VI BRATORY CONVEYI NG APPARATUS Description [ Technica
Field] [0001] The present invention relates to a
vi bratory conveying apparatus, nore particularly, it
relates to a vibratory conveying apparatus suitable
for conveying a great nunber of small electronic
conponents. [Background Art] [0002] Various kinds of
vi bratory conveyi ng apparatuses for conveyi ng snal
conponents such as el ectroni c conponents are
generally used in factories. In such a type of
vi bratory conveying apparatus, recently, high feed
speed and f eeWIBRA®ORYi CONWEYENBeaRPARAAUSed, and hi gh
speed and high performance have been urgently
required. Additionally, since a nounting apparatus
and ot her processing apparatuses, for which high
Dgpeciipitarni s required, are provided side by side in a
f eedi ng pl ace of such el ectronic conponents, it has
[BeshnperAt Eded@! that vibration generated by the
vi bratory conveyi ng apparatus has influence on action
[PVt pe processi ng apparatuses. Thus, various
propgsal s _have been _convent.i gnal | resented so that .
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conveying apparatus suiltable for conveying a great number

of small electronic components.
[Background Art]
[0002]

Various kinds of vibratory conveying apparatuses for
conveying small components such as electronic components are
generally used in factories. In such a type of vibratory
conveying apparatus, recently, high feed speed and feed
precision have been required, and high speed and high
performance have been urgently required. Additionally,
since a mounting apparatus and other processing apparatuses,
for which high precision is required, are provided side by
side in a feeding place of such electronic components, it
has been pointed out that vibration generated by the vibratory
conveying apparatus has influence on action of the processing
apparatuses. Thus, various proposals have been
conventionally presented so that the vibration generated by

the vibratory conveying apparatus may not be transmitted to
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[ 0003] As the above proposal, rubber or a spring is

generally placed under a base to absorb vibration.

However, there exists a structure that vibration

energy itself is prevented from |eaking to the

outside fromthe vibratory conveyi ng apparatus. For

exanpl e, an apparatus has been proposed in which the

base and a conveying body are elastically supported

by a pair of elastic supporting springs, one end of

each piezoelectric device as a vibrating body is

connected to the conveying body, the other end
thBepreptidls convret edténtapokpebliea body (wei ght)

and thus the conveying body is vibrated by reaction of
[obe3]linertia body (for exanple, see Patent Docunments 1

and 2). Additionally, an apparatus has been proposed

i n wWiischhe alYowshaparaddlatiuppesody hapmga we generally

vibrating parts is connected to the base, a conveying
pbadyd vadesmrert o B8 Sere VidTrathieon, bHareNg paiiar ofxists

the Y-shaped body via the elasti¢ supporting spring
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device as a vibrating body is connected to the conveying body,
the other end thereof is connected toan inertiabody (weight),
and thus the conveying body is vibrated by reaction of the
inertia body (for example, see Patent Documents 1 and 2).
Additionally, an apparatus has been proposed in which a
Y-shaped vibrating body having two vibrating parts is
connected to the base, a conveying body is connected to one
of the vibrating parts of the Y-shaped body via the elastic
supporting spring, the inertia body (weight) is connected
to the other vibrating part, and the two vibrating parts are
driven at phases opposite from each other (for example, see
Patent Document 3).
[0004]

Further, an apparatus has been proposed in which the

vibrating body is supported by the base so as to have a fulcrum

at its middle part, the conveying body is connected to the
2



body (weight) is connected to the vibrating body on

the other side of the fulcrum (for exanple, see

Pat ent Docunent 4). Furthernore, an apparatus is

known i n which the conveying body and one end of the

vi brating body are connected to each other via an

el astic support, the other end of each vibrating body
is connected to the inertia body (weight), and anot her

el astic support is interposed between the inertia body
and the base (see Patent Docunents 5, 6, 7, 8 and 9).
In each vibratory conveyi ng apparatus, since the

.. vEBR¥eYhBgdbbadyomnshe tdieid ref tihe Badyramg whbr ahedisértia
t he phases opposite from each other by addition of

bblg (werdhta) Bhedyorimetgéid Jtocohaecitiadht iray bheyvobitate agher
body, there is an advantage that the vibration energy
st fat of stheahshtrtmd (fort heabpse, capcbBasapprégsedent 4) .
Pat ent Docunent 1: Japanese Published Unexam ned .
FpatBALMOABp| fRafPBArABYS2002kB0PR32NPERéAR e upepYeping
Japanese Published Unexam ned Patent Application No.

befip PeBe2e PAfeRt Tt dert 3N VAPEHEIES MpBIIHes to each
BRI, gl PRl Lon A PR 345200 Bl B o
80811 £ N B8 ARSSH Pl o poUIE S, Janonssee:
oFZHEDE TR, o aggsts B et er it Sahosy and
the base (see Patent Documents 5, 6, 7, 8 and 9). In each
vibratory conveying apparatus, since the conveying body and
the inertia body are vibrated at the phases opposite from
each other by addition of the inertia body (weight) connected
to the vibratingbody, there is an advantage that the vibration
energy that is transmitted to the base can be suppressed.

Patent Document 1: Japanese Published Unexamined Patent
Application No. 2002-302232

Patent Document 2: Japanese Published Unexamined Patent
Application No. H10-203624

Patent Document 3: Japanese Published Unexamined Patent
Application No. H6-345238

Patent Document 4: Japanese Published Unexamined Patent
Application No. H8-108917

Patent Document 5: Japanese Published Unexamined Patent
Application No. H9-142630

Patent Document 6: Japanese Published Unexamined Patent
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Pat ent Docunent 7: Japanese Published Unexam ned
Patent Application No. H4-153119 Patent Docunent 8:
Japanese Published Unexamined Uility Mde
Application No. H2-124919 Patent Docunent 9: Japanese
Publ i shed Unexam ned Uility Mdel Application No.

H2- 124920 [Di scl osure of the Invention] [Problemto be
Sol ved by the Invention] [0005] On the other hand,
each of the apparatuses disclosed in the above
docunents has the follow ng problem since a

conveyi ng body is connected to an inertia body

__ Appeiight) ovi 8c.aHai-Bratliong body and connected to a base

via an elastic support, a flow of vibration energy

f r om pdte=rcobveynrgtbadyapont be Pubddesheaihotxdoeined Patent
sufficiently suppressed (Patent Docunents, 1, 2 and
Agplicsicnos, Nal-t Hdugh 3flléw out of the vibration energy

to a set-up surface can be reduced, the vibrating body
or &atmer Desvinegta 8pecidransts ucipld shgd sHapsamsned
a.supporting structure is required to be used,
Ukdhdtdctaephgrepst cridrBales, H2add 47ilbr at i on
characteristics and the like are required to he .

adj ust®dHor PRFUGSEEct Pt o ‘{?é’aéb?ﬁﬁey%&fbltlﬁgtedi sgn?i‘aﬁﬂ'l:ned

I ticuﬁé t | exi.bly .adapt taq.,si ilxon or

Ugﬁ@??gn ﬁ?g %Egééﬁﬁ¥688uﬁ8htgzslgﬁgbg); since the
[bPELt g, bad f(‘é'ﬁ'eg%l;en‘ﬁ%ﬂi‘:t ed to the vibrating body
I'S “supported on the base Vi 4 the elastic support,
[bRbB18kI HEt YECSbvRasheakhy thGes@ABn]

[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
avibratingbody and connectedtoabaseviaanelastic support,
a flow of vibration energy from the conveying body to the
base cannot be sufficiently suppressed (Patent Documents,
1, 2 and 4); since, although flow-out of the vibration energy
to a set-up surface can be reduced, the vibrating body or
a member having a specific structure and shape as a supporting
structure is required tobe used, manufacturing cost increases,
and vibration characteristics and the like are required to
be adjusted for an object to be conveyed, that is, it is
difficult to flexibly adapt to situation or environment

(Patent Documents 3 and 4); since the inertia body (weight)

connected to the vibrating body is supported on the base via
4



as a conventional structure that the base is arranged
on the set-up surface via rubber or a spring, a
flowout situation - of the vibration energy is nainly
determined by elastic characteristics of the elastic
support between the inertia body and the base, and
therefore, the vibration energy that is transmtted
to the set-up surface cannot be sufficiently reduced
(Patent Docunents 5, 6, 7, 8 and 9). [0006]
Addi tionally, for exanple, Patent Docunent 3 discloses
that the conveying bodies are connected to both
tWiebeatisd c papbsref, eadh ¥tshapedevibr abkngabagy the same
respectively, but, in such a constitution that the
apl arabntantaforconweyivag dredirat @te beaernéstadringédien the
vi brating body, a |load applied to the vibrating body
sies Mcheaﬁedeamﬁbtﬁuﬁbameneaispai@@sgiﬁimwjputthatuation
damage i s caused such that the vibrating bo
Oél@ﬁﬁﬂ¥%h¢&?ﬂ%@d?ner§Ycﬂécﬁéﬂfﬂpomﬁﬂeﬂmkﬁ%%p%ﬁ efpgtic
resent invention was nmade in order to solve the, ,
CRBERE terdBIte S, CAnbNGi Pk BE 1 provRRA g Letniastattdey inertia

O SNy B U5 CREEELE L TSR Mt e
18ft5%§ﬁé%p%$&L8€ﬁ%fnergxu%g%%g OUt%ﬂgﬁﬂglethef?aghgntly

capa
b b Me f
RSSO E CRA eyt 0 e o [veans 1o
[0006]

Additionally, for example, Patent Document 3 discloses
that the conveying bodies are connected to both vibrating
parts of each Y-shaped vibrating body respectively, but, in
such a constitution that the plurality of conveying bodies
are connected to the vibrating body, a load applied to the
vibrating body is increased and thus there is a possibility
that damage is caused such that the vibrating body, e.g.
piezoelectric body, is cracked.

[0007]

Thereupon, the present invention was made in order to
solve the above problems, and aims at providing a vibratory
conveying apparatus capable of raising vibration efficiency
by, for example, suppressing the flow-out of the vibration
energy to the outside on the basis of change of a vibration
mode, and capable of reducing the load to the vibrating body.

[Means for Solving the Problem]
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In view of the above problens, the present invention

provi des a vibratory conveyi ng 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; and a second el astic support

connected between the base and the one side of the
___[ybbsating body, and__the first elastic support, and

further including: a second conveying body; and a

t hi rdrelvdstd @ fsuppoaboeenpecbedmbet weenprébenseconention

conveyi ng body and the one side of the vibrating

phodydes hee vilbrstt oglyaspheeglipporppaamous hecdechmdi: a base;

el astic support. [0009] According to the present _

a | fiviegtt icomvesiimee brHy e bragEA@beerydo&asrat adi Heeating
and unlimtedly vibrate the conveying bodies but _
be@nerar 84bypbiagi bhe Hetiide FOEFRNEEEI Brdpart §16Ft ehestic

first and third elastic supports and the.s

WP T OB SO I S COOAF T L gaBPrEnPE o
1 F P BaYd MOS0 BUThT 401 DICBher By 1 Gy oo Shed
t e T & R e PTG e R e =

ff@@¥§¥i89xﬁﬂg¥n§§ﬁHrQBQEySQQBEE§Q9ﬂ9§UEQup?QQt connected
conveying direction conpared wwth a conventi ona
p¥tPEAE ATHe base and the one side of the vibrating body, and
the first elastic support, and further including: a second
conveying body; and a third elastic support connected between
the second conveying body and the one side of the vibrating
body, the first elastic support, and the second elastic
support.

[0009]

According to the present invention, since the vibrating
body does not directly and unlimitedly vibrate the conveying
bodies but generates vibration between connection parts of
the first and third elastic supports and the second elastic
supports, and the inertia body, reaction from the conveying
bodies is less likely to be transmitted to the base. Thus,
vibration energy flowing out to the outside is reduced,

transmissionefficiency of vibration is raised, and vibrating

mode of the first conveying body accurately corresponds to
6



conveyi ng apparatus. Accordingly, vertical struggles

of the conveying bodies are reduced and the

conveyance efficiency is inproved. Additionally,

since the vibrating body is connected between the
inertia body constituting the free end of vibration

and a connection point of the first elastic support,
second el astic support and third el astic support and
thus both ends of the vibrating body are connected to
novabl e parts having a high degree of freedom
respectively, concentration of a |load applied to the
avtbnatiyhgghbidhe disi srekeapededTiish a ¢onvexiahmia] viibeatory
vi brating body is prevented from bei ng danaged even
ddnueheing apphrayuet doraeyding hodivestare lcdmveagleasd of the
Accordingly, the apparatus is easily designed, and |
asratsiviingy boshie seader andecelerrdftharr By v e ffdcieRcy
In the present_invention, it is preferable that tge )
ifS rgtorevedt i cAaphoPRadhY. t REDCRI rid %l RERFRESippBPEY 1s

o attie%‘f P?%me%%c o iR LTHELY T T bR T ond
y, and, ' d Il
otV TROCRe AR | Do abh B a £ SErE BLER erdpPore,

é%%%H&ﬂ%¥§§%%é(gﬁéyﬁq%?{?dt 8 PAnents cugpﬁﬁﬁy%%us

In one rection defective conmpone IS

Hég}ggﬁgs had £ Ma¥% 1 e $dBbhanerusbintbecd &PMSEFable parts

. Ct!Ve Conponent can be returned in a reverse
Hivied haighTRdgrekh®r reeRpRRgNtSsadt beef e ciincrftirghtion

speed. Here, it is desirable 7 that the second
groRveyhadapelyeditso prmy ivdedapdmnal bebywi s hréheased. Thus,
forexample, thevibratingbody isprevented frombeingdamaged
even i1f the plurality of conveying bodies are connected.
Accordingly, the apparatus is easily designed, and stability
and endurance thereof can be raised.

[0010]

Inthe present invention, it is preferable that the first
elastic support and the third elastic support are attached
so as to be inclined in directions opposite from each other.
Thus, the first conveying body and second conveying body allow
components to be conveyed in the directions opposite from
each other. Accordingly, for example, the components are
conveyed in one direction while a defective component is
removed halfway, and simultaneously the removed defective

component can be returned in a reverse direction. Thus, the

components can be fed at a high speed. Here, it is desirable
7



first conveying body and receives an object to be
conveyed which is renoved at a renoving part provided
in the first conveying body. [0011] In the present
invention, it is preferable that the vibrating body,
the first elastic support, the second el astic
support, and the third elastic support are
respectively provided in tw positions spaced forward
and backward in the conveying direction of the first
conveyi ng body and the second conveying body, and
both the front and rear vibrating bodies are
. .tbafnnegs et dand benceying boey tiisapboty defhpisral hel fuirtst the
conveyi ng body and second conveyi ng body are
felrast coalkyinguppayt @ad atedavov s idnedpacedbel notlheyed
conveying direction, respectively, and the two
wposht iensempeedonhest sdmpyinbeparsspeoviidedviibr fhengirst
bodi es. Accordingly, conveyance perfornmance can be
cpavs®¥dngABErYi-onal |y, since a single vibration system
%resonance systen) is constituted by connecting the
1‘l'ibrating bodi es corresponding to the two
positjons to the common inertia, pbody, vihratjon
Char st S T A Kot D CEBbT T p ol Ty oPUF oL 6P IEngnat the

vibratio stem.can .be-raised, endura of _each .
A L e A R e A e

sg’?ggg?gg}%ﬁ: hté{&?%lél]};éli?g?gggﬁ{:e%‘:ﬁ@}pdﬁve&!é oPesia&cjc§vely
p?lﬁ??%é@%%@l@ pobheisgcanh &l aFJ G a3¥PRARL ANEVA A8 in the
conveying direction of the first conveying body and the second
conveying body, and both the front and rear vibrating bodies
are connected to the common inertia body. Thus, the first
conveying body and second conveying body are elastically
supported at two positions spaced in the conveying direction,
respectively, and the two positions are connected to the
respective vibrating bodies. Accordingly, conveyance
performance can be raised. Additionally, since a single
vibration system (resonance system) 1is constituted by
connecting the two vibrating bodies corresponding to the two
positions to the common inertia  body, vibration
characteristic can be stabilized, rigidity of the vibration
system can be raised, endurance of each part can be improved,
and the whole apparatus can be made compact.

[0012]

Inthepresent invention, it ispreferable that the first
8



el astic support are plate-shaped el astic bodi es having

a comon wdth direction. If the elastic supports

each including the plate-shaped el astic body thus

have the common w dth direction, an unnecessary

vi brati onal conponent except vibration in a direction
necessary for conveyance can be reduced. [0013] In

the present invention, it is preferable that the other
side of the vibrating body is arranged higher than the
one side thereof. If the other side is thus higher

than the one side of the vibrating body, the inertia
cbhedyieaBupgoat| apgedscpenl thesecopveyppgrbodh@sthdhusird
t he unnecessary vibrati'on node except the vibrationa
etapponestippecessary flate-conryeyarnds sar lodgrevemedng a
from bei ng generated, and the vibration energy
cbiwwnngriglith t dithethase silie dhe toladelcumveressar yeach
vi bration node can be prevented fromincreasin
inddidinadiig pletacehened aka st bc oy Fbuarhaa‘r@g@en@@mmon
t he conveying bodi es and the unnecessary vibration
WiHBEHR Kt B Opr 2 eRNEF FGHRYb BT A2 BERR? AtCOFP e eeFsePT
an advantage that the weight and vol unme of the
vERERET 3 botly 2c B T66 REr EASEFS A (e BT IR G 7 P
%3014% In the present invention, it is preferable that
TtHhe“°tnertia body is arranged in a height range of
ggfghapping 9 with thevibrating bodies.. L... the

[ . .

rnertia body is thus

Inthe present invention, it ispreferable that the other
side of the vibrating body is arranged higher than the one
side thereof. If the other side is thus higher than the one
side of the vibrating body, the inertia body can be arranged
near the conveying bodies. Thus, the unnecessary vibration
mode except the vibrational component necessary for
conveyance can be prevented from being generated, and the
vibration energy flowing out to the base side due to the
unnecessary vibration mode can be prevented from increasing.
Additionally, 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 height range of overlapping
9



arranged in the height range of overlapping with the
vibrating bodies, the inertia body and the vibrating
bodi es can be made vertically conpact, and thus the
hei ght of the apparatus can be reduced while a
predeterm ned performance is secured. [0015] In the
present invention, it is preferable that a connecting
menber is interposed between the vibrating body and
the first elastic support, the second el astic support,
and the third elastic support, and a connecti on
position of the connecting nenber to the vibrating

~ whedy the onidhe Baseoside. refatkve tiadhase widd hes thus
connecting nenber to the first elastic support, the

aseaapddelrashé G eSuppordn@ad ftdwee t Tapoi nelashithesuppoat ing
Thus, the intensity of vibrational connection between
bbHeew| briat iioe rsystleody reldutdhagr theat vidbatiirg badypcandde
the first and second conveyi ng bodi es can be raised,
vantichélappareacs can beufsdee IwgéwtdOéomm@ppar[aB@ﬂ can
Mode for Carrying Qut the Invention] [0016] .
beerefnaeterhiaf enbsarfERrNSNEhEepesBAN RNV EntEGHed -
will be described with reference to an exanpl e
[PPLastrated in the drawings. Fig. 1 is a front side
schemati c, perspective view. of a,vibrataory conveyi
appaﬁgl h%z@ %Fepﬁe TEWSSi et tor AT ﬁﬁf%ﬁ Y ke 4
§8n¥8¥agg RLRGK, 204 B Jnclideds Wi ddid 3heC0RKeXt Mg noay

a conveying ude in a seco

aﬁ&nt\,’ﬁé“ 9 s 1 Q BAY; ¢ AR o teMYRAserbhg: e2ak818 E88Port,
5

si de perspective view O
and the third elastic support, and a connection position of

the connecting member to the vibrating body is on the base
side relative to those of the connecting member to the first
elastic support, the second elastic support and the third
elastic support. Thus, the intensity of vibrational
connection between the vibration system including the
vibrating body and the first and second conveying bodies can
be raised, and the apparatus can be made low and compact.
[Best Mode for Carrying Out the Invention]

[0016]

Hereinafter, anembodiment of the present inventionwill
be described with reference to an example illustrated in the
drawings. Fig. 1 is a front side schematic perspective view
of a vibratory conveying apparatus 220 of the embodiment form
which a conveying block 221B included in a first conveying

body and a conveying block 222B included in a second conveying
10



the same, Fig. 3 is a front view of the sanme, Fig. 4
is a rear view of the sane, Fig. 5is a right-hand
side view of the same, and Fig. 6 is a schematic plan
view showing a constitutional exanple of the

vi bratory conveyi ng apparatus. [0017] The vibratory
conveyi ng apparatus 220 of the enbodi nent has: a base
221; a first conveying body 222X arranged above the
base 221 (see Fig. 6, which includes a trough 222A
shown in Figs. 1 and 2 and the conveying bl ock 222B
shown in Fig. 6,); vibrating bodies 223 for vibrating

._.bbhe di&stergonueyimg. body 2226r cgqraée@teir@%emﬁb@r §idR4of

connected to one sides (lower ends) of the vibrating
thedigse 22Bigespecki yefyonti vséwebasthe ssuppoFig. 225is a
connect ed between the conveyi ng body 222X and the
reannectw ngt nembersn 24 ires Pedtsi wekyghanhandr siidebodyw of

226 which is connected to the other ends (upper ends)
thé shme,vibdathiiny bodiesa22ghandtéonsiligtutdsva fheeing a

end of vibration; _and second elastic supports 227
cepphbbtbdopetl weemliseof EEnEtR T RO HE FPENVS Y274 2Pl ¥ Higis -

base 221 respectively. [0018] Additionally, extension
[¥ekbers 228 are connected and fixed to the sides

(rear sidesé of the connectin

Feepde GER b2 CoRe SRNE ST CUErCRhBRS G0 R T FRPoaiment
haels ?Sg Ibcaségaﬁo'r gsflzf‘gt ro%&e%gﬁeé:tl?gb%a{ EZE&eaJ@%g%géggbove

nenbers respective er ends

c50%s LhouNELDI ey Kl Ghash! nsYRROL!S 22U 922A shown

yi ng body
in Figs. 1 and 2 and the conveying block 222B shown in Fig.
6,): vibrating bodies 223 for vibrating the first conveying
body 222X; connectingmembers 224 connected toone 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.
[0018]

Additionally, extension members 228 are connected and
fixed to the sides (rear sides) of the connecting members
224 respectively, one ends (lower ends) of the third elastic

supports 229 are connected to the extension members 228

respectively, and the other ends (upper ends) of the third
11



222Y (see Fig. 6, which includes a trough 222C shown
in Figs. 1 and 2 and a conveying bl ock 222D shown in
Fig. 6,). The troughs 222A and 222C-are arranged
parallel with each other, and approximtely at the
same |level. The first conveying body 222X and second
conveyi ng body 222Y are al so arranged approxinmately
parallel with each other by the troughs 222A and
222C. Moreover, as shown in Fig. 6, a |linear feeding
track 222a is formed on the first conveying body
222X, a linear collecting track 222b is forned on the

38801 SNVEYE 0@ 2logYe 22déctardt bheséesdiindivaekg body
222a and the collecting track 222b are arranged

oparalsed migt.heeamh o hercl udesea troudte22enbedbwenin Figs.
the feeding track 222a provided on the first

1candeyi agd bodyo222Xi mmndo Tdwek et A ctlionn timadki 22 ) . The
provided on the second conveying body 222Y
trespést 2 ¥2h yarcbAlé¢ axerpurerdes! Pardilledtvons egeosther,
fromeach other. [0019] The vibrating body 223 is
apdrarsek ot t 6 lof abtarpF ane devpilezoBre iS¢ GuW el ng body
Specifically, the piezoelectric device is bi nor ph
2?§§e bz 88FRBE i COHERY Y | RORHi A2 i @f%elagﬁori érganged

bS8 DIR 9, 00U oL e o) 850 € oBhge200n
oShEPIAE PLRLRC 3.0 cRR B POSLTLDSXOlA 00 I e
R s e A O T S R A
y ~12 on one side of

chbi€ecrifhastix MR €5 ACRONR, BA¥IdW-@hd conveying body
222Y, and the feeding track 222a and the collecting track
222b are arranged parallel with each other. Here, in the
embodiment, the feeding track 222a provided on the first
conveying body 222X and the collecting track 222b provided
on the second conveying body 222Y respectively convey
components in directions opposite from each other.

[0019]

The vibrating body 223 is composed of, for example, a
piezoelectric device. Specifically, the piezoelectric
device is a bimorph type piezoelectric device in which
piezoelectric layers are formed on both sides of an elastic
plate respectively, and which is constructed so that the
elastic plate is bent by a predetermined voltage is applied

thereto. A unimorph type piezoelectric device, of course,

is applicable in which the piezoelectric layer is formed only
12



predeterm ned frequency is applied to these
pi ezoel ectric devices fromthe outside so that the
devi ces bend and vibrate at the frequency. [0020] In
t he enbodi nent, two sets of the vibrating body 223,
connecting nenber 224, first elastic support 225 and
second elastic support 227 are provided in two
positions, front and rear, spaced in the conveying
direction, respectively. That 1is, the first conveying
body 222X is elastically supported by the first
el astic support 225 and second el astic support 227 in
_ohworRoskidensf.f st cancgdiearpl§0821] rddpbwvenaldaying a
the vibrating body 223 arranged at the front in the
peedeeyirngnddr Ecégoantcyg asrapgeidleBehonthébe piembelectric
first elastic support 225, and connected to the
deméresa todyhe226: et dasgethdeHiheddeTheepikad eng bhodyate
223 arranged at the rear is arranged in front of the
atebhef frsguengsti c support 225, and connected to the
inertia body 226 arranged in front. That is, the
[PRePHi a body 226 is arranged between the front and
rear vibrati s 223, and the two .vibratin

}
hodt 9 Th3stnleaRhnes Aot sa e AP R 8,223
2260, 00221 The i ti body. 226. h i L |

cS5RaC LA I Y L o0 43 £E01 038 AL 090 3! 8lona

_ ( he vibrating : _
LS8R, 0 LA A 0o DI PhetS anc
rear, spaced in the conveying direction, respectively. That
is, the first conveying body 222X is elastically supported
by the first elastic support 225 and second elastic support
227 in two positions, front and rear.

[0021]

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 at 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 common inertia body 226.

[0022]

The inertia body 226 has an inertia plate 226A connected

to the vibrating bodies 223, and an inertia block 226B fixed
13



suspended and fixed fromthe inertia plate 226A
arranged above. The inertia plate 226A adjacently
arranged i mredi ately under the conveyi ng body 222X,
and the inertia block 226Bi sprojected downward from
the inertia plate 226A so as to be positioned at the
hei ght | evel approximtely the sane as those of the
vi brating bodi es 223. [0023] The first elastic support
225 and second el astic support 227 each is a
pl at e- shaped el astic body, for exanple, a plate
spring. The first elastic support 225 and second

. tel @sil G neSHRROId1 2327 Arén ardradgeie al 98¢t 8a CONBERt PGB is
direction. Thus, both the elastic supports have
sagppatiedeital ACked fgbinthe ApPr oks pabe eta? dwat ramgediebove .
case where a single plate-shaped elastic body is
Theovieledi Hetlween? 2 bk dugse <221 vaadrthgefliingted icoraday inger
body 222X. That is, if the first elastic support 225
thrdetondshedy Pe28upporthere aF a bdogkciq afel yprojected
provided at places shifting fromeach other in the,
dpranerandreeakhe dinadtioRlads dRREce8sHT Y-/ iPBr BPPoh1oned

e is generated, the wunnecessary vibration nod

nod
aBothg RATENG F et} GIPRH PHEISELY filin ST ORI HaRe of the

vibrating. directi orthogonal to a posture of the
Vﬁkﬁ?iﬁpﬁgbﬁgaﬁészggs (for exanple, vertically rocking

[ggggitionnnde) , and there is apossibilityof having an
advérse influence on conveyance characteristics of

;Ee Qﬂ§¥§¥kggé%?@%bgggppg?@gxﬁian&%e@%ﬁ@éfgéﬁﬁééhbﬁort
pports 225 and 227 are 14 ..-arranged on a- conmmbn

obing; @s ides giihed AR <1 BeLUBNSE@®SSFY example, a plate
spring. The first elastic support 225 and second elastic
support 227 are arranged along a connecting direction. Thus,
both the elastic supports have support characteristics
approximate to that in the case where a single plate-shaped
elastic body is provided between the base 221 and the first
conveying body 222X. That is, if the first elastic support
225 and second elastic support 227 are respectively provided
at places shifting from each other in the front and rear
direction, an unnecessary vibration mode is generated, the
unnecessary vibration mode being in a direction different
from an original vibrating direction orthogonal to a posture
of the vibrating bodies 223 (for example, vertically rocking
vibrationmode), andthereisapossibilityofhavinganadverse
influence on conveyance characteristics of the conveyingbody

222. However, if both the elastic supports 225 and 227 are
14



vi bration node can be prevented from bei ng generat ed.
Moreover, simlar to each above el astic support, the
third elastic supports are provided so as to have a
width direction along a common line (horizontal |ine)
orthogonal to the connecting direction. Thus, al
plate springs in one vibration systemhave a conmon
width direction, and the unnecessary vibration node
can be prevented from bei ng caused. [0024]
Additionally, the common line of the first and second
el astic supports is adapted so as to be parallel wth

. ._.a8Rang¥tientdbngohdectinena olelshe iWder abb g, hotyudddcessary
Thus, bending vibration in a direction orthogonal to

vibeaexbandidde dicrectb®n prieaediteect f oomaloeichca pekateated.
surface) of the vibrating body 223 can be efficiently

Moranseart t etdmt bat heo feacsh agdast ied assuppernpy o225, thardthird
the first conveying body 222X can be efficiently

eV BE AC ANPRIT the renbody héed sovpbriad hemei 3 Wlamhll déée%lon
t he conveyi ng body 222X, the vibration being i

aYPRBCRI GIPTEIGTht 15E vERPF £EPRYATE ndiPRad qrrt&ﬁq%l %o the
hori zontal  direction, gﬁ thuslﬁ onent s not shommg

ne

C%%n?ﬁElE%n§Efi SO Bbdy 29¥R/cah ey%@ al'dng ‘the

di t f eedi d
vEREef i fory e Bt ‘< ocertre: Hrthy OF 3raencstrﬁ%nfsu At che
%ﬁ@&@%éQPyvﬁ%%a%h%%§&£ QCQQQ%E aﬁ%& an ac ma?ggcéus@d.

rectron slightly 1 ncline
@@b@%lve to a vertical direction, and the first
el astic supports 225 15 and second el astic supports

. 22. hddidierRandt,| ehy exkhepdedi Mbtdf the first and second
elastic supports is adapted so as to be parallel with an
extending direction of the vibrating body 223. Thus, bending
vibrationinadirectionorthogonal tothe extendingdirection
(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
adirection slightly vertically inclined from the horizontal
direction, and thus components (not shown) on the conveying
body 222X can be conveyed along the conveying direction
(feeding direction). Accordingly, in order to efficiently
transmit suchvibration, thevibratingbodies 223 are extended
inadirectionslightly inclined forwardandbackwardrelative

to a vertical direction, and the first elastic supports 225
15



the vibrating bodies 223. [0025] Further, the | ower
end of the vibrating body 223 is connected to the
connecti ng nmenber 224, the upper end thereof is
connected to the inertia body 226, and thus the
inertia body 226 can be easily made closer to the
first conveying body 222X Accordingly, a nonent
generated by the first conveying body 222X and the
inertia body 226 can be reduced, and thus the

vi bration efficiency can be raised and the
unnecessary vi brati on node can be suppressed.

LI ot oL 10 U3 AR, o o

tgglgpgrggpgg 58q88st oogverlap with the vibrating body
223, the apparatus 220 can be nmade conpact in a hei ght

[Qgggytlon even if the weight and vol une of the inertia
body 226 are increased. [0026] In the apparatus 220
constrdrtited ,asHen tdwe abave, ofhere Al poweng ilsodpp?2edis
to the vibrating bodies 223 and the bending vibration

cbsngenedaKedhethHGnnnbulmﬁ@bﬁﬁﬁb%4st2@ﬂumm@rﬁﬁ@1thereOf
inertia body 226 vibrate in bendi ng direction on

ipotinndeteddes Jtn@éft\maorbmyné%odua@g bhygs W%rla@% ia
of the connecting nenbers 224 is anpllfled by th

b@@Ys¥2@l%%@l%es%%%b¥Ysm@@% chpdetebontn@l A5t 7 conveying
supports 227 on the Ease 221 servin a, fulcru

baRl CREXF | 1 SECCBAVESTR Body 853X L Vit et e it
ARILYL o0y 2608 BhhoDAYIdG 3 BBAYS S € VRS Re! PediliBly,
and thus the vibration efficiency can be raised and the
unnecessary vibrationmode can be suppressed. Additionally,
since the inertia body 226 (particularly, inertia block 226B)
isarrangedinaheight range soas tooverlapwiththevibrating
body 223, the apparatus 220 can be made compact in a height
direction even if the weight and volume of the inertia body
226 are increased.
[0026]

In the apparatus 220 constituted as in the above, when
AC power is applied to the vibratingbodies 223 and the bending
vibration is generated, the connecting members 224 and the
inertia body 226 vibrate in a bending direction on both the
sidesofthevibratingbodies223. Vibrationoftheconnecting
members 224 is amplified by the first elastic supports 225
and second elastic supports 227 on the base 221 serving as

a fulcrum, and the first conveying body 222X is vibrated.
16



t he connecting nenbers 224 is generated in the inertia
body 226 constituting the free end of vibration.
Further, the first conveying body 222X (and second
conveyi ng body 222Y) and the inertia body 226
respectively vibrate at phases opposite from each

ot her. [0027] Additionally, in the enbodi nent, the
connecting nmenbers 224 are connected to the third

el astic supports 229 via the extension nenbers 228
respectively, and the second conveying body 222Y is
vibrated via the third elastic supports 229. That is,

_abhetfibhst1¢onveyiragibadyar23% anghseeondveopyeyobnghat of
body 222Y are connected to each other in parallel in
thbeconhd¢atl h@meysiem? 2and shasheab t yd vibrtdiee inertthe body
sane node. However, although the first elastic
28Gppostts t225 ngrtiehd Nicéé ped ofinilorali Yect | dwmntdear, sehe first
the feeding direction and thus the first conveying
chougy 22X @ @iRvEs (anBrar ¢y giongetyddy b@ﬁh’qﬁ?e?%//) and the
‘upward in the feeding direction, the third elastic
iggppéptoordolr g lierw@iffg?éd’erlézv‘éF@éaF@ athBh P E 8 ORAC G from
support 225 (reverse to a collecting direction) and
eehllsOtR8Tsecond conveyi ng body 222Y receives
[ébgzit!on directed obliquely wupward in the collecting
tion reverse to the feeding direction. For

225 Cseh | Do ae ROt HRE Ty AT RORb S

z?g\gﬂ?ﬁce&r&lé?&ferﬁ fcg;diélﬂg ghiegtd Phst{d dHouaienal 6ia the
astic bodies 229 each is also

ekPehiknef rtmbe 40238 respectively, and the second conveying
body 222Y is vibrated via the third elastic supports 229.
That is, the first conveying body 222X and second conveying
body 222Y are connected to each other in parallel in the
vibration system, and basically vibrate in the same mode.
However, although the first elastic supports 225 are inclined
in a direction reverse to the feeding direction and thus the
first conveying body 222X receives vibration directed
obliquely upward in the feeding direction, the third elastic
support 229 is inclined reverse to the first elastic support
225 (reverse to a collecting direction) and thus the second
conveying body 222Y receives vibration directed obliquely
upward in the collecting direction reverse to the feeding
direction. For example, in the case where the first elastic

supports 225 each is inclined at 3 to 15° in the direction

reverse to the feeding direction, it is preferable that the
17



in the direction (feeding direction) reverse to the
collecting direction. [0028] In the enbodi nent,
different fromthe conventional vibratory conveying
apparatus, since one ends of vibrating bodies 223 are
connected to the first elastic supports 225 and
second el astic supports 227 respectively and the other
ends thereof are connected to the inertia body 226,
the one end of the vibrating body 223 does not
directly and unlimtedly vibrate the first conveying
body 222X. Accordingly, it is confirmed that the

thikat «£98VeYi Pgbegy? 2226 aecikk Al By ind bl eamdlpry 15°
the conveying direction and a vertical struggle is

i hedticeth e dhadn i($ecphabRUMRRIY iRt W& e AsBitgit Ispeetlecting
video canera or the like reveals that, although

dtcesveyance postures of the conponents are laterally
uneven, and the conponents vertically junp up and
[d6@A] or sonetines nove in a reverse direction in the
conventional conveying apparatus, the conponents are
mellihégbm%t@ﬁbydamﬁnéccdﬁéﬁéﬁ?nﬁeéﬁqmt?ﬁﬁ @%ﬁV%th@nal
direction in the enbodinent. It is confirnmed that in

Vi hEa EABBAFPRYIEY 1 B ARBIFAE DN %ﬁé@@gm% CBFFi 8ﬁeﬁ%lP§atlng

ba%?é‘;%é%meczﬁ SRS i e

A9 SLSEL iop B, 7 SONRHNG SRPSA P ot
e889”€§éf%%f’tﬁéadaﬁﬁy%ﬁédngo the inertia body 226, the one
end of the vibratingbody 223 does not directly andunlimitedly
vibrate the first conveying body 222X. Accordingly, it is
confirmed that the first conveying body 222X accurately
vibrates along the conveyingdirectionandavertical struggle
is reduced. That is, photographing with a high speed video
camera or the like reveals that, although conveyance postures
of the components are laterally uneven, and the components
vertically jump up and down or sometimes move in a reverse
direction in the conventional conveying apparatus, the
components are well-regulatedly and accurately fed in the
conveying direction in the embodiment. It is confirmed that,
in the embodiment, the vibration energy is efficiently
transmitted to the components, the conveyance postures of
the components are easilyuniformed in the conveyingdirection,
and the conveying speed is improved.

[0029]
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menbers 224 via the second el astic supports 227, the
first conveying body 222X is connected to the
connecting nmenbers 224 via the first elastic supports
225, the inertia body 226 1is connected to the
connecting nmenbers 224 via the vibrating bodies 223,
and thus vibration elenents nutually vibrating at the
phases opposite from each other are connected to each
ot her. Consequently, the vibration energy that is
transmtted to the base 221 can be reduced, and
therefore, adverse influence on an adjacent apparatus
due tmddhei yhdr By | 6Re @R DE] [ edueedcard b figé 86nBakting
be suppressed. [0030] Further, in the enbodi nent,
membee si R2Usvilanetessatynd classel @ sspesifi< 287 the first
conpl i cated shape or structure for the vibrating body
cR23eviingsbodlal2PX supporte@25] tseddrd cehastiténg members
support 227 and third el astic support 229,
Zadnut adihe ifagscostastan vwraved 225 the Exanpla body 226
dllustrated, the vibrating body 223, first elastic
1suppneches taébsnererect iR SIpsas 287 vandhehvigrating
el asti upport 229 each is in_the plate shape. . ,
bEBO3E] JHhe TRVEHIG: & BTV GUS Y SPRsPG Bl tERAL vt Rebrating
hird elastic _supparts 229 connected to the second
2 Ve oy TS T2 Y oar £ CoHIL A ad T 67 ¢ HE T R 114 hoggeh
Al 't [ ion it t :
oria com i bany 225 evrePAETRS BERY | Bt 1o

tkén§ﬁ§tE§M?@beghékE§se%kﬂ@%z&h%eiQ%Hhh@dpogﬁd %gegg§ore,

does not sinply reciprocally vibrate in the conveying
adverse influenceonanadjacent apparatusduetothevibration

can be reduced and a noise can be suppressed.
[0030]

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]

The inventorspreviouslyproposedthat thethirdelastic
supports 229 connected to the second conveying body 222Y are
connected to the inertia body 226. Although vibration can
be transmitted to the second conveying body 222Y even in this

constitution, it was revealed that, since the inertia body
19



direction but vibrates in a state where vibration for

reci procal rotation around the center of gravity

conmbines wth the reciprocal vibration (vibration

node for hulling action), it is difficult to

efficiently convey an object to be conveyed to one

side in this constitution. That is, if the conponent

is arranged on either of left and right sides in Fig.

3 above the inertia body 226 in this vibration node,

it constantly noves to the center of the gravity side
(center part). On the other hand, the object to be

2eenyeyedneansbepl seedeebyocanveyedoirata dhreséi 66nveying
according to the inclination angle of the third

dékastionsuppor viB29tby connectitrag < hehéher drikelaasitonc for
supports 229 to the connecting nenbers 224
reespectiavergtasioheaeabodi hkat cef0O82pf | granety combines
enbodi ment, since the first conveying body 222X and

wislkohle c@ﬁ%lymgabowybwzwar évebhpbepeduedet her hulling
connecting  nenbers 224 in parallel_ wth each other

aVFéo?he ¥t rist ddfdderdt §9p tSLonEluRPiRY @rePRIEFE tO

orts 29 res ect a lar load is appljed to
oR BT e oy B i 5 et i e enﬁﬁamﬁt i £
f he one S|de of each V|brat|n bod connect e
t%et%@@ He ff?sgrapggplgns%hpor <%5é£§ﬁﬂa§gcon RE'S

1%2%)% ! %n%HBgQréh%%’%J rd ngk’é ?6 Y 658l @%%St%ﬂpﬁ%ée,

81des

e other side th iI'S connecte

14 s Radymo¢e8 ’&9“&%@ éé’ﬁ’&@ﬁ dihentresend; Qf ge (center
vibration, ‘that is, both 0 sides of each V|brat|ng

p@@gy.ZZHSt%kEoﬁﬁﬁﬂeﬁéﬁQ,tﬁhéﬂbﬁﬂéét to be conveyed can be
securely conveyed in a direction according to the inclination
angle of the third elastic support 229 by connecting the third
elastic supports 229 to the connecting members 224
respectively as the embodiment.

[0032]

In the embodiment, since the first conveying body 222X
and second conveying body 222Y are connected to the connecting
members 224 in parallel with each other via the first elastic
supports 225 and third elastic supports 229 respectively,
a large load is applied to the vibrating bodies 223. However,
in the embodiment, the one side of each vibrating body 223
is connected between the first elastic support 225 and second
elastic support (and further the third elastic support 229)

and the other side thereof is connected to the inertia body

226 constituting the free end of vibration, that is, both
20



parts having small binding force respectively, and
therefore, concentration of the load to the vibrating
bodi es 223 can be released, and the vibrating bodies
223 can be prevented from being damaged. [0033]
Additionally, in the enbodi ment, as shown in Figs. 1
to 4, since the connecting nenber 224 is connected to
the one side (lower end) of the vibrating body 223
relatively |ow and connected to the first elastic
support 225 and second elastic support 227 (and third
el astic support 229) relatively high, the height of

st hesappacatHsveBRabenkedyaedpoharentensbtyYedoto movable
vi brational connection between the vibrating bodies

pd28s rand idem 1 I sli nelamveys Nge Redpe222Xe(gndirseehadefore,
conveyi ng body 222Y) canberai sed, and the vibration
cohcthereannecbifnghaeibersto2Rlecanbbetehfi bbéneby223 can
transmtted to the first conveying body 222X (and
bsetehdasedy ey b dyi 22N Sexd ifd c alZl3y canj hetheevented
enbodi ment, the connecting nenbers 224 and the first
feonvegiing Bawypoed2X (and second conveyi ng body 222Y)
vibrate 1in a node in which phases are opposite from
[89€R) ot her but anplitudes are approxi mately the sane.

Tt LS o SIS 00 Tepters 226 s Lhe Curet
2 Shonlh EpIoEaRt I8scp 00, 2hsLe MLALELLE B cne
oL SRRSO SRR LZER) ARt EAO oty 201 £01a2hves
16QNMEY8EnhBcSHEN o the first elastic support 225 and second
elasticsupport227(andthirdelasticsupport229)relativeiy
high, the height of the apparatus canbe reduced, the intensity
of vibrational connection between the vibrating bodies 223
and the first conveying body 222X (and second conveying body
222Y) canberaised, andthevibrationof the connectingmembers
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 1is, the
connecting members 224 and the first conveying body 222X (and
second conveying body 222Y) vibrate in a mode having a node

of the vibration at the center of each first elastic support

225 (and third elastic support 229) in a length direction.
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a vibration node. Myreover, a part parentheses in the

above description indicates that the vibration node

is basically the sane as that in the case where

nei t her second conveying body 222Y nor the third

el astic support 229 is provided. [0034] Further, as

shown in Fig. 5, the first elastic support 225 and

third elastic support 229 are adapted to be narrower

than the vibrating body 223 and the second el astic

support 227. This is because, if the noduli of

elasticity of the first elastic support 225 and third
.TBEagt | £c1S WRPOE lc AR W R chA®e Bifgh cile@kggeonfeyde in such

vi bration energy to the base 221 cannot be reduced
atuib t ot 1 ot egroat.edMvirbbatirpna gfatthpavehtatson kysthemabove

i ncluding the first conveyi ng body 222X, second
deenveépitngn body22p¥s whdr dtherghddiagsiza8 modienést bagically

menbers 224, first elastic supports 225, inertia body
theesang ahith@telasthe caspporare 2ed thpfesegpsd, conveying

thenmodul i of elasticity of the first elastic support
body gRdYt APFdtBRastil&dsBpPELt C229PRPE T éddcdd, ProNeded.-
fir and third elastic supports are adapted to be
[Bgﬁg ced to the second elastic support 227, and thus
the | ea e of the vibrat.ion_energy..to.the base 221

i's réﬁﬁ%z nd %ef SgPFV%%gé%nééyf%% %%ﬁ%ﬁaeigsgéﬁe?%?%%rt

is s n u

R e e e R s Rl A A B
t%Qﬁ {lﬁgn\'}i\(@f‘%{rf?ﬁrbéﬁy N SRLPRHLCABKBYHNE1adR1ic support

oriy?222 o e. conveying.. direction so as to
oehastigal ¥ because, if the moduli of elasticity of the first

elastic support 225 and third elastic support 229 are too
high, leakage of the vibration energy to the base 221 cannot
be reduced due to integrated vibration of the vibration system
including the first conveying body 222X, second conveying
body 222Y, vibratingbodies 223, connectingmembers 224, first
elastic supports 225, inertia body 226 and third elastic
supports229. Thereupon, themoduliofelasticityofthefirst
elastic support 225 and third elastic support 229 are reduced,
the first andthirdelastic supports are adapted tobebalanced
to the second elastic support 227, and thus the leakage of
the vibration energy to the base 221 is reduced and effective
conveying force is generated in the vibration system.
[0035]

In the apparatus 220, the two third elastic supports

229 are provided at the front and rear of the second conveying
22



support the second conveyi ng body 222Y. The second
conveying body 222Y is -arranged in parallel with the

first conveying body 222X, and arranged asi de “of the

first conveying body 222X so that the conveying
directions of the conveying bodies 222X and 222Y are
parallel with each other. In the enbodinent, the

length of the first elastic support 225 is

approximately the sane as that of the third elastic
support 229, and, in accordance with this, the height

of the trough 222A is approximately the sane as that

. eyt e st qugh n2226n videmened relche daeisghtss @b thestically
troughs 222A and 222C may be different from each
saiphert {19036}k oHer@nee prropebdgdxty t utlihenseammdeonveying
enpl oyed for the conveying blocks 222B and 222D in
bacyoPdatic&swht hacgadeyn nopramdes wiftht Héec driportegbsveying
For exanple, in the exanple shown in Fig. 6, the

begdlyl @2kKngandaek rapgigdonsiHe odcthe éomedyicrgvebday body
222Y shown in Fig. 6 is arranged slightly lower than
2ERE seédrhgthe SR VEYIL DAL ERE #PF§tO’%6H§é§ﬁfh‘§eWbOdles

conmponent. (for

2%5%%}%2%%3&%@%132%%@&Fb@écﬁb%%ﬁgfe) iﬁlxéla"%'ﬁf%éadéaentr
tot i , 222 , i .

bR A Umebfer LoRpones CoNTEyEd Zon thabPesiRgeLy
tht agla(mgzggd?}%?@ &P Qe{H %{%&%%‘L{pp%t%t [2%%37]and in

reover, érent from _ e vi'lrating
agtgtoggﬁggé A% reachi gry the apprgid mekekyevarddiidl | ¥22n is

approximately the same as that of the trough 222C. However,
the heights of the troughs 222A and 222C may be different
from each other.

[0036]

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 conveying body 222X shown
in Fig. 6. A component (for example, component having a
defective posture) is adapted to drop onto the collecting
track 222b when being removed from the components conveyed
on the feeding track 222a at a component removing part Y.
[0037]

Moreover, different from the embodiment, the vibrating
23



bet ween the connecti ng nenber 224 and the inertia body
226. Thus, the vibrating bodies 223 nake the inertia
body 226 approxi mately horizontally vibrate, and
unbal ance between the angle difference between the
vi brations of the inertia body 226 and second
conveyi ng body 222Y, and the angle difference between
the vibrations of the connecting nmenber 224 and first
conveyi ng body 222X can be reduced. [0038] In a
conmponent feeding system 200 shown in Fig. 6, a table
203 is nounted on a nount table 201 via proper
__byibeat RoB- paeel MBaANse 20Zo SdeimBSe By Coett 8£1 DY 8Ftached
vi brati on-proof rubber, a bow type vibratory
beowpenetite cxomeeyt INgy appédreat @ 4240d atrtee tie nhiler dbaryy226.
conponent conveying apparatus 220 are nounted on the
Thabl etR63vilhe tuinhr Sockiyes pamert onveyéngia body 226
apparatus 210 has a bow -shaped conveying body 211
appepudnagehyskpehzenhpedyconvegtag aprdcknbalancgngetween
t he convgy{&g%body 211 is nounted on a rotational
X

tREbATbe reHewd)e LB g eTHe PeaiaoRene tr EEngnsht 1a
t i ng t 211a shift to. the feedi
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[6opyeyed to the left side in

In a component feeding system 200 shown in Fig. 6, a
table 203 1is mounted on a mount table 201 via proper
vibration-proof means 202 such as a c¢oil spring or
vibration-proof rubber, a bowl type vibratory component
conveying apparatus 210 and the vibratory component conveying
apparatus 220 are mounted on the table 203. The vibratory
component conveying apparatus 210 has a bowl-shaped conveying
body 211 including a screw-shaped conveying track 211la, and
the conveying body 211 is mounted on a rotational wvibrator
(not shown).

[0039]

The component rising on the conveying track 211a shifts
onto the feeding track 222a at a component transfer part X.
While the components are conveyed to the right side in Fig.
6onthe feedingtrack222a, acomponent havingnopredetermined

posture is removed onto the collecting track 222b at the
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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 21la. [0040]
Moreover, a vibratory conveying apparatus of the

present inventionis not limted to the exanple
illustrated, and various nodifications, of course,

are applicable without departing fromthe scope of

the present invention. Forexanple, the first elastic
support and the second el astic support are integrated
doffo@nansi RgevehagsphetNenhed, cafde ybe €ONMIBLtldTE side in
menber or vibrating body may be connected to a proper
Fpar.t 6 @f theecel Astt tngenderk 28AdiI.t | Dhaldonpaldritoaghveyed
the conveying directions of the first conveying body
o22Xecandldectndg tonvdyil2gbbady r222¥nade toppbsi tenfregmng
each other, the present invention is not limted to
bpeRlys 21dndtf er cexgppeat théurgilhgcPirdits Zof apfeconveyed on
conveyi ng bodies may be the sane, or three or nore
tBEnFEYIVRY 1hEdités Ciray 1€ -ar r anged si de by side. [Brief
§%s§ription of the Drawi ngs] [0041] Fig. 1 is a front
(904 ]perspective view of a vibratory conveying

apparat us of an_enhaodi nent according to_the sent
e iR T o SRR e AP BPepleri o X FRE oot

pective view o
ihggnﬁggﬁ'isz%o%iQiﬁiééﬁz%grﬁﬁg g&&MblgfiliH§t§§€Ed, and
various modifications, of course, are applicable without
departing fromthe scopeof thepresent invention. Forexample,
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
invention is not limited to this, and for example, the
directions of the conveying bodies may be the same, or three
or more conveying bodies may be arranged side by side.
[Brief Description of the Drawings]
[0041]

Fig. 1 is a front side perspective view of a vibratory
conveying apparatus of an embodiment according to the present
invention.

Fig. 2 is a rear side perspective view of the same.
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Fig. 4 is arear viewof the sane. Fig. 5is a

ri ght-hand side view of the sane. Fig. 6 is a plan
vi ew showi ng the whol e constitution "~ of a conponent
feedi ng systemincluding the same. [Description of

Synmbol s] [0042] 220 ... Vibratory conveying
apparatus, 221 ... Base, 222X ... First conveying
body, 222Y ... Second conveyi ng body, 223 ...

Vi brating body, 224 ... Connecting nenber, 225 ..

First elastic support, 226 ... Inertia body, 227 ...
Second el astic support, 228 ... Extension nenber, 229

Thig d eliastd crr3porte kb C@idiBsamd. A vibratory
conveylng apparatus conprising: a base; a first

conveyiig Hady arreanged abave dhe d@ase; a vi brating
body for vibrating the first conveying body; a first
el asthicgy.sUppor ta coyigcitethdbetiwbenvidie ¢f rshe somveyi ng
body and one side of the vibrating body; an inertia
body Ritti-clp iis eopheot edevoshhwinphehesvdese epnshetution
vi brating body and constitutes a free end of
ogi drateanenhnfeadispgontsErAsineledppar theosaeet ed
bet ween the base and. the one side of the vibrating
[Boay:mha°thetPY&PotPastic support, and further

885@1" Si ng.

220 ... Vibratory conveying apparatus, 221 ... Base, 222X ...
First conveying body, 222Y ... Second conveying body, 223 ...
Vibrating body, 224 ... Connecting member, 225 ... First elastic
support, 226 ... Inertia body, 227 ... Second elastic support,

228 ... Extension member, 229 ... Third elastic support
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a second conveyi ng body; and a third el astic support
connect ed between the second conveying body and the
one side of the vibrating body, the first elastic
support, and the second el astic support. 2. The

vi bratory conveyi ng apparatus according to claim 1,
wherein the first elastic support and the third

el astic support are attached so as to be inclined in
di rections opposite fromeach other. 3. The vibratory
conveyi ng apparatus according to claim 1 or 2,
wherein the vibrating body, the first elastic support,
dihggecond el astic support, and the third elastic
support 27 are respectively provided in two positions
1spaced {opvatdryandnbagkwar dpparthesconmpyiingng:
direction of the first conveying body and the second
conveyi bhgsbody, and both the front and rear vibrating
bodi es are connected to the conmon inertia body. 4.
The viabfaretycennerjhagbagpararasdadcabavagthe éﬁ?eéne
of claims 1 to 3, wherein a connecting nenber is,

i nt er poSEF atiardieedy e %W%&%%tbsdﬁ%G@ﬁ‘éeﬂ?%ﬂoodyf'
el astic_sup

ort, . the second el asti upport, and the

thirdaeﬁégFEceiﬁﬁﬁ6Ft?upﬁﬁataCEBHﬁggFgoﬁegggﬁpi3%6021r8t
SRS PA RIS 0%, LA B oy, e
Lo B L1 P PUIEL HiRsesiney BlSiter sices
of the vibrating body and constitutes a free end of vibration;
and

a second elastic support connected between the base and
the one side of the vibrating body, and the first elastic
support,

and further comprising:

a second conveying body; and

a third elastic support connected between the second
conveying body and the one side of the vibrating body, the
first elastic support, and the second elastic support.
2. The vibratory conveying apparatus according to claim
1, wherein the first elastic support and the third elastic
support areattachedsoastobeinclinedindirectionsopposite
from each other.
3. The vibratory conveying apparatus according to claim

1or 2, wherein the vibrating body, the first elastic support,

the second elastic support, and the third elastic support
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are respectively provided in two positions spaced forward
and backward in the conveying direction of the first conveying
body and the second conveying body, and both the front and
rear vibrating bodies are connected to the common inertia
body.

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 elastic support,
the second elastic support, and the third elastic support,
and a connection position of the connecting member to the
vibrating body is on the base side relative to those of the
connecting member to the first elastic support, the second

elastic support and the third elastic support.
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