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CROSS-REFERENCE TO RELATED APPLICATIONS
The present application claims priority to and
incorporates by reference the entire céntents Qf Japanese
Patent Application No. 2013-101585 filed in Japan on May 13,

2013.

BACKGROUND OF THE INVENTION
1. Field of the Invention . e e e

- The invention relates to a dispensing apparatus.

2. Description of the Related Art

Conventionally, there have been known dispensing
apparatuses that cause a piston engaged with an output
shaft to move back and forth along an axial direction of
the output shaft, by rotating the output shaft around an
axis by driving of a motor) thereby sucking and spouting
liquid through a nozzle provided at a leading end.

In such dispensing apparatuses, the output shaft is
connected to a motor serving as a drive source via a
plurality of couplings or reductién éears (for example, see
Japanese Laid-open Patent Publication No. 2006-15308).

However, in the technique suggested in Japanese Laid-

open Patent Publication No. 2006-15308 described above,
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CROSS- REFERENCE TO RELATED APPLI CATI ONS The present application
. ‘clais priority to and incorporates by reference the entire contents of
b apanese Patent Application No.  2013-101585 filed in Japan on May 13, 2013.
ACKGROUND OF THE I NVENTION 1. Field of the Invention The invention rel ates
0 a di spensi ng appar at us.

since power transmission is performed by interposing the

plurality of couplings or reduction gears between the

output shaft and the motor, there has been a risk of an

\

excessive power loss generated until the power of the motor
is transmitted to the -ocutput shaft or the piston.
Furthermore, when the piston, the output shaft, and the
plurality of couplings or reduction gears are disposed S0
as to be aligned on a rotary shaft of the motor,
lengthening of the overall length of the dispensing
apparatus itself is caused from large number of parts.

;n view of the above circumstances, there is a need
for a dispensing apparatus that is capable of improving the
power transmission efficiency, aﬁd shortening the overall

length of the entire apparatus.

SUMMARY OF THE INVENTION

It is an object of the present invention to at least
partially sol§e the problems in the conventional technology.

According to one aspect of the present invention, |
there is provided a dispensing apparatus including: an
output shaft having screw grooves on an outer
circumferentiai surface; a rotary actuator including a
reduction gear and configured to rotate the output shaft
around an axis of the output shaft; a piston screwed into

the screw grooves of the output shaft and configured to



2. Description of the Related Art Conventional ly, there have been
“known di spensi ng apparatuses that cause a piston engaged with an out put
thaft to nove back and forth along an axial direction of the output shaft,
by rotating the output shaft around an axis by driving of a notor, thereby
sucking and spouting liquid through a nozzle provided at a |eading end.

I'n such di spgR$E Ntk APRAGALHSES allAE QHtaBlvhtalSB@Eéct%rp%&n%ﬁée&ﬂﬁ@ ot or
serving as a drive source via a plurality of couplings or reduction gears

(for exanpl eghgee vhapaRGee Laivk oReRrPal &nlatBubl i cadd-ar NOspLb-15308) .
However, in the techni que suggested in Japanese Lai d-open Patent .

~PUb|'Cat'0n NO3 2806y £5308¢ dgsCrdikedn by &pphrdddd L Lo €D to

suck and spout liquid in accordance with the back and forth
movement of the piston; and an actuator case configured to
cover an outer circumferential portion of the reduction
gear, and configured to support a proximal end portion of
the output shaft by a leading end portion of the actuator
case such that the proximal end portion of.the oufpuﬁ.shaft
is engaged with a leading end portion of the reduction gear
in a state capable of transmittihg the drive..

The above and other objects, features, advantages and
technical and industrial significance of this invention
will be better understood by reading the following detailed.

‘ndg§g;iption of presently preferred embodimenté of the
invention, when considered in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view illustrating a dispensing
apparatus according to an embodiment of the invention, in
which the apparatus is viewed from a leading end side;
FIG. 2 is a view illustrating the dispensing apparatus
according to the embodiment of the invention, in which the

apparatus is viewed from a proximal end side;



since power transmssion is perforned by interposing the plurality of
*couplings or reduction gears between the output shaft and the notor, there
has been a risk of an excessive power |oss generated until the power of the
notor is transmtted to the output shaft or the piston. Furthernore, when
the piston, the output shaft, and the plurality of couplings or reduction
gears are di spose o-.as_to be aligned on a.rotary sh of the notor,

| engt heni ng of th%H%vgréFIaTéﬁ(?ﬁd%? ??ﬁf%ﬁ%gﬁgﬁsY%aﬂéﬁiépgtus itself is
caused from |;@ nunbe ts. : N yLewof gthe raheve, ‘
circunstanceg,g?ﬁ%req?sﬁggﬁ%gggfgfoﬁdﬁ?%ﬁgh§¥ng aﬁ%ﬁ?at&s that is capabl e
of inproving.the power transm ssion efficiency, and shortening the overal

l ength of the entlre'apparatps. SUMVARY OF THE | NVENTI ON It is an
obj ect of the presgnt 4 nuent] gnitQqdhal €833ssRAELEAblN SAk¥eofhe, probl ems in
t he conventional technol ogy. According to one aspect of the present

invention, therg.iS QY ded, & dirspensi g agparat us includi ng: an out put
shaft - havi ng screw grooves on an outer circunferential surface; a rotary

actuator includi ngr@a rseduction gear ; god, copfi-gured; {0 rotate the output
shaft around an axis of the output shaft; a piston scréwed into the screw

grooves of theigutputinghafl ieadhLenhl go¥edd @f a reduction gear of a
rotary actuator that forms the actuator unit illustrated in
FIG. 4;

FIG. 6’is a longitudinal cross—sectioﬁalvview of a
main part of the dispensing apparatus illustrated in FIGS.
1 to 3;

FIG. 7 is a perépective view schematically
illustrating the operation of the actuator unit illustrated
in FIG. 4;” |

FIG. 8 1s a perspective view schematicallyA
illustrating the operation of the actuator unit illustrated
in FIG. 4;

FiG. 9 is a longitudinal cross-sectional view of a
main part of the dispensing apparatus illustrated in FIGS.
1 to 3;

FIG. 10 is a longitudinal cross-sectional view of a
main part of the dispensing apparatus illustrated in FIGS.
1 to 3;

FIG. 11 is a perspective view illustrating a case in



nove back and forth along an axial direction of the output shaft by drive
*of the rotary actuator; a nozzle disposed at a | eading end of the

di spensi ng apparatus and configured to suck and spout liquid in accordance
with the back and forth novenent of the piston; and an actuator case
configured to cover an outer circunferential portion of the reduction gear,
and configuregd;tQ wmegeﬁsm&@p@a%@ RULHPAG Of o 1R QHbP4Imethal t by a

| eadi ng end portion of the actuator case such that the proxi mal end portion
of the output,eshaft; dveneRgaged Widhaark&adineg1e88: RPrddor;igl; t he reduction

gear in a state capable of transmtting the drive. The above and
other objects, featglreas, jadyantagestand $achnheabtAnd dgndystfitdinal
significance of this invention will be better understood by reading the

fol l owi ng detairl,egydesaihphi 9hr-1afa1peesentdariiaf efs ed @rbodhmpnts of the -_
i nvention, when considered in connection with the acconpanyi ng draw ngs.

BRI EF DESCRI RhEQhh &¥enbilegDRAVI NG s accordddsg tb tBe derdRSaiReat | ¥€ tHeeW
illustrating a dispensing apparatus according to an enbodi ment of the
i nvention, innwbhelod he appacatitsn sh¥i eyl dfor eAvasi®adi ng end si de;
FIG. 13 is a perspective view illustrating a case in
which the dispensing apparatus according to the embodiment
of the inventionris viewed from the leading end side; and
FIG. 14 is a perspective view illustrating an internal
structure with a partial cross-section, in a case in which

the dispensing apparatus according to the embodiment of the

invention is viewed from the leading end side.

DETAILED QESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, preferred embodiments of a dispensing
apparatus according to the invention will be described in
detail with reference to the accompanying drawings.

FIGS. 1 to 3 illﬁstrate a dispensing apparatus
according to an embodiment of the invention, respectively,
FIG. 1 is a perspective view illustrating a case in which
the apparatus is viewed from a leading end side, FIG. 2 1is
a perspeétive view illustrating a case in which the
apparatus is &iewed from a proximal end side, and FIG. 3 is

an exploded perspective view thereof.



FIG 2 is aviewillustrating the dispensing apparatus according to the
‘enbodi nent of the invention, in which the apparatus is viewed froma
proxi mal end si de; FIG 3 is an expl oded perspective view of the
di spensi ng apparatus according to the enbodi nent of the invention;

FIG 4 is a longitudinal cross-sectional view of an actuator unit

!'ll lustrated in Flfpe 3ijspensind|dpaRat8s & PRIIREELH e MiQWsSEReMBY i cal |y
illustrating a | eading end portion of a reduction gear of a rotary actuator

that forns tReg,ges Ut guBLtnidd wstbabeg idy Bl Goedimen, andFi& 6 is a
| ongi tudi nal cross-sectional view of a main part of the dispensing

apparatus il budsti@dediiith EhGppakrat@s3iain body 10. The apparatus

main body 10 is a housing in which an accommodation space
is formed by a pair of left and right laterél covers 11L
and 11R connected thereto, and a cap 11C of the proximal
end side mounted tﬁereto. The lateral covers 11L and 11R
have an elongated shape in which a front-back direction
becomes a longifudinal direction, respectively, and thus,
the apparatus main body 10 has an overall length greater
than an overall width.

The apparatus main body 10 is provided with a main
body syringe 20, an actuator unit 30, an operation input
unit 40, and an ejection mechanism 50. Furthermore,
reference numeral 11D in FIGS. 1 to 3 1s a cover member
that closes a proximal end side opening formed by
connecting the lateral covers 11lL and 1ll1R.

The main body syringe 20 has a syringe.leading end
portion 21, and a syringe proximal end portion 22. The
syringe leading end portion 21 has a cylindrical leading
end hollow portion 21a therein (see FIG. 6), and has a
tapered shape in which an outer diameter gradually
decreases as a leading end region 211 thereof goes toward
the leading end. A circular attachment opening 21la is

formed on the leading end surface of the syringe leading



FIG 7 is a perspective view schematically illustrating the operation of
'the actuator unit illustrated in FIG 4; FIG 8 is a perspective view
schematically illustrating the operation of the actuator unit illustrated
in FIG 4; FIG 9 is a longitudinal cross-sectional. view of a main
part of the dispensing apparatus illustrated in FIGS. 1 to 3; FIG 10

I's a |ongi tU@hB%oPtrlenSQS;eC&ﬂm@nﬁJe \é't%%l%er?e %%bﬁuﬁ)@rill%f the di spensing
apparatus illustrated in FIGS. to 3; FIG 1 per spective view
il lustrating 8m@@sf-dtds with the leading end hollow portion 2la. A
nozzle 23 is attached to the leading end surface of fhe
syringe leading end portion 21 in a manner that closes the
attachment opening 21la. The syringe proximal end portion
22 has a semi-cylindrical shape with opened top and back.

The main body syringe 20 is disposed so as to block
the leading end side opening of the apparatus main body 10
in a state in which the syringe proximal end portion 22 is
inserted into the accommodation space of the apparatus main
body 10, by the syringe leading end portion 21 being
attached to the lateral covers 11L and 11R. The leading
end reQion 211 of the syringe leading end portion 21 is
exposed from the apparatus main body 10.

A main body cover 24 is attached in a manner that
covers the top of the syringe proximal end portion 22 of
the main body syringe 20. The main body cover 24 is formed
in a semi-cylindrical shape in which the front, the bottom
and the back are opened, and has a size enough to cover the
top of the syringe proximal end portion 22; The main body
cover 24 is attached to the lateral covers 1l1lL and 11R in a
state in which a projection 241 provided on the leading end
surface 1is insertéd into a recess (not illustrated)
provided on the proximal end surface of the syringe leading

end portion 21. By attachment of such a main body cover 24,



whi ch the di spensing apparatus according to the enbodi nent of the invention
‘is viewed fromthe | eading end side; FIG 12 is a perspective view
illustrating an internal structure with a partial cross-section, in a case
in which the di spensing apparatus according to the enbodi ment of the
“invention is viewed fromthe | eading end side; ~ FIG 13 is a

perspective yvhewsilidist Labk ik @ LASEok i Wieh L bes di sRARsLRI-APpPar at us
according to the enbodi nrent of the I1nvention is viewed fromthe | eadi ng end

side; and  proxBhG A hS1BowgloiReshi ¥8 WeRWekh! Usd ratiiRgean internal
structure mth a partial cross-section, in a case in which the dispensing

appar at us acgordi Ag todt Bsrerhodi-neAl ofe then pYeptis, savi ewrd from the
| eadi ng end 5i de. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Hereinafter, cpheifLT e cerbodimanisioh 2edisparskngyaRRr abusownccording to
the invention will be described in detail with reference to the
acconpanyi ng pdt-avbMgHa (see FIG. 6) so as to communicate with the

leading end hollow portion 2la.

FIG. 4 is a longitudinal cross—§ectional view of the
actuator unit 30 illustrated in .FIG. 3. The configuration
of the actuator unit 30 wil;‘pe described while suitably
referring to FIG. 4. The actuator unit 30 is configured to
include a rotary actuatof 31, an output shaft 32, and a
piston 33.

The rotary actuator 31 is provided with an electric
motor 311 and a reduction gear 312. The electric motor 311
serves as a drive source of the rotary actuator 31, and is
driven by power supplied by a cell 34 or the like
accommodated in the proximal end side of the accommodation
space of the apparatus main body 10, and a command provided
from a control circuit'to.be described below. The electric
motor 311 is able to arbitrarily change the direction of
rotation depending on the electric conduction direction.

The reduction gear 312 is constituted by a planetary
gear mechanism in which a rotary gear 312a attached to a
rotary shaft 31la of the electric motor 311 is configured

as a sun gear, and the reduction gear 312 is attached to



FIGS. 1 to 3 illustrate a dispensing apparatus according to an enbodi nent

‘of the invention, respectively, FIG 1 is a perspective viewillustrating a
case in which the apparatus is viewed froma leading end side, FIG 2 is a
perspective view illustrating a case in which the apparatus is viewed from

a proximal end side, and FIG 3 is an expl oded perspective view thereof.

The di spensi pg.appal abug sl Urld abed; hef i sucks AssSRBULSyAIGH d such as
a reagent or a specinen, and i's provided with an apparatus main body 10.

The appar at ugy @B ROAY rdlnt SratNQUSHHG idh WRI §Bs @i raccermdgati on space is
formed by a pair of left and right lateral covers 11L and 11R connected

thereto, and a cap rlilag %Eai‘ he ) % PR ﬁnﬂ)e%iagg gouhtRdnbheset 0. The

| ateral covers 11L an 1R have an el ongated shape in which a front-back

direction begemesns tnengbliueh Nl gdhkesii o kespesidielay, samsk thus, the
apparatus main body 10 has an overall length greater than an overall w dth.

The apparatus BBttb)odyrdd 45 pftRYirdesd MAiveasARED Body 33yEi Ngank0, an
actuator unit 30, an operation input unit 40, and an ejection mechani sm 50.

Furthernore, cegfesence tavAesaltnblBot Bofrl 351 buter Ssurssazegoxgd dEnber that
cl oses a proximal end side opening fornmed by connecting the |ateral covers
11L and 11R able to rbtatsavitihadypsyti tgeh20abasaeos\Hasagesl earlieng end
portion 21, and a syringe proximal end portion 22. The syringe |eading end
portion 21 hasiae cdHamduheal 31zadongs ettt helakdowg paid ipprt2da édhethei n (see
FIG 6), and has a tapered shape in which an outer dianmeter gradually
decreases asradheadingeend3r®gizon 21flider eohtgoessumfsard3the d=eadi ng end.
A circul ar attachnent opening 211a is forned on the | eading end surface of
the syringe [feadedgin endaporthieamoZl, aandl tuse ratedchmeiicG.openi ng 211a
The actuator case 35 is in the form of a substantially

cylindrical shape, and has an extension length enough to

cover an outer circumferential region of the drive shaft .

unit 312c that forms the leading end portion of the

reduction gear 312. The actuator case 35 covers the outer

circumferential portion of the reduction gear 312 such that

the central axis thereof matches the central axis of the

drive shaft unit 312c.

The output shaft 32 has a cylindrical output base

portion 321 having screw grooves on the outer

circumferential surface, and an output proximal end portion

322 provided in a manner that is connected to the proximal

end side of the output base portion 321. The output

proximal end portion 322 has a diameter larger than that of

the output base portion 321, and an output recess 323 is



communi cates with the | eading end holl ow portion 21a. A nozzle 23 is
‘attathed to the | eading end surface of the syringe | eading end portion 21
in a manner that closes the attachnent opening 21la. The syringe proxi mal
end portion 22 has a sem -cylindrical shape with opened top and back.

The main body syringe 20 is disposed so as to block the | eading end side
opening of t t i d i t i I h ri_nge

pr oxi mal endqggﬁgggﬁﬁfggfga+ﬂ%g$1éﬁ%?ﬁ%ﬁufﬁé'g&%%%%%ggpggngs%gﬁﬁ'gf t he

apparatus HBE Q?gﬁl}%Ttgytﬁgﬁxﬁy%E@geegﬁ?Qhﬂgreﬁg: StEOEégAEPEing

attached to the lateral covers 1lL and 11R The leading e region 211 of
the syringe | eadifg endopertion 2% ksu8xPosedibLemd heaBparat us main body

10. A main body cover 24 is attached 1n a manner that covers the top

of the syringe;psoxiJml ,a0d POsd i@ 22a0fvdiReABLP BRAY YLt NEeLQ. The
mai n body cover 24 is fornmed in a sem-cylindrical shape 1n which the

front, the babgopy anfl Lhephack Higa?PeReho2NEnhas, &sSinge i fOMAY t 0 cover
the top of the syringe proximal end portion 22. The main body cover 24 is

attached to tiheo! eleralt upeYer Sasklizsanda 1dRdaked StAtHd RnWhighe A dor of ection
241 provided on the |eading end surface is inserted into a recess (not

i1l ustrated) cpegyi dadh:Qhat hendrgpdeash emd isurbageawfy thepsytéags | eadi ng
end portion 21. By attachnent of such a main body cover 24, the syringe

proxi mal end tper 1 &£ nd2 char Por @ Ly birnghé Caltuproxi d@de e3dvhal 4 ow portion 22a
bet ween the syringe proxi mal end portion 22 and the nmain body cover 24. The
proxi mal endohakiey eickiroB7 22ecH @sME Besdimigngeabothiawtpaes | tme 20a (See
FIG 6) so as to communicate with the |eading end hollow portion 2la.
FIG 4 is a bangiut udiatal 3er 0ssraethbonasupdawedfl o htheacictiabosr Wiste 30
illustrated in _FIG 3. The configuration of the actuator unit 30 will be
- descri bed whisbessth ttadalty thef esntinag &eifl (herbofThet@ctuaher camital30 i s
configured to include a rotary actuator 31, an output shaft 32, and a
pi ston 33. axis of the drive shaft unit 312c.
The piston 33 is configured to include a piston main

body 331 and a nut 332. The piston main body 331 has a

substantially cylindrical shape with a closed leading end,

and the size of the outer diameter thereof is slightly

smaller than the inner diameter of the leading end hollow

portion 2la forming the syringe hollow portion 20a. A seal

333 made of an elastic material is wound around the outer

circumferential portion, at a location of the leading end

side of the piston main body 331. Furthermore, the size of

the inner diameter of the piston main body 331 is slightly

greater than the outer diameter of the output shaft 32,

that is, the outer diameter of the output base portion 321

of the output shaft 32.

10



The rotary actuator 31 is provided wth an electric notor 311 and a
‘reduttion gear 312. The electric notor 311 serves as a drive source of the
rotary actuator 31, and is driven by power supplied by a cell 34 or the

| i ke accommopdated in the proximal end side of the accommobdati on space of

t he. apparatus main body 10, and a conmand provided froma control circuit

to be described balpw, The, el Scli,cnintor LI L5, able &g BEbLIGAd Y change

the direction of rotation depending on t | ectric con tion direction.

The reducti oR,geass 312 nhSn CONS i34t ednby: & rRli@NSE 2L Ve 8AT ngBEHANI SM i N
which a rotary gear 312a attached to a rotary shaft 311la of the electric

motor 311 is,gopfd gun@d ag:fewWr9e85. afdkdrheqr 6ductd qnpgear 312 is
attached to the main body syringe 20 via an actuator case 35 covering the

outer circunterentiMerRObli O BcdegcthdbefDekoW and as 1A1LEPEaGeAr 312b of
t he planetary gear nmechanismform ng the reduction gear 312 has a

cylindrical ghapesW4,htacbatt om2 fier aBsgdsddntiagens eshiihuitvenshafio unit 312c
in the central portion of the bottomwall outer surface, and is able to

rotate with naspestadd olrhgcalh U @heCa8feBdyrobles dldne tsRaktraini t 312¢
forms the | eading end portion of the reduction gear 312, and a pl anar

contact surfaeeocdd2di $hkostesht Bharpast. t hepeetruasord Idivstrated in FIG 5.
The actuator case 35 is in the formof a substantially cylindrical shape,

and has an exkessddy lcerghhdenouglk kadcodVeliraktoohels Harauaf ef eritd al regi on
of the drive shaft unit 312c that fornms the | eading end portion of the
reducti on geantdtZcirbumfactnaidr pepaseoldSotaher suthg@3outer circunferenti al
portion of the reduction gear 312 such that the central axis thereof
mat ches the centras AXiustobtédeirdmrIge shafichumint add@ctor unit Jhei=out put
shaft 32 has a cylindrical output base portion 321 having screw grooves on
t he outer cimatuatesdnin al ssaté ace whand arpaout pdt the odtmeltoendaporis on 322
provided in a manner that is connected to the proxinmal end side of the
out put base peratoact3Ri toThee catpmgepposkimel end porticn 2322nthashea di anet er
| arger than that of the output base portion 321, and an output recess 323
is main body cover 24 of the main body syringe 20, that is, a

part of the actuator case 35 is housed in the proximal end

hollow portion 22a. At this time, the leading end portion

of the piston 33 forming the actuator unit 30 is inserted

into the syringe hollow portion 20a of the main body

syringe 20, and the protrusion piece 332a enters cover

grooves 242 formed on the main body cover 24. Furthermore,

the piston 33 is biased toward the proximal end side at all

times by a biasing means such as a spring (not illustrated).

The operation input unit 40 allows an operator (user)
to perform the operation input, and includes a first push

button (leading end side push button) 41, a second push

button (proximal end side push button) 42, and an operation

11



formed by diverging to a bifurcated shape so that a surface in which parts
‘'t hereof face each other becones a pl ane. The out put shaft 32 causes
the leading end of the drive shaft unit 312c to relatively enter the out put
recess 323 by the output proxinmal end portion 322 being inserted into the
actuator case 35 via a spacer 36, and the inserted output proximl end
portion 322 i§.L9fajably supported on the |eading end portion-of the
actuat or case 55 via a bearing nmenber 37 such as a bearing. At this tineg,
the output shaft 32, is L0t ahably,+3URP{ t £d AR REqaGt UatQL; case 35 such
that the central axis thereof matches the central axis of the drive shaft
unit 312c.  155e T8 dMeS1ORABRy IchCQnhé 04 69t QpbALshUde rdiRi BS@N 1MRI N body
331 and a nut 332. The piston main body 331 has a substantially cylindrical

shape with a,ghosed dRAdbRIiENGhARArt he Sizreaf rLbe Qe ebpdianet er ther eof
is slightly smaller than the inner dianeter of the |eading end holl ow

portion 2la fQrrkeg dhensybbpae el havh pesdy an . 20ane Aiseal p338 made of an
el astic material is wound around the outer circunferential portion, at a

| ocation of thetbeadi ng endesadie wof thbe o o ewimBhni o) t33ked Rty ther nore,
the size of the inner diameter of the piston main body 331 is slightly
great er thanstubet paterssdivaert @fefedt. heHotd puhesbabétte Whatisi s, the outer
di anet er of the output base portion 321 of the output shaft 32. The
nut 332 is atiashesidted he prexddmimeadt pat tdpare0bs the: pipphoatw@i N body
331, and is nade of a resin material or the like. Screw grooves are forned
on the inner maihcosderidntinaths wifaaee o6f béhrey rut-adB@d tandhasmaihustrated in
FIG 4, the nut 332 is disposed in the output shaft 32 in a state of -
screwi ng t he badyewvgr@vesahdt®d ddueretr eirgricoest of L vt raubput shaft 32. A
protrusion piece 332a extending outward in the radial direction is formed
on the outer confttonfet ent caht por tihenopératieomutt 882.dispensiAg il | ustrated
in FIG 6, such an actuator unit 30 is attached in a'state in which a part"
of the actuatppacases 35 iigpactnemntrad ohothheswptirage pt oxiAmalréadn porti on 22
and the main body cover 24 of the main body syringe 20, that is, a part of
t he actuat or deaset B issnlsouséd ¢anfiilberpd oixe rEteghdwheticowopontt orhe22a. At
this time, the | eading end portion of the piston 33 form ng the actuator
unit 30 is imgetped3’ ntsorehétsyrdchgé RobtavdiporrEdhi@0d soferekedemi n body
syringe 20, and the protrusion piece 332a enters cover grooves 242 forned
on the main lpedyheol@ter24urFaee el fbeesupdieradiesttdn 33 is biased toward the

proxi mal end side at all
The second push button 42 is provided at the proximal

end portion of the apparatus main body 10 in a state in
which the top portion thereof is exposed from the cap 11C
of the apparatus main body 10. The second push button 42
provides the control circuit with a signal indicating that
a built-in switch 441 is turned on such when pressed.

The operation button 43 has a cross-shaped top portion,
and the top portion is exposed from the upper surface of
the apparatus main body 10 of the proximal end side rather

than the first push button 41. When any region of the

12



times by a biasing neans such as a spring (not illustrated). The

*operation input unit 40 allows an operator (user) to performthe operation
input, and includes a first push button (leading end side push button) 41,
a second push button (proxi mal end side push button) 42, and an operation
button 43. The first push button 41 is provided at a position close

to the I eadipgendolde ol the aBRAratus LN PAdYoda 3l Shiediop portion

t hereof is expose upper surface o aratus mai n body 10.

The first pugh butfonAlnls.ditended, Lo ¢ Winy08, & §Witt chnfdly attached to a
substrate 44 when pressed. Here, the substrate 44 i's accommodated in the

acconmodat i 00 sPAGe o then aRRALAL UspaRiL hedy, 10 4 hRe §Lat & of Dbeing
attached to tﬁe mai n body cover024, Snd a control 8iF%U?t (not illustrated)

configured to,conidAleqt BG, ORK aAPR18f 4NG.cH $PePSINGicAPRAr dIS i S
i npl enented on the substrate 44. An origin detection sensor 45 configured

to detect whghbbher QirfAek LAl S$1HEAr3Bud SRASLLEPNEA Rk wBestapdby position
is provided on the |ower surface of the substrate 44. The second push

button 42 isopeeyidedrattbhesProd e endPeithopufod Re . appas atus main
body 10 in a state in which the top portion thereof is exposed fromthe cap

110 of the appapBdwsiniRi @6 b@hp1kQs Theisecargdepush ck-ant dn Mrovi des t he
control circuit with a signal indicating that a built-in switch 441 is

turned on sueheWwhedt PESERE. instructhén operalieant boti ttae 43nbasl a
cross-shaped top portion, and the top portion is exposed fromthe upper
surface of therapparatus main body 10 of the proxinmal end side rather than
the first push button 41. Wen any regi on of the
The ejection mechanism 50 is provided with a first
ejection lever 51 and a second ejection lever 52. The
first ejection lever 51 is formed by a pair of left and
right- levers, and each lever is provided in a .state in
which an operation unit 511 protrudes outward from the
leading end side notches of the lateral covers 11L and 11R
forming the apparatus main body 10. An ejector 53 is
attached to the leading end of the first ejection levers 51.
The ejector 53 includes a cylindrical portion 531
having an inner diameter greater than the nozzle 23, and a
tapered portion 532 which is continuously provided in the
proximal end portibn of the cylindrical portion 531, and in
which inﬁér and outer diameters thereéf are gradually
increased as it goes toward the proximal end.

Insertion holes (not illustrated) are formed in the

first ejection lever 51 to which the ejector 53 is attached,
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cross-shaped top portion is pressed, the operation button 43 provides the
‘conttol circuit with an input command assigned to such region. Furthernore,
a display unit 46 constituted by, for exanple, an LCD is provided on the
upper surface of the apparatus nmain body 10 between the operation button 43
and the first push button 41. The display unit 46 displays various types of

information gn,the basis,of Ahe JnsLrUCt] U PLovEded fiqmphe, cantr ol
on"nedhani i %

circuit. The ej ecti anismb50 is provided with a first ejection

| ever 51 andegeggf%p%eo?itsegﬁiQ&Jnﬁ}\é@%tgg'inﬂ{gﬁgggﬁéﬂﬁiﬁchggﬂ bEYEN L 1S

formed by a pair o and rig evers, ac ever 1s provided in a

state 10 whi .20, Gperablobs UM, Bt ProLIddes okl var &l Loming, | ead ng end

si de notches o e lateral covers 11R form ng thé apparatus nain

body 10, An eleehors53d soats aghemdt enthesdfadhngognsh of the first of ection
| evers 51. he ejector 53 includes &a cylindrical portion 531 having

an i nner di anet er r ealehat BaL-die 1e%et 6235 8ndvAadARGr §dsPOrd i1gn 532
which is continuously provided in the proximal end portion of the

cylindrical p@itiof 233kradidnidhMhiseh Lpoer,RRAQMESFq dirafetes s thereof are
gradually increased as it goes toward the proxinmal end. Insertion holes

(not illustrated)nds &dokied dpeditgsf bEstnejigebiron donais 2intanahi ch the
ej ector 53 is attached,
11R forming the apparatus main body 10. The second
ejection lever 52.is formed with two insertion holes 522,
and the proximal end portions of each ejection rod 54 are
inserted into the insertion holes 522.

In the dispensing apparatus constructed as described
above, as illustrated in FIG. 6, in the initial state in
which the power source is supplied, the piston 33 of the
actuator unit 30 is positioned at a reference position, and
the protrusion piece 332a of the nut 332 is positioned in a
detectable region of the origin detection sensor 45.
Furthermore, although it is not illustrated in drawings,_it
is assumed that a_chip is attached to the nozzle 23 unless
otherwise stated.

In the state in which the piston 33 is positioned at
the reference position in this manner, when the first push
button 41 or the second push button 42 is pressed, the
control circuit drives the electric motor 311 by providing

the drive command to the electric motor 311. Here, the
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and the | eading end portions of the pair of left and right ejection rods 54
‘accomodated in the apparatus main body 10 are each inserted into the
insertion holes. An ejection spring 55 is wound around the ejection rod 54.
The second ejection lever 52 is provided in a state in which an operation
unit 521 protrudes outward fromthe proximl end side openings of the

Lateral covers,dil. 3nd ALR.L oG, ! be: ARRALALYS, MBI Aady, 10 he second

ej ection |ever or me two 1 nsertion hol es an e proxi nmal

end portionssef eac ﬁgrgghigp ol @ﬁagrfgiéyggghegoiggd% the insertion holes
522. In the di spensing apparatus constructed as descri bed above, as

il lustrated Egeﬁég%r ’nehnqﬁgﬁkﬂﬂy %§a£e§ﬁ§uf%pbg %ﬂi&ﬂbﬂiﬁﬁep9¥6¥aéﬁ8ﬁfce i's

supplied, the piston 33 of the actdator unit 30 Is positioned at a

reference pogition, ¢ARG the PrQLrughen & 8L g33RE Ofedthe cNbt33231iS
positioned in a detectable region of the origin detection sensor 45. . :

Furthernore, i@l tROUG b dner] St idnbishsid £duiRaBi gWdE%ed tnishassumed tha
a chipis attached to the nozzle 23 unl ess otherw se stat ed. In the

state in whigRgtbei gl @R 33215 ROshthoned: ab the sefierergerposition in
this manner, when the first push button 41 or the second push button 42 is

pressed, thevyganth®laliveCyhbrdninies3the &t etler rengoiedr 312bpyard @i di ng t he
drive command to the electric notor 311. Here, the tinme at which the

control circuihtudtivess tiheretectrittemstosut3bhalts 2 pesda@dsofbdudre that is
enough to suck a predeterm ned quantity by being input through the

oper ati on buttheno#d#sd tist hethi kespadhenodtha/iargubher edeet Bi5C (B¢ araidll in
this manner, rotational power suitably reduced in the reduction gear 312 is
transmtted bodyheyoidHqauboshafthed? tueaott@tdsheét shafiotuniet. dlt2dc of the
ring gear 312b, and as illustrated in FIG 7, the output shaft 32 rotates
about the owreapest wd ltheespecdtdro chhe 3%t uat ddloass:3h (hhEIGai®) body
syringe 20). Wien the output shaft 32 rotates with respect to the actuator
case 35, as itheupisatred3i haFidyg tBe hhe PIBtomed8dhiehanegot hénematl 832 screwed
thereto linearly noves toward the proxi mal end side along the axial

di rection of noresotwyrrd shaf pr@2mailhehé seteiationg the dxiagi ng power of the
bi asi ng nmeans. Wen the piston 33 linearly noves toward the proximl end
side, the sydimgethol |dwtperoitaut2Gaadt 3he wmdile bodyiwywi hge 20 represents
a negative pressure, and thus, liquid such as chem cal solution is sucked

i nto the chi piatstagheararo of hehqidziglséng3means. When the piston 33

linearly moves toward the proximal end side, the syringe
hollqw portion 20a of the main body syringe 20 represents a
negative préssure, and thus, liquid such as chemical
solution is sucked into the chip attached to the nozzle 23.

Moreover, when the drive of the electric motor 311
using the control circuit is stopped, as illustrated in FIG.
9, the piston 33 is positioned at an advanced position
moved to the most proximal end side. The operation button
43 is pressed in a state in which the piston 33 moves to

the advanced position, and thus the dispensing apparatus is
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Mor eover, when the drive of the electric notor 311 using the control
‘circuit is stopped, as illustrated in FIG 9, the piston 33 is positioned
at an advanced position noved to the nost proxi mal end side. The operation
button 43 is pressed in a state in which the piston 33 noves to the
advanced position, and thus the dispensing apparatus is set in a spouting

rode. vggn.the fir %?ﬁqﬁﬂkputton 41 or the second push button 42 is

pressed in t Re stat®e 6F" g set’ to the spouting rftode as descri bed
above, the contr reui t.odr t Coqr i 0, roviding the
drive command tooﬁﬁg{éﬁgc%%?%eﬁgﬁgrggiggﬁﬁﬁYf e?ﬁ%r%?ﬁﬁé Pﬁ%pspouting node,
the control ¢i it a . .0 y of .t ectrig.notor 311 to
t he oppositegg?ggﬁt%i?%ebggg%ggfni%ﬁéc%?%ﬁgtﬁ%h%etgﬁéﬁgi%&hkg% t he control

circuit dri Vgg&l?@ir?é SRLE! G5 MLl s3LY ééox?e,p%ieogo%réﬂ o Lhgt is enough to

spout a predeterm ned quantity by being 1 nput though the operation button

43 or the |i%§ivé§dﬂ%eQ@EEEQi@ﬂmkk@e3§$'M@Eﬁ%v@d@£§Q§k§H§EO§d quantity can
be spouted each tine the first push button 41 or the second push button 42

is pressed ORERmand to tWBedi i Mingotbe #lect ke DI re311,i prd hi s manner,
rotational power suitably reduced in the reduction gear 312 is transmtted

to the out pukpsheldy 3Ra4, achdiediirse shadiiwnbtadd2ced bhgryi sKhgear 312b,
and the output shaft 32 rotates about the own axis with respect to the

actuat or caser3bnétdiedrain Rody SMhi Bgecd)oppVBene thiOUbpUhe Shafd 32
rotates with respect to the actuator case 35, as illustrated in FIG 10,

t he piston 33rhanidg:ildae nNuhe 33ZeSareuwreicr hekeetont taearilrruiovesi yas a

predeterm ned quantity toward the | eadi ng end side along the axial

diFECtion_Ofthe electric motor 311 is a period of time that is enough
to spout a predetermined quantity by being input though the
operation button_43 or the like, and a period of time at
which a predetermined quantity can be spouted each time the
first push button 41 or the second push button 42 is
pressed once.

When driving the elecﬁric motor 311 in this manner,

rotational power suitably reduced in the reduction gear 312
is transmitted to the output shaft 32 via the drive shaft
unit 312c of the riﬁg gear 312b, and the ocutput shaft 32
rotates abouf the own axis with respect to the actuator
case 35 (the main body syringe 20). When the output shaft
32 rotates with respect to“thé actuator case 35, as
illustrated in FIG. 10, the piston 33 having the nut 332

screwed thereto linearly moves by a predetermined quantity

toward the leading end side along the axial direction of
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t he out put shaft 32 against the biasing power of the biasing neans. A part
‘(preteterm ned quantity) of the liquid sucked into the chip is spouted by

t he |inear novenent of the piston 33 toward the | eading end side.

Each tinme the first push button 41 or the second push button 42 is pressed,
in the dispensing apparatus, the piston 33 linearly noves toward the

leading end sihde by, a RLGFEt 85 e quant i S?delér 3 fgdet ermi ned
quantity of liquid, the protrusion piece 332a ofg he nut 332 form ng the

piston 33 asyj;LLust raded i naRbG: Goreqapesitireduabcihg det eglabl e region
of the origin detection sensor 45, and the piston 33 i's positioned at the
reference posiitli0R. s s, 1hhe G r@nRb $POMd G 0BEr &td AN nledrf i Ni shed.

As descri bed above, in the dispensing apparatus according to the present

enbodi ment, tRecAStUAOheAEEs B BSRPEREL] Ithed 18BANGY ddlsieevers the outer
circunferential portion of the reduction gear 312 formng the rotary

actuator 31 is copfdiguied sRethatstt Baspvwbud@adisngoenchdardoan pedat abl y
supports the output proxinmal end portion 322 via the bearing nmenber 37 such

that the out putcphroxi &l peadsed) tirornhd2di &ferdd@goubpattatshaf thd2 i s engaged
with the drive shaft unit 312c.in a state capable of transmtting the
drive. olexbn 3haiepatayimvdoronerdviitg lehainhi enatstidehed 4 0 t he
nozzle 23 in the dispensing apparatus will be described. As illustrated in
FI GS. 11 and pl2detdemioRey gubonitinitcs sbdit ancbrzdktetmitel fquastiey ect i on
| ever 51 or the second ejection |lever 52 are pressed toward the | eading end
side, and thudgutle fha stroerestdrompileeweB3®d of thhkensecidw fepmctgon | ever 52
connected to each other via the ejection rod 54 noves toward the | eading
end si de agaitihst ptiieobidssiengi povwrragkdt he Ej®ctsi 0n spsitigné8. afhusy as
illustrated in FIGS. 13 and 14, the ejector 53 connected to the first
ej ection | evertbitaglatiegéby obvids tooithe dezditignesensimddSw aéhdr espect to .
the nozzle 23, and thus, the ejector 53 is able to press the chip attached
to the nozzl eh3prtsteh s¥ngageos hial cwieidpafr o ttedemengé o3 .tion.

Thus, the current spouting operation is finished.

As described above, in the dispensing apparatus

according to the present embodiment, the actuator case 35

disposed in a manner that covers the outer circumferential

portion of the reduction gear 312 forming the rotary

actuator 31 is configured so Fhat the own leading end

portion rotatably supports the output proximal end portion

322 via the bearing member 37 such that the output proximal

end portion 322 of the output shaft 32 is engaged with the

drive shaft unit 312c in a state capable of transmitting

the drive.

Next, the operation for removing the chip attached to

the nozzle 23 in the dispensing apparatus will be described.
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As described above, according to the dispensing apparatus of the present
‘enbodi nent, the |eading end portion of the actuator case 35 rotatably
supports the output proxinmal end portion 322 via the bearing nenber 37 such
that the output proximal end portion 322 of the output shaft 32 is engaged
wth the drive shaft unit 312c in a state capable of transmtting the
drive. According] %sddicb§ NQlrR@CesFaAYy 110, I RLET HASE 3 oR! UE AL 15 10f

couplings as Inthe related art, it is possible to mnimnm ze the conponents

i nterposed bgfuesm i Lot Af ¥ aChuat 06n e @Rdsiher Pisl @Bcddg and it i's
possi ble to suppress the power |0ss generated until power of the rotary

actuator 31 LSelfAdsMebbedss A rB584@N A3 rhOtRe M dUITHE bRYEL:ad,N
addition, even if the rotary actuator 31, the output shaft 32, and the

pi ston 33 argngi sppsednsordssit @jRerabhonad 081t he gaMeepral axis, it is

possible to sufficiently shorten the overall length of the entire
apparatus. Theref e 1ehvbri §2 PASSRkeqt €0 IdgHo¥ent hey ROWBE &fSAsiEnssi on
efficiency, and to shorten the overall length of the entire apparatus.

I n particul agoqt he msldat Bha £83e3268VRF erldne et &faiGistcupéer enti al
portion of the reduction gear 312 such that the own central axis matches

the central axhsifd dderdokvenshakictuon tsg3tze, sand tHhe,aakuat or case 35
rotatably supports the output proxinmal end portion 322 via the bearing
menber 37 sughitbetaddie ieenteal 1@Xiasdofst heouwtpotostaf todRetdches t he
central axis of the drive shaft unit 312c. Accordingly, the actuator case
35 positionsthbhefotdputieshadt BRerafd tsladilvelyomovgy ave thhelassienbl y
efficiency, while achieving a high degree of axial accuracy.
Furt her nor e, eadcotdh ng.thorébeedi spense ngoagiparat usndlesasi, bede above, since
there is no need for a plurality of couplings or the like as in the rel ated
art, it is pegschbe 3D isedute theraugbehe gfthipartsacnd tto thdurez2lse
manuf acturi ng cost. Furthernore, according to the dispensing :
appar at us degér tbedi wrgege tie dhipstrpusthduorzehe4a3 form ng the operatio
input unit is disposed at a position close to the
: As described above, according to the dispensing

apparatus of the present embodiment, the leading end

portion of the actuator case 35 rotatably supports the

output proximal end portion 322 via the bearing member 37

such that the output proximal end portion 322 of the output

shaft 32 is engaged with the drive shaft unit 312c in a

state capable of transmitting the drive. Accordingly, it

is not necessary to interpcse a plurality of couplings as

in the related art, it 1is possible to minimize the

components interposed between the rotary actuator 31 and

the piston 33, and it is possible to suppress the power

loss generated until power of the rotary actuator 31 is

transmitted to the piston 33 to a minimum level. 1In
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| eadi ng end side of the apparatus main body 10, and the second push button
"42 is disposed at the proximal end side of the apparatus main body 10.
Accordi ngly, when pressing the second push button 42, the user (operator)
is able to hold the dispensing apparatus, by a gripping nmethod, such as
being perforned in the dispensing apparatus of the related art, and in the
case of presghggtthe f%rgti qﬁﬂab%Egon 4 t he 9feru{s aglgttq1Q3!d t he

di spensi ng appard%ﬁ? Syea gripplﬁg n%Yrﬁf,uagﬁéh as pf%ggl g the i r st push

button 41 wt, n_index_finger,. t.hat .i fo xanpl e,.._a_gtipping net hod
such as gri p%?hg“’l%té pncceilr?, Pi ? e 3s3hgrrt%eﬁll%ostehdgs§v%? ard qeera\lgfﬂg%? (%he entire
apparatus, a e i ve,. and. as lLt, . th I. sel ect the
gri ppi ng net%gg.ggméQ§gﬁgggﬁ§ﬁﬁ§rgf g%?%%%%%égtggt éﬂﬁgésgﬁgYng appar at us,
the ejection [ ) d.di ages t ikpsattached to the
nozzl e 23 frSgggﬁ%pﬁggé?gegggﬁﬁﬁég%gh% f???% g?e%tl ﬁggéegr 51 di sposed at

‘the position 0 the, i nd_p I t s.dmjn body 10
EBEQéPoEe, th L‘rﬂ&gézél 18Nnd %ﬂﬁf QR Ohe ;D&qeazpr%ﬁE Bs I

or the second ejection |eve i sposed "at the proxinal end portion of the
appar atus mai.Rebody, 10 Lsqaoperaisdenfecordinnghy, 14080 Qperatifg f:he second
ejection lever 52, the user (operator) is able to hold the dispensing

appar at us byaF grgtiPpi ng nmet hod, such as being perforned in the dispensing
appar at us of e related art, and when pressing the first ejection |ever
51, the user is abl&d4:Q:iBokgr ! NG dbePERSdNGBRPEE 8L M AY thBeo @ d PPI NY

met hod such as, for exanple, gripping a pen, while shortening the overal

|l ength of theieBtihf&-appalapsis:an deSekd bethucandn agesr r@3UkLeh thtuser can
sel ect the gripping mnethod. ' In the enbodi nent descri bed above, the
cell 34 was assused dotha1aapPOelatsOUE Cehe RdhtirA1 thei J R¥ERhEOdrivd battery
other than the cell may be nounted as a power supply. According to
the enbodi neghadt ddie priesenind MreNbtofatd cABeaBt LdtRtadage di sposed so as
to cover an outer circunferential portion of a reduction gear formng a =
rotary actuatsappostd aad Bgrtend froxtiman éhereetibnt sdabliy sHpports a
proxi mal end portion via a bearing nmenber such that a proximal end portion
of the out pubeshahd mesnbergageshod tthaa tieadiangrendapiy tdforhef ottty educti on
gear in a state capable of transmtting the drive. Accordingly, it is not
necessary toshaterposetichesptiy aldnttyadf axicuplfi ngs d@rivehehbifkeums: i n t he
related art, it is possible to mnimze elenents interposed between the
rotary actuatidecandrieqpdsthohy, arie etthst@ossiskl 85t posiuppnesshe he power | oss
generated until power of the rotary actuator is transmtted to the piston
to a m ni numoligpet . shaftaddi t #h,isewrehei fo timprogeatlye actsgabdy, t he out put
shaft, and the piston are disposed so as to be aligned on the sane central

axis, it efficiency, while achieving a high degree of axial accuracy.
Furthermore, according to the dispensing apparatus
described above, since there is no need for a plurality of
couplings or the like as in the related art, it is possible
to reduce the number of parts and to reduce the
manufacturing cost.
Furthermore, according to the dispensing apparatus

described above, the first push button 41 forming the

operation input unit is disposed at a position close to the
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IS possible to sufficiently shorten the overall length of the entire
‘appaftatus. Therefore, there is an effect that it is possible to inprove the
power transm ssion efficiency, and to shorten the overall |ength of the
entire apparatus. Al t hough the invention has been described with
respect to specific enbodinments for a conplete and clear disclosure, the

appended cl alxBuaLe JOf o1 e bee LS LLOILAL Bknahgat O e GaNStg ued as

enbodying all nodifications an native constructions that nmay occur to

one fsglr't 'h_ed {?\%g%ggsﬁ%‘ltha%gggor?g%f % halbonid hichchbe Rasig t eaghing herein
of the apparatus main body 10. Accordingly, when pressing
the second push button 42, the user (operator) is able to
hold the dispensing apparatus, by a gripping method, such
as being performed in the dispensing apparatus of the
related art, and in the case of pressing the first push
button 41, the user is able to hold the dispensing
apparatus by a gripping method, sgch as pressing the first
push button 41 with an index finger, that is, for example,
a gripping method such as gripping a pen, while shortening
the overall length of the entire apparatus, as described
above, and as a result, the user can select the gripping
method.

Furthermore, according to the dispensing apparatus,
the ejection mechanism 50 engages and disengages the chip
attached to the nozzle 23 from the nozzle 23, when the
first ejection lever 51 disposed at the position close to
the leading end portion of the apparatus main body 10 or
the second ejection lever 52 disposed at the proximal end
portion of the apparatus main body 10 is operated.
Accordingly, when operating the second ejection lever 52,
the user (operator).is able to hold the dispensing
apparatus by the gripping method, such as being performed

in the dispensing apparatus of the related art, and when
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1. A dispensing apparatus conprising: an output shaft (32) having
screw grooves on an outer circunferential surface; a rotary actuator (31)

including a reduction gear (312) and configured to rotate the output shaft

(32) around an axis of the output shaft (32); a piston (33) screwed
into the screw grooves of the output shaft (32) and configured to nove back

and forth al ?Qgséﬂq Xt'h%' fgké@céje%'%l% 1&\%1‘3‘5t1pUEhéh?Jetr (léz)abpé/ ive of the
rotary actua a nozzl e (23) disposed at a | eadi ng end of the

di spensi ng appajatis d%@‘f!eﬁ@ﬂrﬁc_!; Hyadat0s sw%h%ngr§§§m Ide@Hbd ddrraccor dance
wi th the back and forth novenent of the piston (3 an actuator

case (35) conki gssed LapeoVesr Aibiodt §Mp &M%flfl%rﬁﬂ&f@m@@%hém of the
reducti on gear (312), and conflgured to support a proximal end portion of

the out put shabta{B2edd¥nactead RGteRd PYAd-QNs08stAcHEE] OinsLase (35)
such that the proxinmal end portion of the output shaft (32) is engaged with

a leadi ng end pestion 0k hber reduckiont ged or333)nd Mmahokat e capabl e of
transmtting the drive. _

In the embodiment described above, the cell 34 was
assumed to be a power source, but in the invention, a
battery other than the cell may be mounted as a power
supply.

According to the embodiment of the present invention,
in an actuator case disposed so as to cover an outer
circumferential portion of a reduction gear forming a
rotary actuator, a leading end portion thereof réfafably
supports a proximal end portion via a bearing member such
that a proximal end portion of the output shaft is engaged
with a leading end portion of the reduction gear in a state
capable of transmitting the drive. Accordingly, it is not
necessary to interpose the plurality of couplings or the
like as in the related art, it is possible to minimize
elements interposed between the rotary actuator and a
piston, and it is possible to suppress the power loss
generated until power of the rotary actuator is transmitted
to. the piston to a minimum level. In'addition, even if the

rotary actuator, the output shaft, and the piston are

disposed so as to be aligned on the same central axis, it
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2. The di spensing apparatus according to claim1, wherein the reduction
‘gear (312) is equipped with a planetary gear mechani sm having a
cylindrical ring gear (312b) with a bottom and has a drive shaft unit
(312c) which forns the | eading end portion of the reduction gear (312) by
protruding toward the | eading end side in a center portion of a bottom wal l
outer surfaces0bothe,11d RY 96aFi d:3hD), sARedrS whar bvatdy fiehged éth a
pl anar contact surface, and when the drive shaft unit (312c)
relatively erhersnédrOUpHtat@€LSThbeEmBEL i tHlte Ps oxi gElfeendrpgr ti on of
the output shaft (32) and the drive shaft unit (312c) rotates around an
axis, the actigatorp&as®1e3%)p 1Rdt@blkyeSpPRAT trsah bRl P50 REkEi enshprtion so
as to enable to transmt the drive to the output shaft (32) by the contact
surface com n@d 86 OsKHHeACth¥i dder@an 1i neegtwall taur &mcerOfapbheatud put
recess. 3.The dispensing apparatus according to claim1 or 2, further
conpri si ng: ABchig Age (1yerddiah Aeswawmdakesr Baah waahpoaspictsuch t hat
the axial direction of the output shaft (32) matches a | ongitudinal
di rection of tohepbBousiN@nbdQ)memiyd foasaatompyieral knbespddr griealesutdan an
overal |l width; and o

the appended claims are not to be thus limited but are to

be construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art that

fairly fall within the basic teaching herein set forth.
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a leading end side push button (41) that is disposed at a |ocation close to
'the | eading end side of the housing (10), and forms an operation input unit
(40) for driving the rotary actuator (31). 4. The di spensing apparatus
according to claim3, wherein the operation input unit (40) includes
the | eading end side push button (41), and a proxinmal end side push button
(42) disposed,at QﬁgQﬁggrp%ped position of the proximal end side of the-
housi ng (10), and when one of the |leading end side push button (41) and the

proxi mal end;si dey pushcBut LOLLA2L s RrgsSedngt he operation input unit
(40) drives the rotary actuator (31). 5. The %ispensing appar at us

according to claim 3@puf shakd heb) CRIPIAPiRGew groovedN ofj 86tk ATEChani sm
(50) that engages and di sengages a chip attached to the nozzle (23) from

the nozzle (23)-whentchbistueiLetion lever (51) disposed at a | ocation
close to the |l eading end side of the housing (10) or a second ejection

lever (52) disposgdrcitary REOXItER (80§ {€4IINNGf at ReataUsShNgedd0) is
oper at ed. : » _
(312) and configured to rotate the output shaft (32) around
an axis of the output shaft (32);

a piston (33) screwed into the screw grooves of the
output shaft (32) and configured to move back and forth
along an axial direction of the output shaft (32) by drive
of the rotary actuator (31);

a nozzle (23) disposed at a leading end of the
dispensing apparatus and configured to suck and spout
liguid in accordance with the back and forth movement of
the.piston (33); and

an actuator case (35) configured to cover an ouﬁer
circumferential portion of the reduction gear (312), and
configured to support a proximal end portion of the output
shaft (32) by a leading end pbrtion of the actuator case
' (35) such that the proximal end portion of the output shaft
(32) is engaged with a leading end portion of the reduction

gear (312) in a state capable of transmitting the drive.

2. The dispensing apparatus according to claim 1,

wherein the reduction gear (312) is equipped with a
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planetary gear mechanism having a cylindrical ring gear
(312b) with a bottom, and has a drive shaft unit (312c¢)
which forms the leading end portion of the reduction gear
(312) by protruding toward the leading end side in a center
portion of a bottom wall outer surface of the ring gear

(312b), and is partially formed with a planar contact

surface, and

when the drive shaft unit (312c) relatively enters an
output recess formed in the proximal end portion»of the
'output shaft (32) and the drive shaft unit (312c) rotates
around 'an axis, the actuator case (35) rotatably supports
the proximal end portion so as to enable to transmit the
drive to the output shaft.(32) by the contact surface
coming into contact with an inner wall surface of the

output recess.

3. The dispensing apparatus according to claim 1 or 2,
further comprising:

a housing (iO) that accommodates each component such
that the axial direction of the output shaft (32) matches a
longitudinal direction of the housing (10), and has an
overéll length greater than an overall width; and

a leading end side push button (41) that is disposed
at a location close to the leading énd side of the housing

(10), and forms an operation input unit (40) for driving
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the rotary actuator (31).

4. The dispensing apparatus according to claim 3,
wherein the operation input unit (40) includes the
leading end éide push button (41), and a proximal end side
push button (42) disposed at a predetermined position of
the proximal end side of the housing. (10), and when one of
the leading end side push button (41) and the proximal end
side push bﬁtton (42) is pressed, the Qperation input unit

(40) drives the rotary actuator (31).

5. The dispensing apparatus according to claim 3 or 4,
further comprising:

an ejection mechanism (50) that engages and disengages
a chip attached to the nozzle (23) from the nozzle (23)
when a first ejection lever (51) disposed at a location
close to the leading end side of the housing (10) or a
second ejection lever (52) disposed at a proximal end

region of the housing (10) is operated.
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