VI BRATORY CONVEYI NG APPARATUS AND ROTATI ONAL VI BRATOR
Description [Technical Field] [0001] The present
invention relates to a vibratory conveying apparatus
and a rotational vibrator, nore particularly, it
relates to an inner structure of a rotationa

vi brating nechani sm suitable when using a

pl at e- shaped pi ezoelectric vibration body as a

Vb&h&%&6&2b96&VE&§®%kQ&@#@@mﬁﬁ#knui@@ﬁﬁhﬂ%ﬁmhpw&ﬂﬁﬂmbk
of vibratory conveying apparatuses have been

general |y used which convey el ectronic conponents and
the like. In such a type of vibratory conveying
DRRRAigituses, recently, high feed speed and feed

preci sion have been required, and high speed and high
[Tesherimanceikdey been urgently required. Generally,

it has been required to convey the conponents at high
[©9&dd with conveyance postures of them perfectly

uni forned, and therefore, it is necessary to .
ef fi cTeatnesant snaphyicsnvelatae toapoHer kopy conveying
vibration. In order to realize such an efficient and .
appalad Usoaeyantetakbeeal | Yl e tebe JWUS RAF et
unevenness of the vibrating direction f a vibratin
TEABIEST Gt #y ANPEBSEROE ety | gt BhebagEind Baeting
t he vi,bratin g'rec ion__at hi 5‘ reci.si o I ;
MEGATON C8oLaPLFnGEReT § AT ST SR Fag g Lect e
vibration body as a vibrating body.

[Background Art]

[{0002]

Various kinds of vibratory conveying apparatuses have
been generally used which convey electronic components and
the like. In such a type of vibratory conveying apparatuses,
recently, high feed speed and feed precision have been
required, and high speed and high performance have been
urgently required. Generally, it has been required to convey
the components at high speed with conveyance postures of them
perfectly uniformed, and therefore, it is necessary to
efficiently and stably convey the components by vibration.
In order to realize such an efficient and stable conveyance
mode, it 1is necessary to reduce the unevenness of the
vibrating directions of a vibrating table forming a
component conveying passage and set the vibrating direction

at high precision, in addition to raising the frequency of
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[ 0003] As a conventional vibratory conveying
apparatus, a bow type conveying apparatus including
a screw shaped conponent conveying passage i s known.
For the bow type conveying apparatus, a rotational
vibrator is used in which a vibrating nechanism
constituted by connecting an electro-magnetic type or
pi ezoel ectric type vibrating body to a anplifying

plate spring for anplifying vibration generated by
v %aR/ll%?'ati ng body is connected between a base and

[ vi brating table (conveying body), and a plurality
of Vi brating mechani sns are set around an axis line in

the psane RAsidHE s asSviergesey atenveyahgoagparatus, a
vibration. In particular, a piezoelectric vibration

pdwdy thps kestvefirefueppbyatasd ias:trbing beatdauprowdipped
wi th advances in downsizing the apparatus and raising
comgoriareg uencye y 1109 0dd s Asg¢ hes akpoenr ot doirokdle bowl type
vibrator, a rotational vibrator has been ) e
capraeintg epgidng tyenepat dyatseda} Vi P e UFPEr B iy C
body, a plate spring and the like are inclined in a an
al| onghraidimal BeceeRioh arENatiibhed bbYwe&PEIRS BaSe
and the vibrating table, However, .in_accordance. w t
e eqfuea a2 It Howyde Pﬁgpéﬁao\éﬁﬁﬁ%FngJﬁ%ﬁ%y‘,’l ara@lle\6 dbay
rotational vjbratqr has _been recen EOPQsed idtation
tQvh e PRIk 1Y Yt Pﬁré‘tﬁod@pﬁhﬁgplfg)tcre ‘I’Jé‘%%?ng aée .
arranged o0, as 1o, hor | I'%%ley.sor exerd s BdLALEY- a base
g%?r"itﬁeegﬁoéll Itg\?/l ‘ﬁ%%%ﬁ%‘ﬁ? curients 1 to 6 relate to ‘
a tcget &Mik?r?a’é%rﬁg COMNVEYI Dh-APPRI Aty PNt Seliseral ity
TotatT onal Vibrator
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.
[0004]

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, in accordance with requests
of downsizing and high frequency, a rotational vibrator has
been recently proposed in which the vibrating body and plate
spring are arranged so as to horizontally or extend radially.
All the following Patent Documents 1 to 6 relate to the bowl
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in which the vibrating nechani sns horizontal ly
extending are provided so that the height is reduced
or nount stability can be raised. For exanple, a
structure has been proposed that a post is erected at
the center of the base, an inner end of the vibrating
mechani sm constituted by connecting a piezoelectric
vi bration body (a piezoelectric body is adhered to a

topefant OfirdnaghashiGsplaieiiandokkea ploatae isprilngibtator
each other in series is attached to the post, the
iMiwHiadt Bge vRchanismieshhat smerat 1 yorexa bhyl e teadiiald yre
outward and an outer end of the mechanismis
peonnaetiedot bhat boheohebfht hes védnaedngrtaphet pptability
conveying body (bow ). Patent Document 1: Japanese
cPubbé shetsdshex dimekanglid,i gy SKBHELuASphrEaPEeR RpoPosed
S57- 46517 Patent Document 2: Japanese Publjshed .
tERBN nees Pat e ireAsl iatatiien cRELeS60L45084PPEEent 1NN

Docunent 3: Japanese Published U ined, P .
CRARPT GHtT O NG 186 REST Y PaCeRe CogbuTenPYac oS apghbeg 2

P EUSLL BRSPS Pl AR AL Mie oy i
oBEERT S =L oL IR0 N S AIOEROE et
SUEBLAEE e R AR LR MOl e e
mEOR9RY sm is horizontally extended radially outward and an
outer end of the mechanism is connected to a bottom of the
vibrating table or conveying body (bowl).

Patent Document 1: Japanese Published Unexamined
Utility Model Application No. S57-46517 |

Patent Document 2: Japanese Published Examined Patent
Application No. S60-45084

Patent Document 3: Japanese Published Unexamined
Patent Application No. S62-201709

Patent Document 4: Japanese Published Unexamined
Patent Application No. S$62-201710

Patent Document 5: Japanese Published Unexamined
Patent Application No. H01-104508

Patent Document 6: Japanese Published Ungxamined
Patent Application No. H09-110133
[Disclosure of the Invention]

[Problem to be Solved by the Invention]
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On the other hand, as described above, in a bow type
vibratory conveying apparatus, it is necessary to

raise the frequency of vibration and optinize a

vi bration node in accordance with a request for
downsi zi ng of a conponent to be conveyed or high
conveyance speed. However, vibrating directions

easi |y become uneven when the frequency of vibration
[b§ogzlsed, and feeding directions of the conponents

to conveyed easily becone uneven due to the
unevesnass ek nkhenkhbr ahk nge s ¥ B6éd esoy, dewssbaivbgtype
the conponent to be conveyed. Accordingly, it is
vigegassa Yod@veyin@prapamtuf icongayanecsesat§ itci endypet bhe
rai se the frequency of vibration and sinultaneously
fredueacyhe funesarateiss ofnd heptuimbeat eng idinegcitdrongede  in
[ 0006] The unevenness of the vibrating directions
aocoudsntr wihe zassqwier o am dpwedesswr pivabeanpepent to
mode, for exanple, a vibration node (twi st vibration
bﬁﬁdenveﬁﬁgi@ndthh convenenen fpeeder HAESYEKe)VHPhRF1NJ
than a vibration node having an original frequenc
danecyiprat i9ws diy e@?FQﬁlear‘F%eg‘é‘?n é’ﬁ&g’su@ﬁe arfr%querp‘/:y of

: S i b [ de i [ .
PSREEEGEGT Yo AT TS, AL APARE B B e
efficient i b i
cBb SR YhD B18 2y RAIYELLEY BROnaVER: T3 pBevto e

ransm it vibration
ener i_b i . i . i i
oRERPERLEL DY, pHeP AV R TR DAY e P IG48 ene

~SRRYEYL P DU cARD RET eAQESrdidg B, att aghrerksRakY for
o@Btﬁe gase to the g%brating nech%n?sn1 y

improvement of conveyance efficiency to raise the frequency
of vibration and simultaneously reduce the unevenness of the

vibrating directions.

[0006]

The unevenness of the vibrating directions occurs in
the case where an unnecessary vibration mode, for example,
a vibration mode (twist vibration mode, longitudinal
vibration mode or the like) other than a vibration mode
having an original frequency and vibrating direction arises,
and such an unnecessary vibration mode is easily caused by
lack of rigidity of each part. 1In particular, in order to
efficiently vibrate a conveying body such as a bowl, it is
necessary to efficiently transmit vibration generated by
vibrating mechanisms by increasing the inertia weight of a
base to a vibrating table or conveying body, and therefore,
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Is required to have sufficient rigidity. This is
effective for reducing the unnecessary node. However,
in the above conventional rotational vibrator, a post
is projected at the center of the base, and inner
ends of the vibrating nechanisns are attached to the
post. Accordingly, since the rigidity of the post
cannot be sufficiently raised, it is necessary to

a%?%%%%&ﬁm@gnp Leh drarlehl e dhesti®ratifg @Redaal sm

ment area thereof in the case of sufficiently

1Ak 840G rbhec g 10 fafi die Deslyicarg .t higi 4 hies effective
rotational vibrator is upsized, and this is contrary

flo? FedRAWRSithef Le@WRSIsEaY: nldiQ7] Hoherveuporin tthe above
present invention was nmade in view of the above

cpreRirtilorandrat asiahaprai i tngr aarpoat iienrkojecbedtal the
and a vibratory conveyi ng apparatus including the
cearercapébl ehof beeal,i zand himghesf r eqeencyfoftha bvabiresing
reduci ng the unevenness of the vibrating directions,
meglsinignst hee corvaghed & cethe@esicy BAEOPELRGLY, since the
qunslzed. [ Means for Solving the Prable LQOO%] I.n
niigd@icty 1offe tAilsoPesE CanmstaktesUHE ptrailsed, 1t is
.invention provides a vibrator onveyi ng par at us
nieﬁ@lsﬁ(?irﬁ’g:t% ’b%gé,eaﬁec@ﬁ’ve%thigbai‘j?mﬁ%fegh olafg %ﬁ aRgey °F
.on the base a i ncludes_a ring-sh d o

18EFER EhafBd égﬁﬁSHgﬁPg c%ﬁ%%yi%%eﬁgﬁgaggg SHif g o85e ©of
vir.at.i ng ;nechani. LCR: i Sq:8,1 0 be
B e BoRV G, e oy Y [y FHETBESePeNE Xl ene
rotational vibrator is upsized, and this is contrary to a

request of downsizing.

[0007]

Thereupon, the present invention was made in view of
the above problem, and aims at providing a rotational
vibrator and a vibratory conveying apparatus including the
same capable of realizing high frequency of vibration,
reducing the unevenness of the vibrating directions, raising
the conveyance efficiency and being downsized.

[Means for Solving the Problem]

[0008]

In view of the above circumstances, the present
_invention provides a vibratory conveying apparatus
including: a base; a conveying body which is arranged on the
base and includes a ring-shaped or screw-shaped component
conveying passage; and a vibrating mechanism which is
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the conveying body in a rotating direction, wherein
the vibrating mechanismis arranged so as to extend
radially from its inner end connected to the base
side to its outer end connected to the conveying body
side, and a connecting conponent is interposed
between the vibrating nmechanismand the base, the
connecti ng conmponent being connected to the inner end

1ggﬁgﬁggg\ébq£eaé%{eq%)%%ﬁéé%daeﬂ haying, i Jesays I glibrate

( ron-part ¢ ng radially outward para
£ WL Iz:otn%yi\ﬁ' A N9: egharicemi 0P8 e Actsi di NigetOih hehe

present i'nvention, the base end side connection part

vOb rb R ngARNact A kh GaNPPRERGe @ deadx d adt ahbiyradiut May drom
to be connected to the base side and thus the

i¥kbk ahibRgeABChBARSALeANtbethexdskostile baseteventar end
radially w de range though the connecting conmponent,
cafnflethedeftar ethe t benwvilyiayi epdechadesmansben cpnpgcting
post is projected at the center of the base, can be
cempunehy and retamragad hetackadthet hbopaking meghenigm and
~unnecessary, and the inner end of the vibratin%
thechasesntbanchanartangeGoRBaneRs RE1AL SOPPReted to the
Accordingu¥%6an unnecessary vi bration [

ipnevent@®T FBM VORERF I PAJICIRNVETTSS S5ibRae PRge side
CapPaFat ol WAL} edbeeq Bra 1S L Lppa SIS Banepeet i ere
vbPErBiAHI BERAPE™6 pl ural i1y of the vibrating
[Hsgg?nisns are provided at a

According to the present invention, the base end side
connection part of the connecting component extends radially
outward to be connected to the base side and thus the
vibrating mechanism can be fixed to the base over a radially
wide range though the connecting component, and therefore,
the vibrating mechanism, even if no post is projected at the
center of the base, can be securely and strongly attached,
the post itself is unnecessary, and the inner end of the
vibrating mechanism can be arranged near to an axis line.
Accordingly, an unnecessary vibration mode is prevented from
occurring, unevenness of vibrating directions can be reduced,
the outer diameter of the apparatus is reduced and the
apparatus can be downsized.
[0010] e

In the present invention, it is preferable that a
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plurality of places around the axis line respectively
and the inner ends of the plurality of the vibrating
mechani sms  horizontally directly face each other in
the vicinity of the axis line. If the inner ends of
the vibrating mechani sms arranged around the axis
l'ine thus horizontally directly face each other in
the vicinity of the axis line, the inner ends of the

o pRE3LLNY FRGNANT 5B GRM BenRABAGLASEIa D ShSvidud St

the apparat us can be ol 'y made ‘conpact.

pIH% 11:4N8sMRdg -0t Yi-BLakl @ReOExiBE 1V NRN #klsB@ctively and
nmec m ge ﬁ

ani ones simlar to arc-shaped vibration

tQEOHHH%EFEh&de% kh@e%lu@§§9f9i@ﬁtheiVHQQﬁSﬁSkﬁmeyhahisms
the vibration nodes between the.plurality of

h¥iBrahicRg 1yesehaat 61% ate bachedticed, irantie theinity of the
unevenness of the vibrating directions can be

aRfievenhed fFoshecdeuneirngndg00E1thenvibheapriegemechanisms
invention, it is preferable that the connecting

agoBEPgREnt ronckudds & :pro) kote nghws bhariAgntadéHafisRCtLY
si de connection part connected to the vibrating
faeehaack o tite thes ¥isiaé tyonficblhe ¥ barkl skt dhdednner

LS U] Yy gy by, he Sonnect 19, COTROnEN. IR <o che
oSt e b T T B L o
B 5 RSSHA COMRONEIl  HOF,CORCKL LR SOPBEERic:
siguaLing di Lectign, Accorghoglyn B ARPALALUSax s Cafine.
Accordingly, inconsistency of the vibration modes between
the plurality of vibrating mechanisms can be reduced, and
the unevenness of the vibrating directions can be prevented

from occurring.

[0011]

In the present invention, it is preferable that the
connecting component includes a projecting vibrating
mechanism side connection part connected to the vibrating
mechanism and the base side connection part extended
radially, whereby the connecting component has an
approximately L-shape. Thus, the inner end of the vibrating
mechanism can be securely and strongly fixed and arranged
in the vicinity of the axis line by the connecting component,
the connecting component can be arranged within a small angle
range in the rotating direction. Accordingly, the apparatus
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[.0012] In the present invention, it is preferable
that, in the vibrating nechanism a pl ate-shaped

vi brating body including a piezoelectric vibration
body, and an elastic plate connected to the vibrating
body in series are arranged so as to extend radially
approximately linearly, and the vibrating body is
radially longer than the elastic plate. |If the

Canbggtkﬂgtﬁggydg E gqel astic plate, which are
connec 0 eac er in series in the vibrating

[pg nlsn1 are thus radi al |y arranged approxi mately
I nearly, the conveying body can be efficiently

Vi br atre@dninptdeedOtiaiicnd i o, I eetioprefddiabilenahaty, in the
since the vibrating body is fornmed radially |onger
vibBaatihg ehrsihatipimgt e andplhus-shepspr i ngiboonsiant body
of the vibrating mechanismis raised, the frequencX
1ﬁtludbngtaopleaneheoamﬁd)thnﬂ@wxedxmmwt%@ﬁ an elastic
unevenness of the vibrating directions can be further
pi etacethnd @OIBoNeke , vibrat By Sedly ¥Rbyek bes Girq peranged
present invention includes: a base;_ a V|brat ng ta?'ﬁhe

sar panged eaireple Heskie:l L yarRPRE 9% Bt H Hs%%%ﬁ ¥m @R
t d bet th th br at
Vlitgélﬁglgép](;gg}’a%g ?‘%‘%%%?awﬁégriﬁﬁan Phéacigrhtngrate:
di ti wh; t.h t
I
nnegé83¥%§g%l a§§ﬁ§1§EE é%J}§tﬁgkﬁﬁnﬁﬂgjﬁ9ﬁ@§ﬁgﬁ§sm,

CPBD?H e 3 and a connecti ng

a%%gﬁgﬁﬁgh¥%§éa§% base?ﬁfgibgﬁﬁggﬁlﬁgﬁeiybrEﬂﬂéﬂkly, the
conveying body can be efficiently vibrated in the rotating
direction. Additionally, since the vibrating body is formed
radially longer than the elastic plate and thus the spring
constant of the vibrating mechanism is raised, the frequency
of vibration can be easily increased and the unevenness of
the vibrating directions can be further reduced.

[0013]

Next, a rotational vibrator of the present invention
includes: a base; a vibrating table arranged on the base;
and a vibrating mechanism which is interposed between the
base and the vibrating table to vibrate the vibrating table
in a rotating direction, wherein the vibrating mechanism is
arranged so as to extend radially from its inner end
connected to the base side to its outer end connected to the

vibrating table side, and a connecting component is
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connecti ng conmponent being connected to the vibrating
mechani sm and havi ng a base side connection part
extending radially outward parallel with the

vi brati ng nechani smand connected to the base. [Best
Mode for Carrying Qut the Invention] [0014]

Herei nafter, an enbodi nent of the present invention
will be described with reference to an exanple

iin!t%%'b_rs%tdeget\jd@eﬁ he, d6aw-ags nghth@chdni Smarsr baeBld €, the
side view of a rotational vibrator used for a

ARt QhYy C@BMﬁMhéﬁtaQ:Shairrﬂj Usonelect el r 86 erwdiviieatting
Fig. 2 is a schematic plan view of the vibrator from
maliheh ignyi bhathaginqll Baise detiachmthedtgon arts extending
schemati c perspective view of a vibrating nmechani sm
refditlé wbhratad, pErglé¢d)wishatlse delbviatviigf meaghanism and
vibrating table of the vibrator, Fig. 4 (b) is a
cootneorned ¢w d¢het bb@ssane, Fig. 4(c) is a vertical

cross sectional view of the same, and Fig. 5is a

[Bleat Viosw doraOgasyism Ove ENS e 6 hi ch
conmponents are detached. As well known, the vibratory
[08A#dyi ng apparatus is fornmed in a manner that a

conveyi ng. body 112 FL Q. ' .

or ciFer :i%ﬁp%ga, Snotyraytaateadel e sPeRehty i on
uppe r t i

I8 heSFEL LB 00 AR D) Ot B Bthuscratea

1RO By X :’ﬂ%i#? of fbéeae%%ﬂ@&n&%% AHShoey bR a
ig. 1, has an attachnent base 11, and a base 13

rurtied - 19 084 H6r AtRChEBN vRBE8 LIy Vdshwely BA@sbberatus
menber 12 such as
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,
Fig. 4(c) is a vertical cross sectional view of the same,
and Fig. 5 is a plan view of a base of the vibrator from which
components are detached. As well known, the vibratory
conveying apparatus is formed in a manner that a conveying
body 112 (see Fig. 6) having a screw-shaped or circle-shaped
conveying passage is attached to an upper part (vibrating
_ table 15) of a rotational vibrator 10 shown in the Figures.
[0015]

The rotational vibrator 10 of the embodiment, as shown

in Fig. 1, has an attachment base 11, and a base 13 mounted
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vi brati on-proof rubber or a coil spring. Additionally,
the vibrating table 15 is attached and supported onto
the base 13 via vibrating mechani sns 14. Mbreover, an
el astic supporting nmenber (plate spring, etc) may be
attached, in addition to the vibrating nmechanisns 14,
bet ween the base 13 and the vibrating table 15, but
the vibrating table 15 is supported only by the

b [ hani [ h [ 0036
odHEhim TG R dct G GOmBORSHLE T6TRre o buc as

ttached d ti f : 1
R T R e S i

efd a i u aght6i tMe b
v o%%gﬁg ﬁ%%%%d§§QA%?§¥§§%f%%%§g %Fg?gﬁfshhigher tﬁanase

15hat; of ;8 paE erk alelh hemdase. 13. mbhepet] cimrelastic
is effective fof efficient transm ssion of vibration

sQbpBFEYRGLh&RLOF aplapneesessaly evtprasyovenadeached, in
(descri bed below) that the connecting conponent is
28081Posedt 6f thbevimt £tiny havhagismbi bh, noduvesn bhe base
rigidity. An inner end of the vibrating nechani sm 14
1Bsanat thehetbandifigxezbie the kehnekei ngorahpotchabls. 15
The vibrating nmechani sm 14 extends radially from an
iaxksppbmeed10xlyamy amhouvtbrapingheesspnishg tidchigy the
and fixed to the vibrating table 15. The vibrating
empedaneB 14 is constituted in a manner that a
vi brating body 14A and an elastic plate 14B forned of
[@0bPhte spring or the like are 10 connected to each

Othe%;rgﬁg&ﬁeihtE%%yiEtmgéﬁké§¥¥h&4ébmponents 16 are
attached and fixed to an upper surface of the base 13. It
is preferable that the connecting component 16 is made of
a material having a modulus of elasticity (Young’'s modulus)
or modulus of rigidity higher than that of a material of the
base 13. In particular, it is effective for efficient
transmission of vibration or prevention of an unnecessary
vibration mode (described below) that the connecting
component is composed of the material having a high modulus
of rigidity. An inner end of the vibrating mechanism 14 is
“attached and fixed to the connecting component 16. The
vibrating mechanism 14 extends radially from an axis line
10x, and an outer end thereof is attached and fixed to the
vibrating table 15. The vibrating mechanism 14 1is
constituted in a manner that a vibrating body 14A and an

elastic plate 14B formed of a plate spring or the like are
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bei ng a piezoelectric vibration body constituted by

adhering a piezoelectric body 14A2 to an outer

surface (both outer surfaces in the exanple

illustrated) of an elastic substrate (shimplate)

14A1. [0017] As shown in Fig. 3, the vibrating body

14A side of the vibrating nechanism 14 is connected

EZBthedconEecting conmponent 16, and the elastic plate
Sj er [ onpe 0 I I e

HeReT e P e bl e P are SEiAT Gr P Y Phrsi Mg Bady "

b%?ﬁg%g L IPCIRCE iE:91@%§t§é§kﬁkﬁﬁcoME%i@uESéhﬁ%ﬁﬁﬁé@&ng
) a

nected and fixed to each other by use o

aCpRBReekhBg ikt Bbayl84hnckddbRgolekSsarrhbe l(bkeh outer
Additionally, the elastic substrate 14Al of the

svirPeatisnth HhedyxdAA1 and Tie: eormec bifngn edrpanensubbtrate
are connected and fixed to each other, and the

(ehast bCapkat @424B and the vibrating table 15 are
connected and fixed to each other, respectively, via
[Dhé70esi n spacers 17, by use of the connecting
fixtures 18 including the bolts or the |ike

Nbr e rshcarcénnBigi oh e vébrefd ngohpdiiehi’ sideef the
limted to the above connection node, the conponents,
Vééﬁsﬁﬁnﬁiﬁ%thQﬂ%ﬁcH4obﬁérqﬁﬁ@%ﬁf@ﬁ QQrﬂﬁﬁ%nEPQPﬁﬁtlng
nmet hods, and the,  elastjc substrate 14 t .
cemRePFRtp &y e 2UB i %%aSFhFeaﬁaﬁsd%\ﬁ%lﬁalgcg%hgfg?’ﬁ%?f 1S

so as . tq formint.o one el asti.c od |
CERBGGERENTO the (Vi Bre gt HSEL hﬁhekﬁigtéﬁ:&?a%?]a%gg ate

A5y L L Yo FRRER 1B BRI 0180 s 202 ace,
vehasti&sin spacer 17, connected and fixed to each other by
use of a connecting fixture 18 including bolts or the like.
Additionally, the elastic substrate 14Al1 of the vibrating
body 14A and the connecting component 16 are connected and
fixed to each other, and the elastic plate 14B and the
vibrating table 15 are connected and fixed to each other,
respectively, via the resin spacers 17, by use of the
connecting fixtures 18 including the bolts or the like.
Moreover, a connection mode of the components is not limited
to the above connection mode, the components can be fixed
to each other by any of various fixing methods, and the
elastic substrate 14A1 and the elastic plate 14B can be

integrated with each other so as to form into one elastic

body. However, in the embodiment, it is considered that

metal fatigue or the like hardly causes a breakage to an
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plate 14B of the vibrating body 14A by inserting the
resin spacer 17 into each connection part. [0018] The
connecti ng component 16 includes a base side
connection part 16A extending radially, and a

vi brating mechani sm side connection part 16B
projecting froman inner end of the base side
connection part 16Ain a rotating direction around

h is, i I i'se. Vi ' .
USR] bSO CHoGtiae, 1 et frmn. abeve! e

erel na

p%%?%?lﬁg%cggc’g}% S\?lbflAé ianggq%({: o?rk@?%yt ‘?_Vr\lllél%lr'i:'i%@nﬁhe resin

di rection, n W sé" be referred

s%gc@‘} 1HeYgkSeecaklt 8bhRg c#iibechia@r”) . The base side
onnection part 16A is in a shape of extending
(badgal |y outward fromthe vibration mechanism side
connection part 16B side, that is, in a plane shape

| i nearhy eshendinggr atingddryerout war dinclhudss t he base side
connecti ng conmponent 16 has an approxi mately L-shaped
cphapetioRi yatritorl 4P| estdBdifgeealiglly) @nsl farwedrphing
two positions, inside and outside in the radia
mdheotsonside adrmdndsionipdat d6RnNRE] OFt pag tfnppan inner
Bolts or the like are inserted into the fixation ,
endl ef 16w abasecpéfed G oA Pfes188e iduf FATARINY

attachnment surface 13a, (see Fi 5 f the b 13
dikgeting eagéngiaeecaﬁﬁéchsﬁ SQFt%igﬁFFgga??igﬁgadZﬁaom

B Y L T L 1 o)
“gggn%req:gﬂg%ﬁwtigg"V&PiftgggréﬁgmSEB as “normal rotating
direction, ” and “clockwise” will be referred to as “reverse
rotating direction”). The base side connection part 16A is
in a shape of extending radially outward from the vibration
mechanism side connection part 16B side, that is, in a plane
shape linearly extending radially outward. Thus, the
connecting component 16 has an approximately L-shaped plane.
Fixation holes 16a (see Fig. 3) are formed in two positions,
inside and outside in the radial direction, in the base side
connection part 16A. Bolts or the like are inserted into
the fixation holes 16a and screwed into screw holes 13e dug
in an attachment surface 13a (see Fig. 5) of the base 13 so
that the base side connection part 16A is attached and fixed
to the base 13.
[0019]

Additionally, as shown in Fig. 3, the connecting
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14 at a position shifted upward by a gap G froma

| oner end of the conponent 16, and thus the vibrating
mechanism 14 is not in contact with an inner surface
of the base 13 and arranged so as to have a
sufficient interval fromthe inner surface. An
attachment surface 16b with a step is formed on the
vi brati ng nmechani sm si de connection part 16B of the

c%?r}y%%“etdeﬂ%cg BeRt 18d @aPFhhides eliastvib reitisly atehan
14 of the g?%rating body 14%??3 fitféd to fﬁe e

18t LRCHMBHS 1 8Y6H asei fdéd (piard gy keghp Spacen ddower end

the exanple illustrated) and fixed in both the

Jfotaki pgmpotenadi @l aid etnisonbe 70028t ihg néehanism 14 is

vi brating nmechani sm 14, which is forned radially

rloangiar ¢dwra¢hewithsenc iphatre sEace refguthedbase 13 and

vibration is generated by the vibrating body 14A, and

arterelea socapl bt davelB perforsna pREEIBRLrbmIlitly 1nner

slight inconsistencies between thewpr vide% nul.tiple

sxdnrﬁaaxa-ngll%mf@ﬁé@i%rlﬂ Sy £aq%e i | Htt% Gr StRE |1isk§,°rmed
ifferently froma conventional constitutiont

o) 6F§¥VéﬁrééﬁEHaP%8h89lFWes%aﬁr%??%%cﬁb%9 pﬁfﬁ\#é? of the

anplified by the elastic_plate 1 . be 1.4t

cto&nﬂ%l\ﬂhgoélmpﬁaep&b?%rlgng f FRIOOHIBART, . of
ince, the plurali of . Vi i n|eh

ST REE AT OO0y BAr T £5 (Thres T Che Syhey g sarface

0 plura ree 1n the exanple

1igyd Ld%'ﬁga#ﬁg)re@‘irﬁg%éH@rai@Sin B¥e( @Q%€§e bet Meerdthed and

are egual to eac ther in the exanple illustrated)
axendingJadiald ydramddenxitdide dilctidere is a

possibility that a load is applied to each 13
[dderogt i ng nechani sm 14 by a deformation in a vibrating
In the vibrating mechanism 14, which is formed radially
longer than the elastic plate 14B, a required vibration is
generated by the vibrating body 14A, and the elastic plate
14B performs a part of removing slight inconsistencies
between the provided multiple vibrating mechanisms 14 by
flexibility or the like, differently from a conventional
constitution that vibration generated by the vibrating body
14A is amplified by the elastic plate 14B to be transmitted
to the vibrating table 15. That is, in the embodiment, since
the plurality of vibrating mechanisms 14 are provided along
~aplurality (three in the example illustrated) of sét—up axes
10y (angles between them are equal to each other in the
example illustrated) extending radially from the axis line

10x, there is a possibility that a load is applied to each
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direction and the piezoelectric body is broken with an
increase in the |load, unless the vibrating nechani sns
14 generate arc-shaped vibrations, which are
perfectly consistent with each other around the axis
line |Ox, to the vibrating table 15. Thereupon, in
the enbodi nent, the elastic plate 14Bis nmade to
performa part of absorbing the deformation. [0021]
However, since the iE er ends of the.,vibratin

VRS E AN S 5 HandRd ?ndFﬁgryﬁgﬁﬁptflbfgtH&bg%Féng
l.i JOx in.t nmhadi t : i b ;
da}lﬁ%%&ﬁoﬁatalerg]? gﬁeegrlge-zén%g%ec&j vﬁcgfkg\??%nﬁgmgg é}r%onunvéut:%ean
iaXIrS’eaI 1N | Q% Sloa((?,al ﬁ&f?sQytflgev}ib?%@ﬁhﬁgm@%ﬁﬁﬁ@%ﬁg’s 14
T4*856F ext en ing radially approximately’linearly.

gé%%ga@engla)%c—%bé.cf tPeor Pt RS | t YwREcMi bRaki Ngerfectly

nmechani sms 14 are provided around the axis |ine |Ox,

ARG 1iHeRRS 3k aNEY cRf ot Hier i dhatd Rtedkeet LOone 1het weenhe
the vibrating mechanisns 14 is greatly reduced

vaomRaried Wdd hat.of Bhepayeoh) onal tEppaembodiment, the
Accordingly, the elastic plate 14B can al so be
eshertienptlat antid i hiss medei buspe efdeetaspean @€ absorbing the
si mul t aneously obtai ned that the apparatus, of
dedorgetiios.made conpact, the unevenness of the

vibrating directions is reduced and the frequency is
[@88illly raised. [0022] As shown in Fig. 5, the

attachnment surfaces 13a, tQ each of mhi%h the . .
connedV R EonpOIR 149 s 1PPe&d, SBfE prhvitdid ViRTAFLNI

mgg:gxgggﬁsﬁ?l%kl aa?g aerarcapngetaé aicnh%%%t v:S'Llcjszfng%?/ %%at}llg axis line
10x in the embodiment as described below, approximately an
arc-shaped vibration mode around the axis line 10x 1is
realized by the vibrating mechanisms 14 each extending
radially approximately linearly. Accordingly, even if the
plurality of vibrating mechanisms 14 are provided around the
axis line 10x, the inconsistency of the vibrating directions
between the vibrating mechanisms 14 is greatly reduced
compared with that of a conventional apparatus. Accordingly,
the elastic plate 14B can also be shortened, and thus various
effects can be simultaneously obtained that the apparatus,
of course, is made compact, the unevenness of the vibrating
directions is reduced and the frequency is easily raised.
[0022]

As shown in Fig. 5, the attachment surfaces 13a, to each

of which the connecting component 16 is fixed, are provided
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formed to have a configuration corresponding to a
connection surface of the base side connection part
16A of the connecting conponent 16 (flat surface in
the exanple illustrated). The attachment surface 13a
is slightly inclined in the reverse rotating
direction, and thus the vibrating nechanism 14
connected thereto via the connecting conponent 16 is

181 Fhbasd de itncl hRade St W 2@t Bheravkbiasingbasically
direction of the vibrating table 15 is obliquely

oI b e a nesied g u 04 @ o @ direagidnelingARoad tatieenti on
inclination angle of the vibrating nmechanism 14 (an

sut@laiceat bon gl ®aise t hedei bratnext din egiran) 168 of the
preferably set to, for exanple, 1 to 20, nore
cphekertdlnly tomBohent5.16 [ (23]t Henefacke ant ddifregwample
surface 16b of the connecting conponent 16 and a
iddmseceited)sur f e ohttAchpebEati W aFechani shf 1411ghtly
‘being in close contact with the attachment surface
ingBined prafde KA FTALTREYi B+EeFhyonr r 8BE Bﬁusoithe

th i_brati pchanj 14 ' di ' .
vgpgﬁééfﬁ%&ﬁ?ﬁé’ai%?w? PaEEhr LR RA GPRIERE NS
0 or el ast . te 14B. .Thus, | '
cBRSesfhectf g Eormarant Shotl ERe STAFETAG"MA! cne
chanism 14 ; ' ' i calk -
R L s P b

SPEATERYE I el seesacy brlien odk, S bnent
ihBRehaRabh oAnthe of the vibrating mechanism 14 (an
inclination angle in the vibrating direction) is preferably
set to, for example, 1 to 20°, more preferably to 3 to 15°.
[0023]

Here, the attachment surface 16b of the connecting
component 16 and a connection surface of the vibrating
mechanism 14 being in close contact with the attachment
surface 16b are planes directed in the vibrating direction
of the vibrating mechanism 14 or in a direction orthogonal
to a normal of a surface of the vibrating body 14A or elastic
plate 14B. Thus, integration of the connecting component
16 with the vibrating mechanism 14 can be raised regarding
a mechanical influence on a normal vibration mode.
Accordingly, generation of the unnecessary vibration mode
can be reduced.
[0024]
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normal rotating direction side thereof are fornmed in a
groove shape as a whole, and thus a housing space is
secured in which the vibrating nechanisns 14 and the
connecting conponents 16 are housed. In the housing
space, openings 13c are formed around the outer

peri phery of the base 13. Additionally, tables 13b

are thickly formed on the reverse rotating direction

si desTipé dtheaclimachnent f soe f ABesadBaanespeeti peky, on the
and thus the weight of the base 13 can be increased
nwirmhdutot atakiggirketdppesat daddagfeatherappumadisnlaggecve
Additionally, a center recess 13d, in which no table
shapei as povinele, jasnd phge.aﬂé@usnngh@pW%uw $9CBFeiHg which
axis line | Ox of the base the i nner ends of the
thpbVabra§iRgchaRhaRe S8 &ﬁdaﬁﬁeth§|BpaﬁﬁﬁﬁlﬁﬂcﬁaﬁPeﬁﬁnts
side connection parts 16B of the connectin

Lectifphenssdte dr £hgrPangbadisPatR HBS&IHGS g%%é‘re formed
' .
B Rkl 5, GRS BES s 0L gt
t b
KR = S LD AR PR i

d%géctlgﬂds fdabz% Bgt&{e %%@%c@&nemesﬂwgéég @%ﬁ?@@?@b%%ely,

are att and fixed to the projections

ah&SPRES I MEl Yee iHMR OB @hECHASA 1DI-drs HousesdehBed without
groove- shaped housi ng space provided in the opening

méﬁﬂn@ﬁjkh@pgéé@aﬁ%eWbﬂtﬁuﬁabﬁa@aeﬂb 1g8¢e . anddibeéonally,
table 13b of the base 13 faces a part, in which no

apeeheetri epcdsb 1Sdpr dwi ded,ciofnd healwik el 3lpei s pheryedi is
the 16 upper plate 15a of the vibrating table 15. and

prbendethénbble vicinity of the axis line 10x of the base
13, the inner ends of the vibrating mechanisms 14 and the
vibrating mechanism side connection parts 16B of the
connecting components 16 are arranged in the housing space
provided by the center recess 13d.

[0025]

As shown in Fig. 4, the vibrating table 15 has a
disc-shaped upper plate 15a and projections 15b projecting
downward from the outer periphery of the upper plate 15a,
and the outer ends of the vibrating mechanisms 14 are
attached and fixed to the projections 15b respectively. The
projection 15b is housed in a groove-shaped housing space
provided in the opening 13c of the base 13 via a sufficient
gap, and the table 13b of ghgvbase 13 faces a part, in which

no projection 15b is provided, of the outer periphery of the

16



13 and the vibrating table 15 are vertically

oppositely arranged so as to keep a m ni num di stance
fromeach other and not be in contact with each

ot her. [0026) A wheel -shaped thick part 15c 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 15c
Urmeamglatei hog sifapbd vibwalting teltle 15¢iandhenentke base
through a plurality of spokes extending radially from
13 c@?ﬂ?ethﬁuﬁ,lbéﬁcﬁlﬂﬁfe tedrlite 159 BEEngerdimed Ly rPRpositely
recess shape between the thick parts 15c. Thus, the

AL GHE DS KE \HDrQehG i s distanfife ff higaeh other
az]lf{)fi ci %g] . riég)i diatéél i s. secured. l\{greover, t he

et iRShst P SR THAST pHGV AP S RSDhondi ng to
[WC“ on parts between the spokes and the rim

S, the rigidity against the vibration received

from A'\ghé/%g%%gg?g’ﬁ?jg&??%}%p%ccéﬁdbsoéﬂﬁﬁﬂt of thin

i npr oved. 'an view a conponent

2684 A8 2RPar 8LH% 132805+ NSl o g 8 oMl cd Y&, M REALQIY ng

conveying apparatus 110 wusing the rotational vibrator

thQ phRet 18)CORPERENLpHEL A NGt e APPRAT & Ushl Qb idtei PWable
type vibratory conveying apparatus 110 and a li near

1By pecivé bpat-er 1 RONNgying appedmy-+shd@dd arem suppant etiter
on a nmount table 101. The vibratory conveying
cdppandleuentE) hhsotibe rat atliveedlity bodt wpdeandxdenting
bow - shaped conveyi ng body 112 attached and fi xed on
rgkgally from a center hub, and the part 15d being formed
in a recess shape between the thick parts 15c¢c. Thus, the
weight of the vibrating table 15 is reduced while sufficient
rigidity is secured. Moreover, the projections 15b are
provided corresponding to connection parts between the
spokes and the rim. Thus, the rigidity against the vibration
received from the vibrating mechanisms 14 can be further
improved.
[0027]

Fig. 6 is a plan view of a component feeding apparatus
100 including a bowl type vibratory conveying apparatus 110
using the rotational vibrator 10. In the component feeding
apparatus 100, the bowl type vibratory conveying apparatus
110 and a linear type vibratory conveying apparatus 120 are
supported on a mount table 101. The vibratory conveying

apparatus 110 has the rotational vibrator 10 and a
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vibrating table 15, and a screw shaped conponent
conveying passage 112b is fornmed so as to gradually
extend upward from an inner bottom 112a of the
conveyi ng body 112. Additionally, the vibratory
conveyi ng apparatus 120 has a linear vibrator 121
linearly vibrating and a conveying body 122 fixed on
the liner vibrator 121, and a |inear conponent

tawileyshaparassageey iZPaodp W2 chttheheanpadettixed on the
conveyi ng passage 112b is connected, is forned in the

coivting ety el23, f00287screwseadpedinbeip@ient conveying
conmponents (not shown) deposited on the inner bottom
pPezsagle ihabbbwiosivgsedocanvay gngduedyl ylé2tegdadued t¢ from
move upward al ong the screw shaped conponent o
é&nif%wﬁ@%éﬁraég%l%,‘ch@n@ogﬁemng@q l¢gnpdwehittionally,
nveyj n gassage 122a at an exit of the passage 112b
EB THRARF9 Eioveve Y g detpat atohb ddnbapeedi rpar vibrator

BT IR 0 Bl SRR e a0 37 e
LUt Y. icul ar | ired f t i brat or
e T AR THC R IR

abohhe sty HPst LEaM &% nd L thegobodiment, by, Y88
fgt, ﬁe C rrpgn nts the

of the rotational vVibrator

66AREBeBY, CoBVeRir-Rgarassade 123848 Lt ant y
conveyed in a vibration node where the unevenness of

{bezcgibrating directions is small at a high
frequency. [00297 The rotational vibrator 10 and
Vi br attogyeaanueaybsg ol&@npaiaits &kt e¢hdwWs deposited on

enbodi nent descri bed above has the

the inner bottom 112a of the bowl-shaped conveying body 112
gradually move upward along the screw-shaped component
conveying passage 112b, and shift to the component conveying
passage 122a at an exit of the passage 112b to linearly move.
In such a component feeding apparatus 100, since small
components are required to be fed at an extremely high speed,
high conveying ability is particularly required for the
vibratory conveying apparatus 110 which is frequently
mounted at the most upstream side. In the embodiment, by
use of the rotational vibrator 10, the components on the
component conveying passage 1l1l2a are efficiently conveyed
in a vibration mode where the unevenness of the vibrating
directions is small at a high frequency.

[0029]

The rotational vibrator 10 and vibratory conveying
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followi ng effects. In such a rotational vibrator and

vi bratory conveyi ng apparatus, generally, it is

inmportant 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

i ncrease the weight of the base 13 and reduce the

wei ght (s) of the vibrating table 15 and/or the
armaseafiuy bbdyoflZzheHemhagtimarierdeserdbed nikbaveohaso the
reduci ng the weig ht(s} of the vibrating table 15
Editinheefésatdyi ng aocﬁuqnzasurr%@qltonasl ne¢bsghpy and
tQ secure rigidity for preventing it (them) fraom

Wi hif et &ror?éffylﬁtﬂjlatﬂmq%ﬁ JE il ra 1Iq Mg dfRpFtant
t hy h f t

1%gcl éigﬂiiréﬁﬁ% t?é|§%€r%E§§§uF8gl . e IQ/QB the

C m%-ggﬂﬁgﬁkﬁs.?ﬂg 9W@%§Z%f%%% gggaigguéel?hF of the base

cco nent r|g| 'ty ©
:ﬁﬁtéﬁkﬁgﬁtlsp f%e8£15%etgafﬁc}§ !ﬁghéﬁ%eo the base
V|brat|ng nec anl sns are nou nte I's ralse and

1t3hHﬁdtf1§d1Yé$’rt@1te' Qelbﬁt%f) | GF eiHd »m&%&%@ Egsﬂe bys and/or
effective use of the inertia weight of the base 13,

thféec@ﬁ@\é9fiﬁgs§o@§/ the. vilpsdvog, HHEES 1100% 1S miteduerd to
by optimzing the vibration nnde and conveyance

refduicdingne e ohie i dfiet coONpON e ¢abrheingi s&dle[ 0930d /MBathe
is, in the conventional apparatus, the vibrating
coavegningnbody el B tsiche ittoishee pestapy Oj @ ctegdhirat rtigédity
center of the base, and thus rigidity of the post
forseréventinkdlty (thembef 1o kieig Jadef anmeder Aiddifdmeal 1y,
of the base in the 19 rotating direction cannot be
thegs. 1$h@r%gmﬁ§gtg@%sqgwﬁqqﬂea31ng the weight of the base

13 since it is necessary to reduce the height and outer
diameter of the apparatus and downsize the apparatus.
Accordingly, in the embodiment, rigidity of the attachment
part of the base 13, on which the vibrating mechanisms 14
‘are mounted, is raised, and thus the vibration is efficiently
transmitted by effective use of the inertia weight of the
base 13, the unevenness of the vibrating directions is
reduced by optimizing the vibration mode, and conveyance
efficiency of the component can be raised.
[0030]

That is, in the conventional apparatus, the vibrating
mechanisms are attached to the post projected at the center
of the base, and thus rigidity of the post itself is likely

to be lacking and an inertia moment of the base in the
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attachnment rigidity of the vibrating nmechanismis | ow,
and thus vibration energy generated by the vibrating
mechanisms is likely to escape to the base side, the

vi bration cannot be efficiently transmtted, the
unnecessary vibration node arises due to partia

vi bration of the post, the unevenness of the

vibrating directions is increased, and the conponents
rapmbingedigfaqtdiantdapnednpeysdedf 003§ refr e iltarantial
hand, in the enbodi nent, since the vibrating

Heeramans g ighid notashedvibrehénga8echanify ifelow, and
connecti ng .conponents 16, and thus, the above projected
oyt v %sragrm?é‘cngg@léw,g%fh%lrft‘t’h%d%WbFBFinglﬁaeEJrfé i afy- sms
can he . attached to_ _parts,, each_ of i.ch has hi.gh

{3 gy 5 iR iBathS REFSLe Bt WI° ChEhqigh cannot
surf .of .t.he nd ' Vi e
e e e p R B e 4y R e, poce

a[)ﬁdééé lci)ﬁeoﬂg‘ép;élg?jfgﬁq&bﬁtmérpgﬂ'ftbigﬂev‘ﬁé)gm tg{e U enness

ase 13 can ectively use the 1 nertia nonent

d i thBey 119t 2t 1 g AdirkRtiioR i AGGRIAHNA Y, ahBer v it ARnt s
can be efficiently transmtted to the vibrating table

Senrtd/igy e fifig iGOVIBy idtthRoegsd 12, and optim zation of
the vibration node, suppression of the unevenness of

tdossMi brating directions, can be realized by
suppressi ng the unnecessary vibration node. [0032] On

t he obhertheandthen \awl,of iandtheer epbontijnenti, t hein@® the
enbodi nent, the post described above is unnecessary,

vifd atliglg mechanisms 14 are attached to the base 13 via the
connecting components 16, and thus the above projected post
is unnecessary, and the vibrating mechanisms 14 can be
attached to parts, each of which has high rigidity, of the
base 13 (flat part of the inner surface of the base 13) and
can be fixed, via the connecting components 16, within a wide
range of the radially outward. Thus, the inertia weight of
the base 13 can be effectively used by the inertia moment
in the rotating direction. Accordingly, the vibration can
be efficiently transmitted to the vibrating table 15 and/or
the conveying body 12, and optimization of the vibration mode,

suppression of the unevenness of the vibrating directions,

can be realized by suppressing the unnecessary vibration

mode.

[0032]

On the other hand, in view of another point, in the
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i nner ends of the plurality of vibrating mechani sns 14
directly face each other (directly adjacently arranged
wi t hout obstruction of the post of the base 13) and
thus can be made close to the axis line | O.
Therefore, the outer dianmeter of the apparatus can be
reduced, the node of vibration applied to the
V|brat|ng tabl e 15 or conveying body 112 apprOX|nates
embedimendy i Bhe MosindesRE1IRRAARG FRe LBCRNBFCE 8pPF Ha i of he
ful cruns_ of vibrating notjon of th% vi brati ng

ipperarfind®s 24 tHer RIUBa LY nef| & r%ntghu%e%rf?%%%ﬁ 14

cH58 12545 BACBotSH e, “”%g&??ﬁ:‘fﬁ 5ac°e£r} 3 Fhfged

b
S HED B Bkt Bh T ChBRPE o The BB hug can
b%'Ré%E'EﬂogébkghéﬁeP%XlQOTYSX'ﬂ@xb0d¥hé}éfo£Qe the auter

unevenness of ratin directions Is prevente

d&%f&@t@‘ic%f'@ﬁle Nafanaldds asnape efd@etdye %Btee(%rtocfg of

e above effective use of the inertia melght of the

v@ﬁ%gtlgn s Raseolch £ 3 phe tdensared 1 5288 ddiyitlebody

whol e apparatus can be downsi zed. [0033]

1Addappesalhytesi Ace wibwdeldml atamdate hixgls dbdel U8x by
of rigidity other than the material of the base 13 can

approasbdoifnftheronaneft vhgravapgneatids bF theevposangng
the connecting conponents 16 other than the base 13

mpehapésmshd 4 baseths amis héivebdd ngamechhnpsmn 1iideal
cost can be saved and performance can be inproved,

vihdathenshage of Glfe VAP rednnee tiakgd < dbpSheAPRYEYiBY body

made sQ as to adapt to the normma
112 can be obtained. 1In particular, since the plurality of

vibrating mechanisms 14 respectively apply approximately
concentric arc vibration to the vibrating table 15 or
conveying body 112, the unevenness of the vibrating
directions is prevented from occurring. Naturally, as a
reflective effect of the above effective use of the inertia
weight of the base 13, the base 13 can be downsized, and thus
the whole appafatus can be downsized.

[0033]

Additionally, since a material having a high modulus
of rigidity other than the material of the base 13 can be
used in the connecting component 16 by interposing the
connecting components 16 other than the base 13 between the
base 13 and the vibrating mechanisms 14, cost can be saved
and performance can be improved, and the shape of the
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vibrating direction, that is, as a block structure
including an inclined posture adapting to inclination
directions of the vibrating body 14A, elastic plate

14B and the like of the vibrating nechanism 14, and
thus the normal vibration node can be easily

mai nt ai ned and a prevention effect of the unnecessary
vi bration node can be rai sed. [0034] Mreover, in the
compeditiene comhenpasel Giidemgdrnaetd oo paRPLIBA e pRemal
connectingico onent 16 is arranged parallel on the

VASFStS@ g 8L BeFRECRI et 48 ST BEOFhe MMt ihgnctuding

PSR T fonr R Shngk P SO APMER BB B of
i de. t] 16A b d el .

tPie BP0 DREVng LRl POSTLGN CLAECor Endrel Brat Age OF

tﬁ?c gﬁ%'r‘?a@i%%’ m%E:PgﬁYLsRel49r %ﬁgg%ﬁugt tﬁeI AWeRaRO% i 1205 on
o planarTy  overlapping w't t he vi brati ng mechani sm

mble EQ03H ef'é%qg:ytelingfﬁjc£¥neélért@%?ﬁré@@n‘é&ghaéff@:t of the

mechani sns attached and fixed to the base 13

whhackBeakyshaped teerngeticORanP @kt $aliGdd the
above-descCri bed enbodi nent, the present invention is

[oogBahimted to this. As long as a part corresponding
to the vibrating nechanism 14 and the connecting
conpanetdodr | sirf thal éybodiment ut etde iase Yisleapennastaon
whol e, the base side connection part 16A extending
paatli B6A pfpaheal ¢@inedting keompicheatt g reclrarinoedidargllel
22 provided in the connecting conponent 16 and is .
opomhectrmyenfe rotating direction side of the vibrating
mechanism 14. However, the present invention is not limited
to this, for example, conversely, the base side connection
part 16A may be arranged parallel on the normal rotating
direction side of the vibrating mechanism 14, or may be
arranged at a lower position of planarly overlapping with
the vibrating mechanism 14.
[0035]

Additionally, although the vibrating mechanisms 14 are
attached and fixed to the base 13 via the L-shaped connection
parts 16 in the above-described embodiment, the present
invention is not limited to this. As long as a part
corresponding td the vibrating mechanism 14 and the
connecting component 16 is finally constituted in a U-shape
as a whole, the base side connection part 16A extending

radially parallel with the vibrating mechanism 14 is
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fixed to the base 13, for exanple, a |inear connecting
conponent nmay be attached to an L-shaped vibrating
nmechani sm Additionally, the shape of the base side
connection part 16A is not Iimted to the shape of
extending radially linearly as shown in the exanple
illustrated, and may be in a disc shape, colum shape
or rectangul ar bl ock shape if extending radially.
dresdsledrint thee coainelvduigly chepreohpnit be picbagesemyected and
apparatus 110, in which the conveying body 112 is .
fiixesd ton the Paseatihg fesblexarplst theliBEati Goapecting
vi brator 10, is described in the above-described

CORpOReRENTaY (Rfe 2hasBRA FAVEET BRAPSINBEPT 3T 1Y g hgnism.
A S ) o B a1
i t . ted tg th t f i i

S EREL U E80ES B LS O U S P00
ak0Q3 2L PG 1o Sx@nphde sMi1ew ot a4 otald apdl pd BHhakoyisc
consti utll ng a vibratory conveyl ng appar at us of an

s8aRadi BB Lmn Fiigapd diS r@ REAJUM W 06 ckhen st atd @Raknding
vi brator from ich a vibrating table is detached.

rEb9a13+vi.S a perspective view of a connecting conponent
and vigrating mechani sm of the rotational vibrator
[Bogs14 (a) is a side view of the vibrating table of

the 23 rotational vibrator, Fig. 4 (b) is a bottom

Vi ew Dirther sanbthough the vibratory conveying apparatus
110, in which the conveying body 112 is fixed on the vibrating
table 15 of the rotational vibrator 10, is described in the
above-described embodiment, the present invention is not
limited to this constitution, for example, the conveying
body 112, in place of the vibrating table 15, may be directly
connected to the outer ends of the vibrating mechanisms 14.
[Brief Description of the Drawings]

[0037]

Fig. 1 is a side view of a rotational vibrator
constituting a vibratory conveying apparatus of an
embodiment.

Fig. 2 is a plan view of the rotational vibrator from
which a vibrating table is detached.

Fig. 3 is a perspective view of a connecting component
and vibrating mechanism of the rotational vibrator.

Fig. 4(a) is a side view of the vibrating table of the
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and Fig. 4 (c) is a vertical cross sectional view of

the sane. Fig. 5is a plan view of a base of the
rotational vibrator. Fig. 6 is a schematic plan view

of a conponent feeding apparatus including the

vi bratory conveyi ng apparatus of the enbodinent.

[ Description of Synbols] [0038] 10 ... Rotationa
vibrator, 13 ... Base, 14 ... Vibrating nmechanism 14
rotatvidmedt vhgrboay, (bl @z delbicisi @ KAtk VéeW Bbdy)e same,
14A1 ... Elastic substrate, 14A2 ... Plezoelectrlc
apedyig- 1), is Evathiicsd &ﬁfé?ssl%eCthl‘%/%rVdﬁ“ha Ly thy game.
16 ... Cbnnectlng conponent, 16A . Ba
conneEifon®part & BT | Vigiprdt |angba§'r%cﬂgmt§ﬁ1 Fioggtional

égpggptlon part, 17 ... Resin spacer, 18 ...
&fi'ng fixture, 110 ... Vi bratory conveying

apparf:at ys 1@ ggéﬁgmat}ct;ﬁ Vﬂ %%RPE¥ £UY dl{(}g-xtmhflegdlng

appara%%s comprisin ase; a conveying

??a@ra g{%gfr%?udirqg Qﬁsglﬁggtokf}%&%ﬁdé 'a@%a%@%ﬁ%doprthe

réw shaped conponent conveying passage; and
HibBEaticng .mechani sm which is interposed between the
base and the conveying body to vibrate the conveying

[bggbrlpml@nr@Eagwﬂ@quqect|on wherein the vibrating
mechanismis arranged so as to extend radially from
[opsgsiinner end connected to the base side
10 ... Rotational vibrator, 13 ... Base, 14 ... Vibrating
mechanism, 14 ... Vibrating body (piezoelectric vibration
body), 14A1 ... Elastic substrate, 14A2 ... Piezoelectric body,
14B ... Elastic plate, 15 ... Vibrating table, 16 ... Connecting
component, 16A ... Base side connection part, 16B ... Vibrating

mechanism side connection part, 17 ... Resin spacer, 18 ...

Connecting fixture, 110 ... Vibratory conveying apparatus
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to its outer end connected to the conveying body side,
and a connecting conponent is interposed between the
vi brati ng mechani sm and the base, the connecti ng
conmponent bei ng connected to the inner end of the

vi brating nmechanism and having a base side
connection part extending radially outward paralle
with the vibrating nechanism 2. The vibratory
Cderiweyi Nng appar atus according to claim 1, wherein a
plurality of the vibrating nmechanisns are  provided at
la pl ukaVibyaberyl aeeve¥ibindPRATa%HE FPRBTLISING:
respectively, and inner ends of the plurality of the
vi br a®i PgS®echani sms horizontally directly face each

other in the vicjnit f. the axis line, 3. T

vi br af of §EBHVEY ﬁdgzﬁgPé%h§‘%d%%?%ﬁ$ﬁﬁt%nchgnPafeand
.2, wherein the connecting ¢ one ' :
R e ﬁng%Fﬁ??ﬁﬁgn%%%aﬁoé%% ee%g%n ct‘%lrceorﬁC part Y ne

25 _conne to the vibrating nechani smand the base
p?ﬁgggeéo%%ection part extended radially, whereby the

connegti g - CHPHSHL aS @R iBRPE X1 B Bhysdd YbhAerft the
The vi bratory conveyi ng apparatus according to any one

pakeChaiin®hnt tendeywher @icdy itk Wherster ahiengomelamniss ody
a plate-shaped vibrating body including a

iBl 8ZeeheelinigC diteerdlongn body, and an el astic plate
connected to the vibrating body in series are
ar r angieslr &tn ashé ovidxtenthy rmeekiizd b ysmpiF od rengdd so as to
linearly, and the vibrating body is radially |onger
ekhandt had b bby ifrqpl ate.ihenenct aenonaredits hgrbase side
tgoggglghggé end connected to the conveying body side, and
a connecting component is interposed between the
vibrating mechanism and the base, the connecting component
being connected to the inner end of the vibrating mechanism,
and having a base side connection part extending radially
outward parallel with the vibrating mechanism.
2. The vibratory conveying apparatus according to claim
1, wherein a plurality of the vibrating mechanisms are
provided at a plurality of places around an axis line
respectively, and inner ends of the plurality of the
vibrating mechanisms horizontally directly face each other
in the vicinity of the axis line.
3. The vibratory conveying apparatus according to claim
1 or 2, wherein the connecting component includes a

projecting vibrating mechanism side connection part
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a base; a vibrating table arranged on the base; and a

vi brating mechani smwhich is interposed between the

base and the vibrating table to vibrate the vibrating
table in a rotating direction, wherein the vibrating
mechanismis arranged so as to extend radially from

its inner end connected to the base side to its outer
end connected to the vibrating table side, and a .
comreetehgteonpsnentbrating efigsded iiser viegy the base side
vi brating mechani sm and the base, the connectin ,
CHRRFERIN BRY hoteerdRd gept et her v%%?%gt%c%%?ﬁ‘%ﬁmg
and havi ng a base side,cogn ctjon gart ext endi ng
FERATYE ot Sl AP EPFHIACRLY hETREZDP br at | ng

LIT.EChaQ'ihSérQr%]ga gggec%tn%de;}iongt g%pg‘%%%uszgccording to any one
of claims 1 to 3, wherein, in the vibrating mechanism, a
plate-shaped vibrating body including a piezoelectric
vibration body, and an elastic plate connected to the
vibrating body in series are arranged so as to extend
radially approximately linearly, and the vibrating body is
radially longer than the elastic plate.
5. A rotational vibrator comprising:

a base;

a vibrating table arranged on the base; and

a vibrating mechanism which is interposed between the
base and the vibrating table to vibrate the vibrating table
in a rotating direction,

wherein the vibrating mechanism is arranged so as to
extend radially from its inner end connected to the base side
to its outer end connected to the vibrating table side, and

a connecting component is interposed between the
vibrating mechanism and the base, the connecting component
being connected to the vibrating mechanism, and having a base
side connection part extending radially outward parallel

with the vibrating mechanism and connected to the base.
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