1 SPECI FICATION [Titl e of the Invention] VIBRATORY
CONVEYI NG APPARATUS [Technical Field] [0001] The
present invention relates to a vibratory conveyi ng
apparatus, nore particularly, relates to vibratory
conveyi ng apparatus suitabl é for conveying a great
nunmber of small el ectronic conponents. [Background
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Further, an apparatus has been proposed in which the vibrating body is



are driven at phases opposite fromeach other (for
exanpl e, see Patent Docunent 3). [0004] Further, an
apparatus has been proposed in which the vibrating
body is 2 supported by the base so as to have a
fulcrumat its niddle part,2the conveying body is
connected to the vibrating body on one side of the
fulcrum and the inertia body (weight) is connected
supbortéchiey thiefbase soneg th baye ofultrhm apits eniddliegertothe ichavefyirigdrodpnis
Pat . an
conglgc%d toetﬁé‘@pdrﬁ nﬁso%%y of'd %%Eldﬁ‘%?%geﬂfcr% arfdtht E)&f‘eﬁ‘ﬁ@gﬁdg

par at us conv ey | n
(weagié) Jéwdm@ﬁctetdﬁé the ‘ﬁbtﬂtliﬂg Godn ey tl@rcéh@f@rd%r,ftt fwlqsu@

exa%ﬂf@ rseé’ Pﬁelﬁ'boc%h@ﬁf ) %ﬁﬁ%ore tAA&pphfts ieRbvAl inBREibh the
onne o.the Inertia

cony RANG P L RREARGOGTE BEETE Lo i SPRGclecita canppgya an
eladbietswsoit, tieoth&resmtdiof eb@lﬂvibﬂmdg lbb&y Basanedtskt® thainertia body
vy i St asbel] i berpied ERRGARLRE by s thpose
(sed PagentiRocoomtytsely, 6, ¥,i Soaredt Bd &t eachefllprhmsesorwppmguapparaMrﬁmce

the %81%]—: 1%1%)%5/ ag? tl%qgélttla%dg Qretﬁgr#eﬁ%ﬁ Ee}ireg)}ﬁ%iyo %&ﬁte@%rﬁ each

VI brat
oth@rdayamidag@ aftikg ireria bad m(aftengbﬁ ceprgcipd tofihg vipgating body, there is
an a{d’vﬁﬁ‘tﬁgé {hta?ﬁ‘le tv%rﬁt'ikﬁl ®aiis RenSHivRed €5 R basd@indRtsuppressed.

Ap pl ,aéeé)lt lD&ﬁLIINSIE) aln %eg[L i ed gq%%ﬁ%?ﬁ Aé)pthcatlon No.

2002eq92083e Publ i shed Unexan1ned Pat ent Application No.

ol CeclRr Bt TR T Al e RO fed Mokl Hftcation No.
H1®3036¥ent 4: Japanese Published Unexani ned Patent

Applp ﬁﬁ?&@uxﬁ@m 3: TR 2hQ8&50 b 15 ED e X MEEPHtem ‘A ppRERARSCo.
Publis Unexam ned Patent Application No. -142630

H68482H Docunent 6: Japanese Published Unexani ned

Pat enferADRICIG B 0 Tapidese PibliSHetlOndattndd Baeurgsplication No.
Hg}ﬁgquse Publ i shed Unexani ned Patent Application No.
3119 Patent Docunent 8: Japanese Publi shed
Un e XRatdnt dclinihti 3: Yapdnesd Publipipdd GatxiaomnddoP at¢sR -Alpdioaifon No.
H913§ Docunent 9: Japanese Published Unexam ned

Ity Model plication No. H2-124920 [Di scl gsure
of tRaeent Poswmerfi: Japanese Published Unexamined Patent Application No.

H3-51210

Patent Document 7: Japanese Published Unexamined Patent Application No.
H4-153119

Patent Document 8: Japanese Published Unexamined Utility Model
Application No. H2-124919

Patent Document 9: Japanese Published Unexamined Utility Model
Application No. H2-124920
[Disclosure of the Invention]

[Problem to be Solved by the Invention]
[0005]

On the other hand, each of the apparatuses disclosed in the above documents
has the following problem: since a conveying body is connected to an inertia body
(weight) via a vibrating body and connected to a base via an elastic support, a flow of
vibration energy from the conveying body to the base cannot be sufficiently suppressed



[Problemto be Solved by the Invention]  [0005] On the
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In view of the above problems, the present invention provides a vibratory
conveying apparatus including: a base; a first conveying body arranged above the base;
a vibrating body for vibrating the first conveying body; a first elastic support connected
between the first conveying body and one side of the vibrating body; an inertia body
which is connected to the other sides of the vibrating body and constitutes a free end of
vibration; a second elastic support connected between the base and the one side of the
vibrating body, and the first elastic support; a second conveying body arranged above

e base; and a third elastic support connected between the second conveying body and

th ;

the one side of the vibrating body, the first elastic support, and the second elastic




In view of the above problens, the present invention
provides a vibratory conveying apparatus including: a
base; a first conveying body arranged above the base;
a vibrating body for vibrating the first conveying
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[0010] In the present invention, it is preferable that
the first elastic support and the third elastic

support are attached so as to be inclined in

di rections opposite fromeach other. Thus, the first
conveyi ng body and second c%nveylng body aIIow
conponents to be conveyed in the directions opposite
fromeach other. Accordingly, for exanple, the

co min rlsnpresant e1ventons ytdsl preferable thiit thectibratinghpdss the first elastic

sl 354 A8 OB bt b PR P Sl e B ety
prov@@@ e pqsltams sraged Eaward el hagkwardrp éhe q%eﬁeeﬁﬁﬁ?rémso

the ‘ﬁ@:ﬁ cBevdyath Bdyanh &m&&@eﬂ)nv fl bod}t ah& boﬁi&ﬁé frof #d rear
that theé second conv @rOV|

vibigiipg bpdigs fe,copneciigva Gy g ek ot s B rs{ﬁOéla/Fymg
bodly@nb €ecodd \coyresing bazly alreSelBSimeyE sutortad aetwavpasgiopaspaced in the

contl Bk ATt refesiiv B B BRIAD Yy pEca By Becplfive
vibtatidg podibe fA¢®tdmglasctqnaemp@p¢1tforrrtahee eandsrrdised.- aszfxﬁi@tlonally,

smc%uagsgxg%é vgﬁ"%ﬂ)nts%?teﬁf&és%ﬁc@%&o&nﬁé%ﬁé'tftut@{i By connectmg the two

rovid sitions spaced. forward
vibgtag ba@ﬁwrepswn@%wébﬁmpwgtl%Sﬁ% Ehe; o9 neHig hody st

Vlbl?ﬁaﬂ f@Hdr&?eﬂ?ﬁ%)éaﬁ Bél sttabﬁlkz)é& @;gﬁuitwmu@ yibRgioaagtemang b @altxo,d
e fr and re vi br es are connecte

endpfi bSh PR 6PE PamaYEC: 1 e LS LSRG cofhpact
[00bzjdy and second conveying body are elastically

S u p HS o&e?etnt }n%nt?o(}f t 1§ Bfé?er%ﬁ??}?aq tﬂenﬁlrspeqastﬁ%ﬂ a;r’ g% second

oSl tl on
elas@s ﬁnmé@dttbe ﬂh@l qlastip é@mpomeare viaﬁwhamg elagfé leaglies having a

confifGPHEHA Qir&tlo?loé‘h@r}‘lé‘ RER RSAE APPRRGA] Sikhhe e[a@h@ Qébport are
Addl t) on y, SI Nnce a gl.e vibration s

s, b .0 grdhant C elas qrty,,, Whe Kt %?lpmf sluﬂgorts each
includdrg th/d ﬂa@tshagedmabue Saodjb tHue &B@ﬂdﬂe I’d'grrinﬂ)nt Wglth dwpection, an

nmon i ert| od r
e S re el Ol AR S o Bt Y gireslip oBlesiy for
conveyaned ¢arbestgdueerh ¢ hnaddétiona theadodul pofchliast nttﬂeozf)ﬁleé‘mtwlastlc
supP&t bnd @k dasti e AR tme¥RS! ShdARRAERLHSs 8ﬂ?§re
e present 1nvention JS.

adannedﬁ@baimcadﬁ%ﬂxe seepudiclastie SepROEt, P erleakage af the vil
ene@v&% iheChasb RPRALcedREd biTectivRl Cbﬂv@,hl@gsfdré‘e @Mﬂj@cﬁehen@feﬁ
Oogiate shaped el astic bodies having a conmon w dth
[ Iection and the first elastic support and the third

el adhitlee pwmorrtvem(m 1tasulp:refeeﬁble thal éhenaheraiderofithvavibtatiag body

is afr%rcg%ﬁgl % ffhan%hefs gr?eos% %%re £ gl \é@? ﬂle%% dér% c% Gﬂl’é ﬁl%h@ﬁﬂﬁlan
the onnside of}\ahd tvibr@mrgemdwoihe iggntia bme@é@wrrsang%ﬁw theregnveying
bod?e@”p?Hﬁg"theeﬁ%‘E@s%r wli%a&a %dé Bx @& pfiHe85brhEhdl 58P SRAY

conveyance c¢an be reduced. | n addition,
necessafly| fpT emveYase e bs prsyentedbitpmy beinggenstated, a%}tahﬁ Jikrationy
enetdyi idviah 36t toGhSHRBGIdE dak & thedeestsidne vibirdtih raddt dahibed

preventedtflrom J) ga(%lrntg %d%monally, since the inertia body is arranged near the

conveying bodies and the unnecessary vibration mode can be prevented from being

generated, there is an advantage that the weight and volume of the inertia body can be

increased in terms of designing.
[0014]
In the present invention, it is preferable that the inertia body is arranged in a



adapted to bal anced to the second el astic support, and
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vibrating bodies 223 for vibrating the first conveying body 222X; connecting members
224 connected to one sides (lower ends) of the vibrating bodies 223 respectively; first
elastic supports 225 connected between the conveying body 222X and the connecting
members 224 respectively; an inertia body 226 which is connected to the other ends
(upper ends) of the vibrating bodies 223 and constitutes a free end of vibration; and
second elastic supports 227 connected between the connecting members 224 and the
base 221 respectively.
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Additionally, extension members 228 are connected and fixed to the sides (rear



a conveying block 221 B included in a first conveying
body and a conveyi ng bl ock 222B included in a second
conveying body are renoved, Fig. 2 is rear side
perspective view of the sane, Fig. 3 is a front view
of the same, Fig. 4 is a rehr view of the same, Fig. 5
is a right-head side view of the sane, and Fig. 6 is
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Additionally, the vibrating body 223 arranged at the front in the conveying
direction is arranged behind the front first elastic support 225, and connected to the
inertia body 226 arranged behind. The vibrating body 223 arranged the rear is
arranged in front of the rear first elastic support 225, and connected to the inertia body
226 arranged in front. That is, the inertia body 226 is arranged between the front and
rear vibrating bodies 223, and the two vibrating bodies 223 are connected to the




The vibrating body 223 is conposed of, for exanple, a
pi ezoel ectric device. Specifically, the piezoelectric
device is a binorph type piezoelectric device in which
pi ezoel ectric layers are forned on both sides of an
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voltage is applied thereto. A uninorph type
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Additionally, the common line of the first and second elastic supports is
adapted so as to be parallel with an extending direction of the vibrating body 223.
Thus, bending vibration in a direction orthogonal to the extending direction (a direction
along a plate surface) of the vibrating body 223 can be efficiently transmitted to the first
elastic supports 225, and the first conveying body 222X can be efficiently vibrated. In
the embodiment, vibration is applied to the conveying body 222X, the vibration being in
a direction slightly vertically inclined from the horizontal direction, and thus



and second el astic support 227 are arranged al ong a
connecting direction. Thus, both the elastic supports
have support characteristics approximte to that in
the case where a single plate-shaped elastic body is
provi ded between the base 221 and the first conveying
body 222X. That is, when the first elastic support 225
and second el astic support 227 are respectivel
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Accordingly, a nonent generated by the first conveying
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Further, in the embodiment, since it is unnecessary to use a specific and
complicated shape or structure for the vibrating body 223, first elastic support 225,
second elastic support 227 and third elastic support 229, manufacturing cost can be
saved. In the example illustrated, the vibrating body 223, first elastic support 225,
second elastic support 227 and third elastic support 229 each is in the plate shape.
[0031]



In the enbodi ment, different fromthe conventiona

vi bratory conveyi ng apparatus, since one ends of

vi brating bodi es 223 are connected to the first

el astic supports 225 and second el astic supports 227
respectively and the other I8nds thereof are connected
to the inertia body 226, the one end of the vibrating
body 223 does not directly and unlimtedly vibrate
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reducBd, She intensity of vibrational connection between the vibrating bodies 223 and
the first conveying body 222X (and second conveying body 222Y) can be raised, and
the vibration of the connecting members 224 can be efficiently transmitted to the first
conveying body 222X (and second conveying body 222Y). Specifically, in the
embodiment, the connecting members 224 and the first conveying body 222X (and
second conveying body 222Y) vibrate in a mode in which phases are opposite from
each other but amplitudes are approximately the same. That is, the connecting
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Here, a proper constitution can be employed for the conveying blocks 222B
and 222D in accordance with conveying modes of the components. For example, in
the example shown in Fig. 6, the collecting track 222b on the second conveying body
222Y shown in Fig. 6 is arranged slightly lower than the feeding track 222a on the first



menbers 224 and the first conveying body 222X (and

second conveyi ng body 222Y) vibrate in a node having

a node of the vibration at the center of each first

elastic support 225 (and third el astic support 229)

in alength direction. The B@bject to be conveyed can

be efficiently conveyed in such a vibration node.
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[00¢@nponents. For exanple, in
Moreover, a vibratory conveying apparatus of the present invention is not

limited to the example illustrated, and various modifications, of course, are applicable

without departing from the scope of the present invention. For example, the first

elastic support and the second elastic support are integrated into a single elastic member,
and the connecting member or vibrating body may be connected to a proper part of the
elastic member. Additionally, although the conveying directions of the first conveying
body 222X and second conveying body 222Y are opposite from each other, the present



the exanple shown in Fig. 6, the collecting track 222b
on the second conveying body 222Y shown in Fig. 6 is
arranged slightly lower than the feeding track 222a on
the first 13 conveying body 222X shown in Fig. 6. A
conmponent (for exanpl e, con%bnbnt having a defective
posture) is adapted to drop onto the collecting track
222b when being renoved fromthe conponents conveyed
invertidnhie nbeleditedytotthiscénd2P exaatple, tbodipentions of the vonveyipg bodies

Y....].0 i £ f . :
ma B e St Srflec FERY BomcSe BURR sy R HleRRed sdg oy side
[Brigh presseinrmment yhe/arawingdl | y att ached bet ween the
[oogppnecting member 224 and the inertia body 226. Thus,
t he vibrag%&g bodi es 223 make %he,inertia bodé 226 ¢
appriogi histaelrgntsuleipEBwReeiveyVIQY BF AV IralgRCNBUPE ARgTatus of an
emb&limesibcthidimng e gheédnetréBatton. bet ween the vi brations

of the %nertia.goq¥ 22? a%d §§§€ng %pnveying body

222Y Bantf 2 PHS SHYTPGIYS EF En &f%een t he vibrations

of thie. Tomeattiviey nEibeam@24 and first conveyi ng body
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i bratory conponent conveyi ng apparatus 210

bow [ype
SYSteHHINC “ﬂ%&f%%?aé?%ry conponent conveyi ng apparatus 220
[00a2}e nmounted on the table 203. The vibratory conponent
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rising. on t conve¥Lq? track 211 a shifts onto the
228 dudensiprypgaRer, 225 alhird dagtiGsyBPYAt transfer part X
Wil e the conponents are conveyed to the right side
in Fig. 6 on the feeding track 222a, a conponent
havi ng no predeterm ned posture 1is renoved onto the
collecting track 222b at the conponent renoving part Y
and conveyed to the left side in Fig. 6 on the
collecting track 222b. The conponent conveyed on the
collecting track 222b is returned to the conveying
body 211 at a conponent returning part Z, and
conveyed on the conveying track 211 a. [0040]
Moreover, a vibratory conveying apparatus of the
present invention is not Ilimted to the exanple
illustrated, and various nodifications, of course, are
appl i cabl e



wi t hout departing fromthe scope of the present
i nvention. For exanple, the first elastic support and
the second elastic support are integrated into a
single elastic nmenber, and the connecting nember or
vi brating body may be connetted to a proper part of
the elastic nmenber. Additionally, although the
conveying directions of the first conveying body 222X
CLaidSsecond conveyi ng body 222Y are opposite from each
ot her, the present 14 invention is not limted to
this, and for exanple, the directions of the conveying
bodi Bdat iswleiped ishe sane, or three or nmore conveyi ng
1. bodi R&/lmﬁbr}bé‘or@%zﬁﬁgﬁﬂaﬁiug@o@ risihg [Brief
Descr %FI on of the Draw ngs] [004 ] Fig. 1 is a front
Si deab spective view of a vibratory conveyi ng
appai ﬁtsUSomfeyﬁtlg body’aﬁdngmrﬁbommerbdsmg to the present

i nvent i on. s ive view of
t he %Xlr% “ngﬂé“’gy f%r v1§ra9ng r grﬁr Vi gyv&g ?ﬁ@ same. Fig. 4
i s aafistelasticeswppért comnestedbetviicg thesﬁnssccalvpylgﬁtbommd one side

Of‘%ﬁ%ﬁt‘f?%‘a the same. Fig. 6 is a plan view show ng
hstitution of a conponent feeding system

i ncl adinAgiatiedy sdweh is comsgied to iy, othengidss of Hiey g hetygpnd
corBRAsa fise endDF vibradse, 222X .. First conveying body,

R R N e
v1bwmgcbbtiy, add6he filshelasticosuppaty,, 227... Second el astic

suppg Third el astic

suppo%etcoﬂ%g()%v&&?i%g J% Jthe st an A vi bratory

convethindglastip auppoiscopnensed kitween the senpnd coaveyingshody and the
onecﬁ&v SMhOYiveatY vy 2Re %‘st%%ﬂ@ sﬁﬂi‘)%rtbﬁﬁﬁh% §ec‘6h@ %ﬁtsﬂu%hpport

odyfor V|brat nh " I rst

ela:ﬁ&@)ﬂp@cﬁﬂ agd ﬁleSthH& ela@ﬁc Elitﬁboiotlabd‘ ﬂ’blvi’digd ﬁl@dvo D@ﬁhdnﬁeﬂhtfr(ﬁlt of the

andvliehmab]ratmg bodies are connected to the common inertia body, and
the first conveying body is elastically supported by the first elastic supports at

the front and rear in the conveying direction, and the second conveying body is
elastically supported by the third elastic supports at the front and rear in the conveying

direction.

2. The vibratory conveying apparatus according to claim 1, wherein the first
elastic support and the third elastic support are attached so as to be inclined in directions

opposite from each other.

3. The vibratory conveying apparatus according to claim 1 or 2, wherein the first
elastic support. the second elastic support, and the third elastic support are plate-shaped

elastic bodies having a common width direction, and the first elastic support and the

third elastic support are adapted to be narrower than the second elastic support.

4, The vibratory conveying apparatus according to any one of claims 1 to 3,
wherein a connecting member is interposed between the vibrating body and the first



a second el astic support connected between the base
and the one side of the vibrating body, and the first
el astic support; a second conveyi ng body arranged
above the base; and a third el astic support connected
bet ween the second conveyi i§ body and the one side of
the vibrating body, the first elastic support, and the
second el astic support, wherein two sets of the
elastit lsupyiort) thelsochnd dldstic Supsirt, ehditheithird elpgior suppetheand @cond
cong(!:c%%h é)%(sjlﬁgﬁ) Bf{hte ’coﬁx%nhg ?ne'iﬁﬂef Q) tﬁL: @rﬂrét?’xg%b@@ 4 &n %%ase side

I nert

relat;mlgo thase 9fithe wemp@tmg mﬁmb@ﬁ@ tl@f‘oﬁwteeglasﬁg S&:}W%ﬁhecﬁ?cond elastic

sup @%Q&p&h“ﬁhydaﬁﬁ@upﬂhh the front and rear vibrating

odi es are connected to the conmmon inertia body; and

the first conveying body is elastically supported by
the first elastic supports at the front and rear in
the conveying direction, and the second conveyi ng body
is elastically supported by the third elastic
supports at the front and rear in the conveying
direction. 2. The vibratory conveyi ng appar at us
according to claim1l1, wherein the first elastic
support and the third elastic support are attached so
as to be inclined in directions opposite from each
other. 3. The vibratory conveyi ng apparatus accordi ng
toclaim1l or 2, wherein the first elastic support,
the second el astic support, and the third elastic
support are plate-shaped elastic bodies having a
common width direction, and the first elastic support
and the third elastic support are adapted to be
narrower than the second el astic support. 4. The
vi brat ory conveyi ng apparatus accordi ng to any one of
claims 1 to 3, wherein a connecting nmenber is
i nt erposed between the vibrating body and the first 16
el astic support, the second el astic support, and the
third elastic support, and a connection position of
t he connecting nenber to the vibrating body is on the
base side relative to those of the connecting nenber
to the first elastic support, the second elastic
support and the third el astic support.



