Speci fication VIBRATORY TRANSPORTI NG APPARATUS
[ Technical Field] [0001] The present invention rel ates
to a vibratory transporting apparatus and in
particular to a systemconstitution favorably used as
a part feeder for carrying conponents by the
vi bration of a carrier. [Background Art] [0002] In
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dilgstipes arranged al ong the carrying dlrectlon nmust be
odyschroni zed for notions to drive a carrier, where the
Vi ratlng bodi es_are driven ezoelectrlc bod)(,d
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diagonally upward forward in the carrying direction, thereby guiding a component

arranged on the carrier into the carrying direction.
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[Disclosure of the Invention]
[Problem to be Solved by the Invention]
[0004]
However, in the above-described vibratory transporting apparatus, a

plurality of vibrating bodies arranged along the carrying direction must be
synchronized for motions to drive a carrier, where the vibrating bodies are driven by
a piezoelectric body. Thus, there is a problem that, since the vibrating bodies are
required for adjustment of motions between them and not efficiently driven due to
mutual actions resulting from these vibrating bodies, it is impossible to improve the

carriage performance at a higher level while reducing electric power consumption.



mut ual actions resulting fromthese vibrating bodies,

it is inpossible to inprove the «carriage perfornmance
. at a higher level while reducing electric power

consunption. 1 [0005] Therefore, the present

i nvention has been made for solving the above

probl em and an object of which is to provide a
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constituted as
According to the present invention, the piezoelectric body is subjected to

deflecting deformation, with the supporting site kept at the center, by which the
coupling portion of the piezoelectric body with the first resilient body constituted as
a free end is moved rotationally back and forth in the carrying direction and a rear
part of the carrier resiliently supported along the carrying direction by the first
resilient body and the second resilient body is swayed up and down or back and
forth, thus making it possible to carry efficiently a component on the carrier.

Therefore, no vibrating body is required to be arranged in plurality along the
carrying direction, by which no adjustment of motions is required between the

vibrating bodies to reduce production costs and also improve the efficiency of
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a free end is noved rotationally back and forth in the
carrying direction and a rear part of the carrier
resiliently supported along the carrying direction by
the first resilient body and the second resilient
body i s swayed up and down or back and forth, thus
meking it possible to carry efficiently a conponent on
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[0010]

fa)

In a different aspect of the present invention, the supporting body is
installed over an installation base (9) via vibration isolators (8). The supporting
body is installed via the vibration isolators, by which it is possible to suppress sway
of the supporting body, reduce the leakage of vibration energy to the installation
base from the supporting body and also improve the carriage efficiency.

[Best Mode for Carrying Out the Invention]



According to this aspect, since the inertia nmass is
provi ded backward fromthe first position of the
supporting body when viewed in the carrying direction,
by which the carrier can be swayed efficiently, with
t he system downsi zed, to increase the driving force
in the carrying direction. [0010] In a different
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W)Hhcthé]fetdy et peﬁ'h@f the spacer 6. The spacer 6 constitutes a coupling portion
which couples the lower end of the piezoelectric body 3 with the lower end of the
first resilient plate 4.  Further, the spacer 6 is made thick in the carrying direction F,
by which there is provided a clearance D in the carrying direction F between the
Jower end of the piezoelectric body 3 and the lower end of the first resilient plate 4.
[0014]

The upper end of the first resilient plate 4 is coupled with a rear site 2a’ of
the carrier arranged thereover (the rear end of a trough 2”).  In the present
embodiment, the carrier is constituted with a carriage plate 2 having a track 2s for

guiding a component W and the trough 2’ on which the carriage plate 2 is fixed.



vi brati ng body, thereby increasing the effect of
nmonment of inertia by the inertia nmass 7 to be
described later. [0013] The |l ower end of the

pi ezoel ectric body 3 is couple with the front end part
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[0018]

The supporting plate 1 is mounted over an installation plate 9 via a plurality
of isolation members 8 which are vibration isolators. The isolation member 8 is
constituted with a resilient material such as rubber or a spring (coil spring),
preventing the vibration of the supporting plate 1 from leakage to the installation
plate 9. In particular, in the present embodiment, reaction to the supporting body
resulting from the sway of a carrier to be described later is absorbed.

[0019]
In the present embodiment, the piezoelectric body 3 is subjected to
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inertia mass 7 is to allow the center of gravity of

t he supporting body nade up of a supporting plate 1,
a supporting block l1a and the inertia nass 7 to nove
backward in the carrying direction F. The inertia
mass 7 is constituted preferably in such a nanner
that the center of gravity thereof is positioned
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aspect only by a mass rat10 of the supporting body (supportlng plate 1, supporting

block 1° and inertia mass 7) to the carrier (carriage plate 2 and trough 2) but also
depends on a ratio of moment of inertia of the supporting body to the carrier, with
the base end O kept at the center. In this instance, the inertia mass 7 is arranged
along the carrying direction to increase the moment of inertia of the supporting body,

thereby allowing the carrier to sway efficiently. In particular, in the present
embodiment, the inertia mass 7 is arranged at the supporting body backward from
the rear end part 2a’ of the carrier (or the driving unit) when viewed in the carrying
direction F, thus making it possible to suppress the length of a system in the back

and forth direction, while increasing the moment of inertia.
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per pendi cul ar posture as illustrated in the above
enbodi nent, but the piezoelectric body 3 and these
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1 Q. am 1 rranged at the supporting body backwar d
% r oRPt ﬁ% rear end part 2a' of the carrier (or the
1ervwng&WMmmﬁ when viewed in the carrying direction
Foo 1 king it possible to suppress the length of a
2;%%%2 ]%Ethe back and forth direction, while
i S|ng the nonent of inertia. 6 [0022] The
2y|kéﬁkgey transporting apparatus of the present
enti.on shall not be limted to the above-descri bed
2%x F ¥%nd, as a matter of course, may be nodified
3:i Hext@idctritsbodgys within a scope not departing fromthe
4%?%@%%8{ I hgiPr esent i nvention. For exanple, the
erfbodi ment exenplifies a linear feeder (a
51&mﬂm®n$ﬂwmqﬂm§pparatus for arrangi ng conponents and
6§ﬂﬁg&y|ng themin line), however, to which




the present invention shall not be, [imted but is
applicable, for exanple, to a vibrating hopper (a
transporting apparatus for supplying a plurality of
conmponents as an aggregate to a bowl feeder of a

linear feeder) and others. [Brief Description of the
Drawi ngs] [0023] Fig. 1 is a schematic configuration

di agram showi ng an enbodi nent of the present

Glaipént i on. [0024] 1: Supporting plate 1': Supporting
block 1 a': Upper rear part Ib': Lower front part
[é‘a C? ri age plate 2': Trough 2a': Rear site 2b':

BAt!isite 3: Piezoelectric body 4 First resilient

pl at eASibraecy transpesting apparahisgompriging Srsupportifg bodw(lak’. 7)
ahdh Bl Aoy da(gx}’er'iﬁeasﬂ Sd P adr\‘?lBIléﬁn body (3,4, 5

a carrier

_Lﬂh@eﬂ}_arranged over the supporti ng body via a
Vi br afheRgbrR@ey bdd3: infludds a gl@ioelé@ﬂﬁf lsudg/) Bhe firshedtibm®ody

hody |nclu es.a '?{0 ectric body ( a first
1on econd resilient body (5),
and tine p@éz@él@ﬁdne%ﬂv evhossyppsh esdiswonaectahid a sipporting site
( fa,oL ﬁt ecopton msz bo%%p oé{etggl ngﬁn&%d éq@ ﬁle) sgﬁémjtlgg site, and
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site, tharfntsttrhsahéntlbsdv issconheater totthellower end nhthetigroelsctrige
bb&f%teﬁ&%ﬁa@ Qﬁg@ Y&t %? h{%%éio@lecm%dv% b RRGSink BB Hn,

PlI electric _bod N a carryln
ani] iscouplad w1th the carrier at a ﬁrst position (2a’), %d ying

the second resilient body directly connects the carrier and the supporting
body at a second position (2b’, 1b’) forward from the first position in the carrying

direction, and

the vibrating body is designed so that a coupling portion (6) of the
piezoelectric body and the first resilient body acts as a free end, and

the coupling portion is a spacer (6) made thick in the carrying direction, by
which there is provided a clearance (D) in the carrying direction between the lower

end of the piezoelectric body and the lower end of the first resilient body, and

a driving unit constructed of the piezoelectric body, the coupling portion,

and the first resilient body is formed of a U-letter shape as a whole.
[Claim 2]
The vibratory transporting apparatus according to claim 1, wherein the
supporting body (1, 1°, 7) comprises a supporting plate (1) and a supporting block
1’), and
the supporting block is fixed on the supporting plate, contains the

supporting site (1a°) on the upper side and at the rear of the supporting block, and is

formed into a crank shape at side view.

[Claim 3]
The vibratory transporting apparatus according to claim 1 or claim 2,
wherein inertia mass (7) is provided at the supporting body (1, 1°, 7) backward from

the first position in the carrying direction.



and is coupled with the carrier at a first position
(2a'), and the second resilient body directly connects
the carrier and the supporting body at a second
position (2b', Ib") forward fromthe first position in
the carrying direction, and the vibrating body is
desi gned so that a coupling portion (6) of the

i ezgel ectric body and the first resilient body acts
834} ree end, and the coupling portion is a spacer

( ﬁ) n’liﬁ’@vibhit(ﬁ"v éfagsﬁdﬂﬁrll@&fﬂaﬁtﬁ@addbfd&(g ﬁoﬁ;@,@ whahix the
t here | rOVI a clear the.c
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body and the | oner end of the first reS|I|ent body,
and a driving unit constructed of the piezoelectric
body, the coupling portion, and the first resilient
body is forned of a U-letter shape as a whole. [Claim
2] The vibratory transporting apparatus according to
claim1l1l, wherein the supporting body (1 1', 7)
conprises a supporting plate (1) and a supporting
block (F), and the supporting block is fixed on the
supporting plate, contains the supporting site (1la')
on the upper side and at the rear of the supporting
bl ock, and is forned into a crank shape at side view
[Claim3] The vibratory transporting apparatus
according to claim1 or claim2, wherein inertia mass
(7) is provided at the supporting body (1, 1', 7)
backward from the first position in the carrying
direction. 8 [Claim4] The vibratory transporting
apparatus according to claim3 wherein the supporting
body installed over an installation base (9) via
vi bration isolators (8). 9






