
resin spacer 17 in the exangllae illustrated) and fixed
in both the rotating and radial directions. [0020] In
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direction of the vibrating table 15 is obliquely upward in the normal rotating direction.
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thee vibrating direction) is preferably set to, for example, 1 to 20°, more preferably to 3



surface 13a is basically forned to have a
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A wheel-shaped thick part 15¢ and a plurality of thin parts 15d are provided at
a bottom surface (surface facing the base 13) of the upper plate 15a of the vibrating
table 15, the part 15¢ having a ring-shaped rim at an outer circumference through a



space provided in the opening 13c of the base 13 via a
sufficient gap, and the table 13b of the base 13

faces a part, in which no projection 15b is provided,

of the outer periphery of the upper plate 15a of the
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vibrating table 15 are vertPcaIIy oppositely arranged
so as to keep a mninmum di stance from each other and

plurﬁﬁi dfQpblees @:mhamg radidlly Romh cehitve hub, [0 26 patt 15d being formed

o BRSO b 5, B Wofthk bl b
15 if asfuned whide hieffeied)gidity tsfsecuxpcperMpre@ygr, tigeprejectigns 15b are
prox\/ldpci &%xlréggon&x?% oeco?léecu'g)r? gaﬂéﬁétwlﬁ?thié %ﬁbl&ﬁ afid fletein S hap@d the

rence t l ura
ngl@ty mnséﬁxemremn regeivediframy the vibspting %@h@@ﬁmﬁ v cafa{a‘a% her
mprdAedpart 15d being formed in a recess shape between
the thick parts 15c. Thus, the weight of the vibrating
[0 THole 15 is reduced while sufficient rigidity is
SecC g is Mplaoxew of klkemponine fiedimgsaphaatuarl 60 nmluﬂmgie towl

typS ARG PP g R 0l R hafit bRt BRI, ROUES
compeaqent\fedlifg aupatates momhathowg typ@cyhlamosmomyl@a @pbvéatus 110 and
a hr(eleﬂ: n_a%@ rwbrﬁtgg %)\ﬁ%gyx ﬁQ@%ﬂng {20 arf shﬁpcﬁ‘te@ o rﬁblﬁ'iﬁ/tébfle P01.

atus 100 | nc u
Thewiibraters EQNVEHIEAPPHY adéﬁh&%@@ rataond VR ?f&’t%‘?‘?%ﬂ@ﬁaped
conVésR ﬁ b&dy 1O attaBhddd fxREBARRINibitiag| Itawe afpad atstrewld@ped

con{nﬁﬁexgrcogwéﬁ) CPARE Qb L SRURYY S pep ARG ERsp dpfd o an

inné&hopoint Hdaofitte conueting bduyel 1201 Addilﬁmally,bh@tlxbrqtory conveying

app%r?]lu VZMB(S\%S g Bﬁ@ar%gﬂgto} 1% ﬁﬁé&r ﬁ%‘éﬂ e{‘@dnv%&lg@ gj; 139

conveyi ng t ache
fixefdionettle bnert\hbraw bR htandg ltn&bﬂ @nmne@m@na%& PApSagedges to

whitf? 'ﬁge F‘H%n&ﬁ Y BV %&%@9@2@ LB nhecté D iIREMEPirhe tonveying

gr adu extend "upward Troman inner bottom 112a of
bOdvﬂézconveyl ng body 112. Additionally, the vibratory
oog:gqnveyl ng apparatus 120 has a linear vibrator 121

lt que-‘ﬁ ,gﬁ%} nym %&#g&nﬁ‘&dfn sa(%xgp sgxe nﬂggqosﬂgd rgﬁ}ae 1{1:1181( %gtt&ﬂ 112a

of thobwelyimpgedanwagiag badn] 12 graduwllyahovdw@mdp@ns ithe

creC 0 nH H @gmB@'g 3\?%}&? é%%g%@ Rfﬁ)? b shifs ﬁfé"d@ﬁﬂ)ohéhtt he

VEYyI ng eat nu er of
conwymg passage (23etat athexihgf the pwageebl 2brio fiRear]ynaye. pJn sugh 2

co 8nt fefdibdSpratiths FIMRRIREe GRAY BthphchRGYe feljdired Reated it an
ve upvvard aI &Eg thé, screw sha

extl@ erggslgl EORVEYNg HYy ip cxﬂzg%f Hegu]égﬂ,%a It}éen\fxbratory

con?@ﬁ}ig Mpﬂéﬂat@ﬁﬁﬂﬁ@mcﬂ; @ﬁe@enﬂy‘l nﬂmntedmf t}tehﬁosp apsmgm sid2b In
Oo.llLhea

ek B ey IR N e
conbeyihg gassbgeal 2aexd effmehtly hﬂ)rghygbggdwbmtlgh n@@ﬁw@yrm@e

unetBideld ¥r ths vivRithleCie@fidn i§ Sk b bR Trhhécy! bratory
[0029]

The rotational vibrator 10 and vibratory conveying apparatus 110 of the
embodiment described above has the following effects. In such a rotational vibrator
and vibratory conveying apparatus, generally, it is important to efficiently vibrate the
vibrating table 15 and/or the conveying body 112 by use of the inertia weight of the
base 13, and it is effective to increase the weight of the base 13 and reduce the weight(s)




conveyi ng apparatus 110 which is frequently nounted at
the nost upstreamside. In the enbodi nent, by use of
the rotational vibrator 10, the conponents on the
conmponent conveyi ng passage 112a are efficiently
conveyed in a vibration nDde where the unevenness of
the vibrating directions i dlspal | at a hi gh frequency.
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Thus, the inertia weight of the base 13 can be
effectively used by the inertia nonent in the
rotating direction. Accordingly, the vibration can be
efficiently transmtted to the vibrating table 15
and/ or the conveying body 12, ,and optim zation of the
vi bration node, suppre33|&ﬁ of the unevenness of the
vi brating directions, can be realized by suppressing
apphb@ tothe O beSiR tubleils roabommdmdy 11 Dapapxitmtésuec ibration
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U-shaped as a whole, the base side connection part 16A extending radially parallel with
the vibrating mechanism 14 is provided in the connecting component 16 and is
connected and fixed to the base 13, for example, a linear connecting component may be
attached to an L-shaped vibrating mechanism. Additionally, the shape of the base side
connection part 16A is not limited to the shape of extending radially linearly as shown



normal rotating direction side of the vibrating
mechani sm 14, or may be arranged at a | ower position
of planarly overlapping with the vibrating nmechani sm
14. [0035] Additionally, although the vibrating
mechani sns 14 are attached %nd fixed to the base 13
via the L-shaped connect i ort parts 16 in the
above-descri bed enbodi nent, the present invention is
in tl?@éxdquﬂﬂlé Ilﬁﬁtrite(_l,tdﬁ'd $nayAge ih Ql’djslcaﬁapea pahﬁtnncshapcempﬁ_ectdilgl{l;ar
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[0036MWhol e, the base side connection part 16A extending
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[008%t endi ng radially. [0036] Further, although the
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15, Fig8)is beedpectivt viewcafmenmedingrotipenenitapd vimamgof
he. vi pJeP ' 14. [Brief Description of the
me{}aglvﬂ%n%gﬁé kﬁi%@%faa&&gsl s a side view of a rotational
vi brEigdfa)donside view @é}havx}:ﬁrﬁmﬂ@bly of theveiafiprpl visaiar 3igid(b)

is a¥ottBM RER Q8 tHERAne, ddFig.4(& iPa PéfBal\CredW s@tiohBlBview of the same.

rotational vibrator fromwhich a vihrating table is
det ddB&ds a plag view ef 3 baseaf tafiongl abelr- a connecti ng
c 0gHGQ.6H§ a §¢HEmatib pldnl vVigw offg Coaporsait ;ﬁedﬁlgetpp%l’a’als iimubading the
. Vvibrator. . Fig.4 IS a s yi.ew of the vibrating
VleaéOJVéo‘B‘feyi%“%PB{ag#ioﬁlﬁ e’@‘i’%ﬁ‘gf‘&r, Fig.4(b) is a
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10. sRotavienal vibpitem 1 3i-Base 4o VauppesewehanisayilAg--ayipetiag bedy
(piézprte)lbgtﬁh Rébritih Dbedalyp, r1ahqr.>ﬁlss@ie%aw%ua{;e, @@A@%ggdgﬁeleétrib bedy,
14]'3’e...E1%stlicn§12tte,' 1 ...Vﬁ)%tin%tt!cﬂ?lg, Pg...éynnegtmsg congponent], 16A...Base side
connection part, 16B...Vibrating mechanism side connection part, 17...Resin spacer,

18...Connecting fixture, 110...Vibratory conveying apparatus



10...Rotational vibrator, 13...Base, 14 ... Vibrating
mechani sm 14A...Vibrating body (piezoelectric
vi bration body), 14Al1...Elastic substrate,
14A2 . Piezoelectric body, 14B...Elastic plate,
V'bratlng tabl e, 16. Spnnecting component,
16A . Base si de connectloﬁ part, 16B...Vibrating
mechani sm si de connection part, 17...Resin spacer,
CLA®MS. Connecting fixture, 110... Vibratory conveying
apparatus 14 CLAIMS What is clained is: 1. A
vi bratory conveyi ng apparatus conprising: a base; a
convWhatng claodsd hi ch is arranged on the base and
i ncl ' %ﬁ%u haped conponent
L conﬁgsﬁﬁg éggggﬁﬂg %ﬁ%fbr5?$%% mechani smwhich is
intéW%@%ed bet ween t he base and the conveying body to

vi braaéo%vé g 660y RHichSs Aedhged Bn thd Kikabnd@cllidesstingshaped or
wher e| e vibrati I’r;q%gmacham smis arranged so as to
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t he afvibmihg atechdnidnh evhidhhis aterpgsadeeheednghe baserand the conveying

bodé/gnerbé%tsgiget o%%ﬁﬁ% \)fﬁ’latﬂaﬁ%l?xg%ﬁea dpqle tgnhtz outer end
connelréingheohyating meCh@nwrn tl%m}:@ge@i spas igesxteng fom the inside

tow\éf@ﬂl@t()hfégie'}?&iw{rﬁﬁb aectioh VT tRSviBratihB %&H&H‘ﬁ‘@ ‘ﬁ'oﬁﬂlts inner

corrp d[ berng connected to the 1nner end
andvvher ein the connecti ng conponent conprising: a
Vi brati ng(ftnecham sm,Si d con

bt VA 9% HB AR PP B 11 o peiiso R braffi MR ctanipr and
the bhe, therwenneetidg oebmpd)m:nvbd:mgtom@cwd ¢d thwiismgr end df thelysbyating

meﬁﬁlag% NeGld & RaLd 1oRfL PgeeXt ended radial Iy outward
n}?gg—vr!{%?tﬂ%ng—nerc%am—hn si de connection part,
aparwhdreinithe ¢coane¢tmgpompgnent cEPrsSREand i n paral | el

Wity Jib@iidl Bedhdnign 61%6 feaﬁa&ﬂbn 34 bhiab RELVERIANBSEEFhdaMS. and
T I XEd t [ he base ) . | ,3r thlt or onveyl g

‘n_.""" KIC 40 t : e 2!'-. NG .. O ta6 C

&G urality of
t h e d/lbé@é side ﬂgnﬂéeﬁdilﬂﬁarsﬁanﬁ Eﬁteﬂde@l\mdieﬂv attwardfromeahe viprating
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I ||g con
with dlet\hbrahhmmbhalml’mfand tbhme\cpbmea:mdmmdrfbﬁﬁmmg_
respectively, and the inner ends of the plurallty of
the vibrating nechani snms horizontall é directly anlgce i
2. eacThstvibiatory conyeyingEPRreips gecqraiae 4 Figim |1; Whergin g futality of
the k/n;r&thfgqﬁe&ﬁnfsﬁ@ a%mei@ba aga ﬁl@fﬁl@jﬂ sﬂlslace% arJfﬁlﬁ thd &Klélhﬁé y
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line without interposing the connecting component.

3. The vibratory conveying apparatus according to claim 1 or 2, wherein the

connecting component has an approximately L-shape formed by a combination of the
base side connection part extended radially and the vibrating mechanism side
connection part projected from the inner end of the base side connection part toward the

rotating direction.




connection part projected fromthe inner end of the
base side connection part toward the rotating
direction. 15 4. The vibratory conveyi ng apparat us
according to any one of clainms 1 to 3, wherein, in
the vibrating mechanism a pl ate-shaped vibrating body
i ncluding a piezoelectriCISibration body, and an
el astic plate connected to the vibrating body in

4. seriTas vibiratody t@ivggtgPp@atus acaxdiag tb amdore dficlaims 1 to 3,

approxi nately |inear.ly, j | [ |
whei B e Viofihem A o BifesiPet LRLALE 0y fRtfilga
piezoeteatriconbriation bodt, end ewelpsticsplatg conzectrdde thevibiaing bpdygyin
. ; i Jeshaiag
serl b Bt O30 10 O BT oo By ek A B DN
body aptadially longsr thaa thydasticiaiei ng table in a rotating
di rection, wherein the vibrating nmechanismis arranged
SO0 as to,ex{%Ed fromthe inside toward the outside
5. r adiaragHong! YIREMQF SOBMISHI$: of t he vi brating mechani sm

frombakg 1 nner end connected to the base side to its

outer .end ¢ ecte L. ting table side, and a
conﬁe‘eﬁﬁaﬁﬁg gag’ %aé%? 4 |81§ hltéﬁotaé‘%’ g%lged bet ween t he o
vi braatibratjngershhanisarwhich is itterpbseddetwenn thohateend fhy vibrating

tabIG QTDRRRE ncRFbin £ ORIVAE o H1alifl GrRner end of the
VI brati ng mecna

) chahi sm and al so connected to ”%Eo b%se, d
whervéherein e WBTHEE (IGGRAEBABOHEMESE 8t iosRgd Epm the inside
towdidtha bl e FRG AdNnSHe BireRioa@Tfactibafin® afdchdigém drom its inner
e Sl S TL L e S oo IR B8, Ml 8 .o
si de @anesimizicomppadt isintenppsed betwabenl threadbmatihg meghamisng and
romthe vi ' ' ' n ' Fibrati
e TP A5 el FRLADL S, SEREB0: fRtforain
mech:anisnt aldomoaneated torhebasic and bei ng connected and
fi xqphdrOn HEcdBE&ing component comprising:

a vibrating mechanism side connection part being provided inside radially, and

connected and fixed to the inner end of the vibrating mechanism; and

a base side connection part being extended radially outward from the vibrating
mechanism side connection part, apart from the vibrating mechanism and in parallel
with the vibrating mechanism, and being connected and fixed to the base.




