VI BRATORY TRANSPORTI NG APPARATUS [ Technical Fiel d]

[ 0001] The present invention relates to a vibrating
carriage systemand in particular to a system
constitution favorably wused as a part feeder for
carrying conponents by the vibration of a carrier.

[ Background Art] [0002] In general, a vibrating
carriage systemis constituted in such a manner that
el ectromagnetic or piezoelectric vibrating bodies are
coupl ed between a supporting body and a carrier
installed over the supporting body to vibrate the
carrier back and forth when viewed in the carrying
direction, therebyall owi ng various types of
conmponents such as el ectronic devices to nmove in the
carrying di r SdBRATORY JRANSEORTIRGHEE AR UShown bel ow
in Patent Docunent 1, the above-described
conventional vibrating carriage systemis constituted

| Predh@ical nefemey] that vibrating bodies including a
pi ezoel ectric body and a resilient spring are coupl ed

bpjom1g and after at two sites of a carrier and these
vi brati ng bodies . ' .

The present invention relates to a vibrating carriage
system and in particular to a systen constitution favorably
used as a part feeder for carrying components by the vibration
of a carrier.

[Background Art]

[0002]

In general, a vibrating carriage systen is constituted
in such amanner that electromagneticorpie zoelectricvibrating
bodies are coupled between a supporting body and a carrier
installed over the supporting body to vibrate the carrier back
and forthwhenviewedinthecarryingdirection, therepy allowing
varioﬁs types of components such as electronic devices to move
in the carrying direction.

{0003]

For example, as shown below in Patent Document 1, the
above-described conventional vibrating carriage system is
constituted in such a manner thai: vibrating bodies including
a piezoelectric body and a resilient spring are coupled before

and after at two sites of a carrier and these vibrating bodies



1 are vibrated diagonally upward forward in the
carrying direction, thereby guiding a conponent
arranged on the carrier into the carrying direction.
[ Pat ent Docunent 1] Japanese Published Unexam ned
Patent Application No. 2007-137674 [Di scl osure of the
I nvention] [Problemto be Solved by the Invention]

[ 0004] However, in the above-described vibrating
carriage system a plurality of vibrating bodies
arranged along the carrying direction nust be
synchroni zed for notions to drive a carrier, where
the vibrating bodies are driven by a piezoelectric
body. Thus, there is a problemthat, since the

ViR i 8 B h§Sn AT B uREdl foeak @ n 2dk sk Apiig @frection,
noti ons between them and not efficiently driven due

t thensbyadualihigoa scomgsukht g famopdt dreste edrrizr ngto the
bodies, it is inpossible to inprove the carriage
peafnyimgnderentt imnhi gher | evel while reducing electric

power consunption.n%OOOS] Therefore, the present
| RAkentoRoREgeeeh! nddRA e SBinjingedt HRexyped Fatent

&&gﬁg?ghagy cﬁn2885-f§46ff which is to provide a
[Disclosure of the Invention]
[Problem to be Solved by the Invention]
[0004]
However, in the above-describedvibrating carriage systern,
a plurality of vibrating bodies arranged along the carrying
direction must be synchronized for motions to drive a cairier,
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.
[0005]
Therefore, the present invention has beenmade for solving
the aboveproblem, and anobject of which is toprovideavibrating
carriage system which is free of adjustment of motions between

vibrating bodies and capable of realizing anefficient carriage



carriage systemwhich is free of adjustnent of notions
between vibrating bodies and capable of realizing an
efficient carriage 2 aspect. [Means for Solving the
Problem [0006] In view of the above circunstances,
the vibrating carriage systemof the present
invention is a vibrating carriage system provided

wi th supporting bodies (1, 1', 7) and carriers (2,

2') arranged over the supporting bodies via vibrating
bodies (3, 4, 5, 6), and the vibrating carriage
systemconstituted in such a manner that the

vi brating body includes a piezoelectric body (3), the
upper end of which is connected to a supporting site
ddpck .of the supporting body to extend downward from
the supporting site, a first resilient body (4)
panectesr davtihe thoweoberd] of the piezoel ectric body
to extend upward and coupled wth the carrier at a
fao0$d position (2a') , and a second resilient body
(5) coupl ed between the carriers and the supporti

bodi 61V ki SoEmEP PEsTAIOMETABEoS 4 B9 ¥Rt T Bfhe
A R e
ptrlgn%i&.%&Sv&itr}leghg)ﬂ)c%]ctin%oggd:géyeﬁ,alf,reﬂ aﬁadcarriers (2,
2') arranged over the supporting bodies via vibrating bodies
(3, 4, 5, 6), and the vibrating carriage system constituted
in such amanner that the vibratingbody includes a piezoelectric
body (3), the upper end of which is connected to a supporting
site (la') of the supporting body to extend downward from the
supporting site, a first resilient body (4) connected to the
lower end of the piezoelectric body to extend upward and coupled
withthecarrieratafirst position (2a’), andasecondresilient
body (5) coupled between the carriers and the supporting bodies
at second positions (2b’,1b') forward from the first position
in the carrying direction, and a coupling portion (6) of the
piezoelectric body with the first resilient body gives a free
end.

[0007]

According to the present invention, the piezoelectric
body is subjectedtodeflectingdeformation, with the supporting

site kept at the center, by which the coupling portion of the



[0007] According to the present invention, the

pi ezoel ectric bodyi ssubj ected to deflecting
deformation, withthe supporting site kept at the
center, by which the coupling portion of the 3

pi ezoel ectric body with the first resilient body
constituted as 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 is swayed up and down or
back and forth, thus naking it possible to carry
efficiently a conponent on the carrier. Therefore, no

pidiRileBgrhodoas wArd fRguired rdsd1hentbapgeshdiituted
plurality along the carrying direction, by which no
adp dstaent iehowed rohst ialdguiacédndeionek intthe carrying
vibrating bodies to reduce production costs and al so
dhacsientand areptipant 0L blie garrows resilientlympupported
possible to inpprove the carriage_ perf or, nce}gnia d
MGkt SPEFYIRhidie PR ity TR é:cltrrsitcrep"daogrent ocy an
onsumpt i,on. .[ 0008]. I n one aspect of th r t
@hevgﬁg?%%,retsﬁ }%%Ed?olci}_glsp%ﬁ i°on“Ps* %ﬁgyﬁtﬁfgﬂgﬂcwk #h%a
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Irection. According to this aspect, the spacer
on the carrier. Therefore, no vibrating bodies are required
to be arranged in plurality along the carrying direction, by
which no adjustment of motions is required between the vibrating
bodiesto reduceproductioncostsandalso improvetheefficiency
of motions. It is, thus, possible to improve the carriage
performance at a higher level, while reducing electric power
consumption.
[0008]

In one aspect of the present invention, the coupling
portion is constituted with a spacer (6) having a thickness
inthecarryingdirection. Accordingtothisaspect, the spacer
is placed on the coupling portion, by which they can be easily
coupled to prevent interference between the piezoelectric body
and the first resilient body. Thereby, the piezoelectric body
and the first resilient body can be deformed smoothly. And

it is possible to secure a clearance between them in the carrying

direction by the spacer (6), thus making it possible to sway



is placed on the coupling portion, by which they can
be easily coupled to prevent interference between the
pi ezoel ectric body and the first resilient body.
Thereby, the piezoelectric body and the first
resilient body can be deforned snmoothly. And it is
possi ble to secure a cl earance between themin the
carrying direction by the spacer (6), thus making it
possible to sway 4 the carrier to a greater extent.
[0009] in another aspect of the present invention,
inertia mass (7) is provided at the supporting bodies
(1, 1', 7) backward fromthe first position in the
carrying direction. According to this aspect, since

t@géidg%ggb?.gﬁ§§g%§a5@fn@§y@gtbackmard fromthe first

position o upporting body when viewed in the
casggding direction, by which the carrier can be swayed
efficiently, with the syst em downsi zed, to increase
t he driwkngthémoespedinof thecpresdmigimiendédbnpinef00a@jass
In a different aspect of the present invention, the
s(iDpdst prayilsedi 2k taeesuprazilingdbedias 4k ilst A) IkagksRrd

base via vibration isolators ), . The su ort
b%‘b‘?“égh%\rférshﬁotséltﬁ% ip; ghe ﬁérwmélfiilsﬁci}w ath (Jd;?%
V%B %1%taé§%4%9335§ée the inertia mass is provided backward
from the first position of the supporting body when viewed in
the carrying direction, by which the carrier can be swayed
efficiently, with the systemdownsized, to increase the driving
force in the carrying direction.

[0010]

In a different aspect of the present invention, the
supporting bodies are installed.overénlinstallatién.base (9)
via vibration isolators (8). The supporting bodies are
installed via the vibration isolators, by which it is possible
to suppress sway of the supporting bodies, reduce the leakage
of vibrationenergy tothe installation base from the supporting
body and also improve the carriage efficilency.

[Best Mode for Carrying Out the Invention]
[0011]

Hereinafter, a description will be given of an embodiment

of the present invention by referring to the drawings. Fig.

1 is a schematic configuration diagram showing a vibrating



to suppress sway of the supporting bodies, reduce the
| eakage of vibration energy to the installation base
fromthe supporting body and al so inprove the
carriage efficiency. [Best Mdde for Carrying Qut the
Invention] [0011] Hereinafter, a description will be
gi ven of an enbodi nent of the present invention by
referring to the drawings. Fig. 1 is a schenmatic
configuration diagram showing a vibrating 5 carriage
system of the present enbodi ment (linear feeder)
[0012] In the vibrating carriage system of the present
enbodi ment, a supporting block 1' is fixed on a flat
supporting plate 1 and the upper end (base end) of a

pbgff’ﬂg%msgéﬁerp%y tRe! ﬁréécéfﬁl eboW hdhtt he; pppe rfée@@?c)
part (supporting site) of the supporting block

1L'rooThe plezoelectrlc body 3 is constituted so as to

undergo defl ecting deformation by |lamnating a

pi ezo&hebtvibrat ayerarr atheystehade heforasers ehbedinent,

plate made of a shimplate or others and constituted,

f arsunrempliiey klock pi ezvdlicedrpe a iéﬁ@a@@p%ﬁlagw}ﬁﬁepﬁ
(the piezoelectric layer is |am nated

s%igsle BPPR GRR HBRPR eEghEL nvee%ﬁeelze&erfé%wwgﬂa%/%?wlsed
l am ”gﬁgﬁpge”r %ng\_f pg?te (gﬂpégrt@ng -sr{]i:ee)ﬁuP%%rtﬂengugﬁ&C&ng
block 17. The piezoelectric body 3 is constituted so as to
undergo deflecting deformation by laminating a piezoelectric
layer on the surface of a resilient plate made of a shim plate
or others and constituted, for example, as a piezoelectric
actuator of abimorph type (the piezoelectric layer is laminated
on both sides) or a unimorph type (the piezoelectric layer is
laminated on only one of them). The supporting block 1’ may
be that which is sufficiently rigid in fixing the base end of
the piezoelectric body 3 on the supporting plate 1. In the
illustrated example, the supporting block 1' is constituted
so as to give a crank shape when viewed from the side, by which
the supporting block 1’ can be connected to both of a first
resilientplated4andasecondresilientplate5. The supporting
block 1' is secured for rigidity and also able to suppress an
increase inmass in the vicinity of the vibrating body, thereby
increasing the effect of moment of inertia by the inertia mass

7 to be described later.



be that which is sufficiently rigid in fixing the base
end of the piezoelectric body 3 on the supporting
plate 1. In the illustrated exanple, the supporting
block 1' is constituted so as to give a crank shape
when viewed fromthe side, by which the supporting

bl ock 1' can be connected to both of a first

resilient plate 4 and a second resilient plate 5. The
supporting block 1' is secured for rigidity and al so
able to suppress an increase in mass in the vicinity
of the vibrating body, thereby increasing the effect
of nonent of inertia by the inertia nass 7 to be
described later. 6 [0013] The |l ower end of the

piod2a¢l ectric body 3 is coupled with the front end
part of a spacer 6, and the |lower end of the first
resil et 1gpdat end beahespird 7a@)leédt i Sc Bodpl3etk wbuplddeith
rear end part of the spacer 6. The spacer 6

¢bastianit exd aacoefla spapor 6 amd v ¢hweoeptes thefirst
| ower end of the piezoelectric body 3 with the |ower
éRaibterhelptestioadssprignt) Bl bs é:oasplﬁﬁrw%@r the jear end

BRPEE e, | b e RS YLIg S SeLion iyt
GSEEIRE: R, 0 1 S ey,
Egsi 140 plyabe 1_41e 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 lower 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
rearendofatrough2’'). Inthepresentembodiment, thecarrier
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.

[0015]

According to the above constitution, a driving unit
composed of the piezoelectric body 3, the spacer 6 and the first
resilient plate 4 is constituted so as to give a U-letter shape

as awhole, and the coupling portion constituted with the spacer



[0014] The upper end of the first resilient plate 4 is
coupled wth a rear site 2a' of the carrier arranged
thereover (the rear end of a trough 2') . In the
present enbodi nent, the carrier is constituted with a
carriage plate 2 having a track 2s for guiding a
conponent Wand the trough 2' on which the carriage
plate 2 is fixed. [0015] According to the above
constitution, a driving unit conposed of the

pi ezoel ectric body 3, the spacer 6 and the first
resilient plate 4 is constituted so as to give a
U-letter shape as a whole, and the coupling portion
constituted with the spacer 7 6 is designed to act as

a6f £8e &1 thed Bota{Htsa]E r};tfgg eehncP” FD&ni3SSRAN dd@he

the upper”rear part I's a supporting Site is

fasaghpttibe dhaenthengpet ﬂela@ glsm,cqa GyHiGAUPS langupporting
portion) is subjectedto deflecting deformation as
i sicliechs EdRyd ) hbedimonw enB of thhespdicani h@couwpltimat precthiane
end 0 of the supporting site side kept at the center.
Fur Ni@'”eCttGﬁefOlﬂﬁféﬁcéhm o¢fersddonds irei;‘iqateﬁbymhﬁtaéfrow
(leaf spring) 5is cougled with the front site b'

i St sagkng herkirohph bpse) epdrQefdthe HPPREC e i te
Zslﬁft@@éo}ce??ﬁéa %gﬁcbec rerr)./I r]?%rdch[e%?ttl'_}?en uppgadeﬁope lgvsv%rcond
resilient plate (leaf spring) 5 is coupled with the front site
2b' (front end of the trough 2' ) forward from the rear site
2a' in the carrying direction F and the lower end of thé second
resilient plate 5 is coupled with the lower front part 1lb' of
the supporting block. Thereby, the carrier 2 is kept supported
respectively by the first resilient plate 4 and the second
resilient plate 5 along the carrying direction F.

[0016]

Inertiamass 7 is fixed on the rear part of the supporting
plate 1. The inertia mass 7 is to allow the center of gravity
. of the supporting body made up of a supporting plate 1, a
supporting block la and the inertia mass 7 to move backward
in the carrying direction F. The inertiamass 7 is constituted
preferably in such a manner that the center of gravity thereof
is positioned backward from a driving unit made up of the
piezoelectricbody 3, the spacer 6 and the first resilient plate

4, when viewed in the carrying direction F.



resilient plate 5 is coupled with the |ower front part
I b' of the supporting bl ock. Thereby, the carrier 2
is kept supported respectively by the first resilient
plate 4 and the second resilient plate 5 along the
carrying direction F. [0016) Inertia mass 7 is fixed
on the rear part of the supporting plate 1. The
inertia mass 7 is to allow the center of gravity of
t he supporting body made up of a supporting plate 1, a
supporting block la and the inertia nmass 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 s positioned

rd froma driving unit nmade up of the
pi ezoel ectric body 3, the spacer 6 and the first

resil rgfrdeiraieseuraierryi evad {ote obadf Yh8Garrier,
direction F. 8 [0017] In order to secure an efficient

vhdraipporrthg thwiycasr ¢@istitiiedsspper tonge badificsently
constituted so as to be sufficiently greater in nass
gheatarhénceasd éhanFuet harriehe Foethdm hhssinertiie masde
2reater than the carrier in noment of inertia of the

WSpBrds 9 epbey thendihteaatliar ERamesE ehdnertsa pépihe
gﬁppo %1ng Qo§§ obtained when the base end O is kept at the

center.
[0018]

The supporting plate 1 is mounted over an installation
plate 9viaapluralityof isolationmembers 8 whicharevibration
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 deflecting deformation T, by which the carrier
is swayed as indicated by the arrow G of the drawing (sway G)
inanaspect having the center of swaybelowor swayedas indicated
by the arrow U of the drawing (sway U) in an aspect having the

center of sway forward and vibrated diagonally upward forward



[0018] The supporting plate 1 is nounted over an
installation plate 9 via apluralityof isolation
menbers 8 which are vibration isolators. The
isolation menber 8 is constituted with a resilient
mat eri al such as rubber or a spring (coil spring),
preventing the vibration of the supporting plate 1
fromleakage to the installation plate 9. In
particular, in the present enbodinent, reaction to
the supporting body resulting fromthe sway of a
carrier to be described later is absorbed. [0019] In
the present enbodi ment, the piezoelectric body 3 is
subjected to deflecting deformation T, by which the

Jél?éf\}\%%%r]i%l\?\l&;&%)%ggl Fiaggiw%%ﬁgqhgéie%gf?ﬁée,rWi?g?ésb't &

I'n an aspec cen

syl aW-BfpSYaseH RS chddiacat 86k phYté e iariinchkBfing
the drawm ng (sway U) in an aspect having the center

&f résmaynf OF WBE Ac@ttheVidi diteedi §lisagpaaldsy inpiesiced by waed
9 in the carrying direction F as a whole. Therefore,

atrdws Pomsl bl et tio persipla componer witbrefificieatty dge
plate 2 in the carrying direction F. Since the .
ehe rdaarryilag sdbyeet o9 ifndivadd ke dHycerHEentdonghs VEP BRI NG,
it i,s possible to . carry a work, efficiently in ihe .
EHHPIRGYEFPRER BACK2 dFAFTRGUALCEIRRR POAR SFPB ST i TG
body 3, a first resilient plate 4 and a second resilient plate
51is inclined in a direction opposite to the carrying direction
F. It should be, however, noted that this fact shall not be
limited to an aspect where the driving unit assumes a
perpendicular posture as illustrated in the above embodiment,
but the piezoelectric body 3 and these resilient plates 4, 5
may be arranged so as to assume an inclined posture.

[0020]

In this instance, the spacer 6 is increased in thickness
to make greater a clearance D in the carrying direction F at
the coupling portion of the piezoelectric body 3 with the first
resilientplate4. Then, thefirstresilientplate4isvibrated
vertically to a greater extent as indicted by the arrow S of
the drawing due to the deflecting deformation T, thereby
increasing the magnitude of the sway U. However, carriage

efficiency varies depending on a relationship between the sway

G and the sway U, therefore, in order to realize an optimal

10



carriage systemin which a driving unit nmade up of a
pi ezoelectric body 3, a first resilient plate 4 and a
second resilient plate 5 is inclined in a direction
opposite to the carrying direction F. It should be,

however, noted that this fact shall not be limted to
an aspect where the driving unit assunes a
per pendi cul ar posture as illustrated in the above

enbodi nent, but the piezoelectric body 3 and these
resilient plates 4, 5 may be arranged so as to assune
an inclined posture. [0020] In this instance, the
spacer 6 is increased in thickness to nmake greater a
clearance Din the carrying direction F at the

C?érip%u%%sﬁi’ tbe‘%@eS{-l t%]lﬂee f‘?Ja&Z@eA thHECs “?%1% £o) Mhitnh%n

resriient pla hen he fi res I ent

pé@fl%léntsvl\ﬁr%rt%ﬁdas;y@dtt sGatiyid @od GheVorboRXhEM, A%
indicted by the arrow S of the drawing due to the

ded IreeksBgryaioseat tee diedracehy appropeasteigy .t he

magni tude of the sway U However, carriage efficiency

veld2g depending on a relationship between the sway G

and the sway U, therefore, in order to realize an

opt i mefurthery etha isseahGpabétsweenUt pk %faeraﬁa 3fp nOt
U to aobtain an efficient vibration

AR exBERF P* LHE XBRSEIENY B =PRSS e the S S §URRP Y
t hedyd(seuaprp%g'%lng pip%r Olpr Isgg.t)pec!%lng 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 inertiamass 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.
[0022]

The vibrating carriage system of the present invention
shall not be limited to the above-described example and, as

a matter of course, may be modified in various ways within a

11



[0021] Further, the sway G and sway U of the carrier
are not determned for the aspect only by a nass
ratio of the supporting body (supporting 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 nonment of inertia of the
supporting body to the carrier, with the base end 0
kept at the center. In this instance, the inertia
mass 7 is arranged along the carrying direction to
i ncrease the nonent of inertia of the supporting
body, thereby allowing the carrier to sway
efficiently. In particular, in the present

e ' t -' ' [ r a :
S0 MBE ophhEi pd BrohPfiF Sofe| o CRE AR Ui son.

ofot BRagld, | €fe 6BHvE RALAHI MEME ebtBiyh)ifMRena Viiaved fiekder
the <carrying direction F, thus making it possible to

s (i peeskadehsy s tleantyitha of aray isyst@ponant henbatkpddng dhen

direction, while increasing the nonent of inertia.

[DoddpeTheovelbest i iy wharchi blge pnpserin Bfvenkéopr dddt not

invention shall not be limted to the abgve-descri bed
it tEAGUE 48 apRligePLe, 5L BXARRIS, G/ VHRF AddiofiopReT
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an aggregate to a bowl feeder or a linear feeder) and others.

[Brief Description of the Drawings]

[0023] |

Fig. 1 is a schematic configuration diagram showing an

embodiment of the present invention.

[Description of Reference Numerals]

[0024] |

1: Supporting plate

1': Supporting block

la': Upper rear part

1b': Lower front part

2: Carriage plate

2': Trough

2a’': Rear site

2b': Front site

3: Piezoelectric body

4: First resilient plate
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For exanple, the above enbodi nent exenplifies a |inear
feeder (a carriage systemfor arrangi ng conponents
and supplying them in line), however, to which the
present invention shall not be, [imted but is
applicable, for exanple, to a vibrating hopper (a
carriage systemfor supplying a plurality of
conmponents as an aggregate to a bow feeder or 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

i nvention. [Description of Reference Numerals] [0024]
1. Supporting plate 1': Supporting block la': Upper

rear, par | h.. Lower .front part 2: Carriage plate
fﬁ:S?E8ﬁ%rfe§2§l?n?éﬁ%at§ite 2b': Front site 3:
Qheggggggtric body 4. First resilient plate
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12 5. Second resilient plate 6: Spacer 13 d ai s:
[Caim1l1l] A vibrating carriage systemwhich is
provided with supporting bodies (1, 1', 7) and
carriers (2, 2') arranged over the supporting bodies
via vibrating bodies (3, 4, 5, 6), and the vibrating
carriage systemconstituted in such a manner that the
vi brating body includes a piezoelectric body (3), the
upper end of which is connected to a supporting site
(la') of the supporting body to extend downward from
the supporting site, a first resilient body (4)
connected to the |ower end of the piezoelectric body
to extend upward and coupled wth the carrier at a
fGlasimszosi tion (2a') , and a second resilient body
(5) coupl ed between the carriers and the supporting
pboties 1jat second positions (2b' , Ib') forward from
the first position in the carrying direction, and a
coupl Angipoattingn qBxriefet hgsperezorl @ct i$ cpbotigedi twith
the first resilient body gives a free end. [C aim 2]
supporting bodies (1, 1', 7) and carriers (2, 2') arranged over
the supporting bodies via vibrating bodies (3, 4, 5, 6),
and the vibrating carriage system constituted in such
a manner that the vibrating body includes a piezoelectric body
(3), the upper end of which is connected to a supporting site
(la') of the supporting body to extend downward from the
supporting site, a first resilient body (4) connected to the
lower end of the piezoelectric body to externd upward and coupled
withthecarrieratafirstposition (2a'), andasecondresilient
body (5) coupled between the carriers and the supporting bodies
at second positions (2b’,1b') forward from the first position

in the carrying direction, and

a coupling portion (6) of the piezoelectric body with
the first resilient body gives a free end.
[Claim 2]

The vibrating carriage system according to claim 1,
wherein the coupling portion is constituted with a spacer (6)
having a thickness in the carrying direction.

[Claim 3]

The vibrating carriage system according to claim 1 or

14



The vibrating carriage system according to claiml1,
wherein the coupling portion is constituted with a
spacer (6) having a thickness in the carrying
direction. [Caim3] The vibrating carriage system
according to claim1 or 14 claim2, wherein inertia
mass (7) is provided at the supporting bodies (1, 11,
7) backward fromhe f irst position in the carrying
direction. [Caim4] The vibrating carriage system
according to any one of claiml to claim3, wherein
the supporting bodies are installed over an
installation base (9) via vibration isolators (8). 15

claim 2, wherein inertia mass (7) is provided at the supporting
bodies (1, 17, 7) backward fromthe first positioninthecarrying
direction.
[Claim 4]

The vibrating carriage system according to any one of
claim 1 to claim 3, wherein the supporting bodies are installed

over an installation base (9) via vibration isolators (8).
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