2 g APR 2005 SPECI FI CATI ON PLUNGER FOR SYRI NGE OF LI QUI D DI SPENSER.

Techni cal Field The present invention relates to a plunger for a syrlnge
suitable for precisely discharging aliquid within the syzdymﬁgﬁg R t he
constantly appropriate pressure in a liquid dispenser us ectronic
material s show ng paste-like, creamlike or other conditions, adhesive
agents and other liquid materials are discharged with a very snall quantity

and/ or high frequency. Prior Ar i spenser is a device wdely
used in electronic industries gﬁégﬁﬁgq##ébfor t he purpose of discharging
a predeterm nFLUNGER IFQR SYRINCGE|WE niddum yrspeEeER | quantity and/ or

hi gh frequency froma needle attached to the end of a syringe by supplying
air pressure as an air pulse into the syringe filled with a liquid
materi al abyHesgUPZ4g the liquid material with the air pulse. In case

of dischargrmg—a rtqorawith the use of such a device, a liquid | eve
within the syrﬂlhagpresehbwemehm y:eﬂ.aﬂresdfo ar;eltmgei‘]ibg&—; sipatingecn the

liquid is of. u h vi scos there i s .observe ch a phenonenon
Lhal & dopOuiie THERR PaHEE I8 LA AT oA & AR I PGt P Pa cY BaSBoe
i ncreased uniéd %@Go&aéﬁaﬁtﬁi&lwopﬂaw%féﬁﬂe Ofin ther Syyiidoe is

particularly |owered. Wen such phénonenon occurs, it is difficult to

ensure a ﬂ%n%ﬁiia%?@y'w ¢lemtroric @ﬁéﬁg@aﬁémmmﬁaétﬁ'ée#@t;r ates the
liquid. Th f%dﬁil and otns %ﬁ %@deﬁi n@ C%@ﬁe%fv%'%ﬁgﬁf | 09 Allepghaque

liquid materi opaq ue 'S Talntai ned
attached tldemiid ma&p&ﬁ.ams a;tél ﬂgs::hai:beduwiﬂﬁ:ea very small quant:.ty

and/or high frequency.

Prior Art

The liquiddispenser isadevicewidelyusedinelectronic
industries a_ndr the like for the purposé of 'c-iischarging a
prredetermined quantity of a liquid with a very small quantity
and/or high frequency from a needle attached to the end of
a syringe by supplying aiﬁ: pressure as an air pulse into the
syringe filled with a liquid material and pressurizing the
liquid material with the air puise. In ciase of discharging
a liquid with the use of such a device, a liquid level within
thé syringe is lowered every time of the dischargé, but when
the liquid is of medium high viscosity, there is observed
such a phenomenon that a deposit of the liquid on a syringe
inner wall surface becomes increased and the only liquid level
at the centeﬁ: of the syringe is particularly lowered. When
such phenomenon occurs, it is difficult to ensure a fixed
quantity of liquid discharge because the air penetrates the
liquid. |

This is particularly serious in case of discharging an
opaque liquid material, and when the opaque liquid material
ismaintained attached to a transparent syringe wall surface,

the lowering of the liquid level cahnot visually be cbserved



the lowering of the liquid | evel cannot visually be observed 1 2 9 APR 2005
fromoutside through the syringe. Thus, the discharge of the |iquid my be

continued without realizing that the pressurized air also g
penetrating the liquid. Therefore, in order to prevent the ?ZQABR:&DBE

such phenonenon, there are trials for pressurizing the whole surface of a
liquid material with a plunger substantially wuniformy and preventing
adhering or attachi, of the liquid ,material to_a syringe wall surface by
di sposi ng %%Pi“%&f" thr‘ﬁ?%gté’(rL S¥TIRGgRn THVE Jde 4 ES}"gEH& AL, a -

pl unger W i{insfhay belhn HhaARIFItR6QERLaNRS 10y CHUE ehe fus3 A i nder as
shown in Fig. 5 and a plunger formed with two ‘upper and | ower flanges
around t heai rakard dsine penetitingethe digquied. as shown in Fig. 6. In
such prior art,h er, as sh?ivm;; i d terial c

Q. , Wwh | i
RS ndh 225 HRgerdvath e S sire st iR |

I's pressurized ui)hy a cyll a ,
smal | er tipherddaeronerthbmdrainy tifaks ot essutizihe thquikonaterial c
includes a solid body _such as cream_solder, the solid body is jamed

bet ween tHF & g ichaabgnigdr wédbh B edgeces, iaddst ructing
a snooth 8 4D t ME‘.?:?& : ' aecﬁﬁ eSghar a
predet-erm%d%ﬁt%?%?eﬁe mt?pg.%.g'&%n&?hae ot e?{%gﬁd, V\/r%g%ug'fddi anet er
of - t he cymatwticdl tplaiageingd wad lradefaaedy dispbléngt day liinelriimadr ,

di anmeter of; the syringe a as.shown, ip Fig., 4(b), there is possgibility
of | anmi ngLUPEES FaLelonR Y Ei8Puedh) RS 4 BesPRLTRSRT MY Eeete | i qui d
mat eri al heinspesry tiededasons tHE ceasanrardntbBeHh W8 mder 85 Bkdw thin the

liquid so as to be inpossible to effectively exhibit an essential function
of the pl dfy8+9b SARF & Rnger formed with two upper and lower flanges

around the circumference of a bottomed cy;Linder as shown in
Fig. 6.
In such prior art, however, as shown in Fig. 4(a), when
a ligquid material ¢ is pressurized by a cylindrical plunger
b having a diameter slightly smaller than the inner diameter
| of a syringe a, if the liquid material c includes a solid
body such ‘as cream solder, the solid body is jammed between
the syringe a aﬁd the cylindrical plunger b, thereby
obstructing a smooth operation of the plunger b so as to
prevent discharge of a predetermined quantity of the liquid..
On the other hand, when a diameter of the cylindrical plunger
" bismade fairly smaller than the inner diameter of rthe syringe
a as shown in Fig. 4(b), t:here- is no bossibility of jamming
. asolidboedy therebetween, but apassingquantity of the liquid
material betwe'en them becomes increased and the plunger b

sinks within the liquid so as to be impossible to effectively

exhibit an essential function of the plunger b and also
impossible to visually observe the liquid level from the
outside.

. Moreover, as shown in Fig. 5, in a plunger e arranged
with seal rings d around the circumference of a cylindrical

body, it is possible to sufficiently prevent passage of the



‘inpossible to visually observe the liquid |level fromthe outside.
Moreover, as shown in Fig. 5, in a plunger e arranged wth seal rings d

around the circunference of a cylindrical body, it is possi t
sufficiently prevent passage .of the 2 2 9 APR 2005 liquid rratyegi AﬁDBeZ@%n
the syringe a and the plunger e, but wunder deformation of a soft seal ring
d, a solid body contained in the liquid material .is sandw ched between the

seal ring &gg he Syl ng ' smaot h m)-v‘egq[jt’-o the plunger e is
prevent ed '}an ‘{11?'it%ht)z@rg:"aér]iL 5’83}9’8%? ia%ﬁ‘% sﬂ’rrels?ﬁler FZAL T on eoPEuPﬁgrp?Ur?g{é:r e by an
air pul se inydér defoemaltibnstS handt 6éal tifigs@pk soXiH Bolig dditcaSddige wal |
surface is,IPr@vent_ed._ Furthermgre, in a plunger f with flanges as shown in

[

Fig.. 6, it" ¥ HIsgHitreraarifdcinyspydpteheniPatracpnthpasahging the
1 quid MAlGHd Ang RALMERN Jd1enalIA0Shob ANV BReAY b8 Ifhe diiHgaiRld Surface
ﬁ de terq a

and the neshing of "a solid body contal ne In the |1qul C- bet ween
t he fl angel® ruaented mrd fusdihers @ appmiprtiete priaspmm zahiton wfcase . of

di scharging .t liquid.material. c froma needle by supplying air pressure
to the pl ;r]%beerp 1}:1%% &h P AR HPYS mﬁ’lyn&ers‘fﬂﬁ‘v}/a&f %psi“s’iﬁg‘é?s e to the
pl unger f,the fsdLe fiig RUSHY Rthd R dinyd GralBlAid e AGK dravidpd . unger f

is acted by a conpressive reaction force of the liquid material, ¢ which
receives a corftehemese, da thiryungsen £ ofidie Flansss Wam@howa dior
particul argiy t g tihey P e [1des Qf | Lti QRe t upper
side from tlty?e ?Grﬁhﬁé%, uppselr%15| El‘g,eft'aér%%tilhe h geggﬁétgog%sgl?%ggsgg?‘gcannot
escape t o dfhtheddeyuisi setekribias betrgen the plangsuaf atidstharsgirigget ep of

the THaul 4 IRLeLhdh SuxPloo’id'the ASLEERE%PS LEPERUIE, L disglior o1 o
in the liquid material ¢ between the flange g and the inner
wall surface of thersyringe a; but in case of discharging
the 1iquid_ material c from a needle by supplying air pressure
to the plunger £, at an instant of stopping supplyrof'air
bPressure to the plunger £, a force for pushing £he ligquid
material back to the plunger £ is acted by a compressive
reaction force of the liquid material ¢ which receives a
compressive force until then, thereby absorbing the air
particularly to the lower side of the flange g positioned
at the uppéf side from the further upper side, and the thus
onceabsorbedaircannotescapetotheuppersideoftheflange
g in a usual discﬁarging step of the liquid material e, or
rather increases by repeating the discharging step, which
is substantially the same inla;plunger e arranged with seal
rihgs d around the circumference of the cylindrical body as
shown in Fig. 5.

With the increase of the absorbing air, a pressure of
pressu:ized. air supplied in pulse-like state to. the plunger
is transmitted to the liquid material via the -absorbing air
which carries out compressive deformatibn, so that a
transmitting rate to the liquid material becomes slow, so

that a change is brought about in a discharge quantity of



I's substantially the sanme in a plunger e arranged with seal rings d around
the circunference of-‘the cylindrical body as shown in Fig. S. Wth the
increase of the absorbing air, a pressure of pressurized air gpgdz[wg
pul se-1ike state to the pl unger i's transmitted to the liquid t

the absorbing air which carries out conpressive deformation, so that a
transmtting rate to the quui d material becones slow, so that a change is
brought a ' : gli sc @g!g the _Li terial
di schargeg%g?oim .he&lnee e, V\ors?%geqff?rﬁ% %%%%ltﬁj’darrad?gjﬂgasgals never
di schar gedef Iﬂbr-'@etﬁwﬁmﬂdﬂ emsve:r hﬁ.scivaqed. of the present

application pr ious prop ed an i ed plunger . as JP-A-5-20034 (U. S
Patent No. 5, 360 s q"g'le %tgleg 7, a
tapered . fg:ddersd dﬁgﬂ%h@aoa lisr,@é/«irm;@iy ptz%go%rd sﬂduépﬁ&éwb@ﬁnabéﬁet er
slightly smaller than the inner dianete a syringe, a small “dianeter

drum sect i%h @MT@%’# olH €5 - RatanteNandd 1390 i34 - t he out er di amet er of
the tapered fr ?guﬁﬁéi‘sec?&kd%(]‘;'%gd ﬁgwﬁ %{191 ont |£|§g F_]ite?e rear

of thetapered ro Prear setti‘dn
cont i nued fixont bedrssetidn tLHeavimy htd:l.’e&r&w: dhdn anciu s a:,aﬂdtb&w ng a
maxi nrum out.er _di_anet eiﬁl ar er than the inner dianeter of the syringe, and

aslit 7 SEGHEY eBaLienthan the somerdianeher ofj2 SyFanes @ #madlt he
cyl i ndri cadi mid P Arami g8t i 'b HavilRfsn cﬂﬁfgle&iaﬁetEQ érmﬁémagﬁed

proposition, however, there are renelned problems to be solved as follomé
That is, ithe e ey Fielam&rbler pfiethe utg;eere,@rﬁlamt etrh:b semtamn/vattl therface of

the syri 423 MIf £ WSeeht0%ed 8 thile S8k 0F 8a! 38503 Front

1 end section 1, a cylindrical section 3 further continued to
the rear of the small diameter drum section 2 and ha&ing'a,
maximum outer diameter'~1arger than the inner diametér of the
syringe, and a slit 7 extended to an axial direction of the
‘ syringe to divide the cylindrical section 3 inf.o plural blade
members 8.

In this improved propositidn,_however, there are
remained problems to be solved as follows. That is, in the
prior art, the plunger contacts the innér wall surface of
‘the syringe at the two sections, i.e. the cylindrical section
3 provided at the upper part of the plunger and the rear end
4 of the tapered front end section 1 provided at the lower
part of the Plunger, and there is existent a clearance for
permitting‘the rassage of a solid body sometimes contained
in the liquid material between the rear end 4 and the inner
wall surface of the syrihge, so that the plunger cannot
completely be prevented from obliquely inclining, and when
suchaninclinatioﬁoccurs,themakiﬁumouterdiametersection
of the plunger cannot be uniformly made contact with the
syringe inner wall surface, while a thrust of the plunger
byairpressureactsuponnotonlydbwnwardbutalsothesyringe

inner wall surface side, so that a smooth movement of the



3 provided at the upper part of the plunger and the rear end 4 of the
tapered front end section 1 provided at the |ower part of the plunger, an
there is existent a clearance for permtting the passage of. I
sonetinmes contained in the liquid material between the rear 2&2% %Pﬁm
inner wall surface of the syringe, so that the plunger cannot conpletely
be prevented fromobliquely inclining, and when such an inclination
occurs, the maxi mum outer diameter section of the plunger cannot be

uni formy nade contact with the syringe inner wall surface, while a thrust
of the pI r re acts upon not only downwardbut also the
syringe |nn ﬁ%%PgEJ? gggﬁgﬁde so that a snooth novenent of the 4 29 APR
2005 pl unger @aﬂBOVabelemS@rgﬁnmhhremyﬂﬁ;ngnxibﬂeghumgﬁmlgqmﬁmdﬁeg to the
pFEVIOUS%¥ Fro ose te hnl ue1 the c ndrlcal section 3 provided at the
upper Biqpe: chp &Y at ik F9 iR |3i RAFLIShat t1he YEREr 887 Frohe end
section komphemidedyathinheyl QWRE, Pald t8Bdcddiee8 NBloht dANMBL&iodr um section 2
are provided with a center bore 9 in an axial direction, but are

conpar at iPFeVideachpk kihgs lavaphpiet 289 theasmalhedisingbrye Aryms seehipabt éreor a very
smal | quanbhideadiSEnaran.af nihe d Luld OBt erdial oyl ng.comparativel y lar ge
specific gravity and ne rum high viscosity i'S hot suitable for a very
smal | qua;mtnpa@atdwsl:hetrhgek(ﬁs hhfho[teqmdtmt ehd @LurtgavumgsuxranpaerMa/ebyy smal |

specific gray and | ow_ vi scos s water _and . al cohol ry of
PP et b i e O YRASE 0o (Pher Lre BE R g oRSyish EoBoAarSEe Ty &
l'iquid dhi@@&%féblm Jras oty @Sidahéd RRORE @Erikeptidy) bhe abeve- glﬁ&%wed

prior art, particularly to provide a plunger which is constantly excellent
in resi &N YErysanekntEaRtive fi3dharyeedr Caliqeidr raicaiat haférgyri nge and

even comparatively small specific gravity and low viscosity such as water and

alcchol.

Summary of the Invention

An object may be to provide a plunger for a syringe of a liquid
dispenser which solves all problems kept in the above-described prior art,
particularly to provide a plunger which is constantly excellent in
resilient close-contact with the inner wall surface of the syringe and even
in case of discharging a very small quantity of the liquid material having
comparatively small specific gravity, constantly smooth movement can
be ensured.

The inventor has earnestly studied for attaining the above objects
and attained the invention comprising the following constituents.

According to an aspect of the present invention, there is provided
a plunger for a syringe of a liquid dispenser for pressurizing a liguid
material such as adhesive, resin and the like filled in the syringe by
compressed air to discharge a very small quantity of the liguid from a

_ needle connected to the front end of the syringe, wherein the plunger
composed of a resin material having comparatively soft elasticity and
of a substantially shell-like thin hollow structure as a whole, and

interposed between the liquid material and pressurized air to receive



in case of discharging a very small quantity of the liquid material having
conparatively small specific gravity, constantly snooth novenent

ensured. The inventor has earnestly studied for attaining th Aﬁ(ﬁd&ts
and attained the invention conprising the follow ng constituents.

According to an aspect of the present invention, there is provided a

pl unger for a syringe of a liquid dispenser for pressurizing a liquid

mat eri al such as adhesive, resin and the like filled in the syringe by
conpressed air to discharge a very small quantity of the liquid froma
needl e comneabith o chbe iy prlacend Of eLBYNiNge:c el St B! Lnger
conposed of a resin materia %aw ng conparatively soft elasticity and of a.
subst anttaielrydsﬁr@ht -dridkgedthom Haghhowtsiructar endsaraowhat el,lalae'idar i nt erposed
bet ween t tpﬁw dlmat rial_and pressur zedfﬁgr to _receive z IfR 2005
and tran3 -1 llef)r $28 P BT PP & et at“EonPri* ﬁﬂ%ﬂ t aper ed
front endrﬁ@@bt@rbnha&mﬂlgu@& tiot hd @Rbrestd an €t eipdeaneidit efd isgbtion,

smal | er than an inner dianmeter of the syringe; l'indrical _drum section
cont i nuelPtiEat He itéaresdntndf PwelrugpRted @%We’érﬁ?&%ﬁléhly thevidg 8t its

rear endyg, MRXLIUTLQUL &Y oG AELEL s SUbshantLaliy Ef?@re&agﬁdaé coll g 1 nner

di aneter of the syringe and opening there;” and a col menber coupl ed
with a credenfe@nphed atitis e facenferanhaly isokfaceyipfthe Necnpeyangtheoépemh@z
cyllndrlc I dru sectlo and forned rralntaln

cont act WIIatPI | e seﬁ?*ogc%n%fofiﬂ%cpé%f'?%’gl 2% ﬁglgyﬂ%ﬁ{:}?l ta Oseclr um
section @ﬁiﬂ&@tfnﬁfﬂmﬂﬁn S@néhalal  UPSIEaceCef Whags i ingpk eSS eylimricuilcinity of
the rear end thereof is extended to the direction of the syringe inner

wal | surfafe SsRtlameety faFmekbPeiidty HPBRUGRCCL e 2ih Pj??élsér%'t rédfigly and

el astic 99&5@9% W khethe S¥hd nge Loper; @@{énd%aréé%e and 49.Regonge snoot hl y

novabl e under the same condition. According to one enbodinent, there is
pr oVi d_edssari;mlga ngenerf walla susfadengedofhea cbil tpr dletdbesrpeﬁslemlmh@ot@lmg ifo the
I nventi Q£bfé3g9£é§§iy and elastic contact with the syringe inner wall surface

and to become smecothly movable under the same condition.

According to one embodiment, there is provided a plunger for a
syringe of a liquid dispenser according to the invention comprises, a
tapered front end section having at its rear end an outer diameter
slightly smaller than the inner diameter of the syringe; a cylindrical drum
section continued to the rear end of the tapered front end section, and
having at its rear end a maximum outer diameter substantially the same as the
inner diameter of the syringe and opened there; and a collar member
coupling with a circumferential surface of the drum section in the
vicinity of the opening and being slidably formed as maintaining a
close~contact with the inner wall surface of the syringe.

For example, in the above plunger, the collar member is preferably
composed of two annular curved surface sections which are in close
contact with different inner surface regions along a circumferential
direction of the inner wall surface of the syringe.

For example, it is further preferable tc form a capillary passage

communicating from the vicinity of a connecting section between the

collar member and the cylindrical drum section to the inside of the



tapered front end section having at its rear end an outer dianeter
slightly smaller than the inner dianeter of the syringe; a cylindrical drum
section continued to the rear end of the tapered front end ti

having at its rear end a maxi mum outer dianeter substanti al ? A?Raﬁﬂﬂ:a
the inner diameter of the syringe and opened there; and a collar nenber
coupling with a circunferential surface of the drumsection in the
vicinity of the opening and being slidably formed as maintaining a

cl ose-contact with the inner wall surface of the syringe. For example, in

t he above.yphyhgei A ekt menber is preferably conposed of two annul ar
curved surface sections which are in close contact with different inner
surface regi ot®raparg it cﬁanfclgmfpe:ﬁémabéb telifiogntihenwipfle héuwigere Frwalal
surface o Jomgggaaweh a&;¢FOL ee)ég;_lgp & | |sma]‘tgH er preferable to forma
capil l ary passa ormunl ca ?rom ?Jhe vicini'ty of a connecting section
bet ween t he cmirtm:mmbehe Epldncﬁehﬁ foy |dhadsyrdate difuthes @Cdnii@ndispehe magi de
of the 6.2 9 APR 2005 cyli.ndrical, drum section. Mreqver, it my be

pr ef er abP® fTPPHTMANE ThRe™BFeiiger DAY oRY aconi?é‘ﬁﬁ‘éJr‘éﬁ%YvéP?ts%ﬁSt&FltYr
resilienhavAy B BEbSLhAla11FUERORITRLE, thtllﬂeh@ll%ﬂggimlfc@ﬁré he syihege afathe
l'iquid dispenser may be conposed of a resin material having conparatively
soft el ad®tasippged Trdveery %tlesdbgva%tm@elryaéh@ld HrieRautilzed hl—)lrlmNIsthem*C% ure

as a whol A LeE RSCH belech, the L1 auld, talan ol and BLesayakesd air
to receive nturansm e alfr pressure damaterla

char act eby szrbylmpraipta;sem@ arcbmpeahecbefdtm h&\lﬂldlgS&@UJt@fhrd’&aver[ﬂg aAtoutes rear
end an ouyter }1 htIy smal | er than the inner dianmeter of the
syringe, E?ﬁ i %ﬁlfg ilr‘?l’seE]P?rbntlteonP?r}‘?ﬁedjlﬁ"Be‘ieﬁe Heatheendgrdt ne?

tapered £y1QRbric@DdeSRCEEONonNBYNGUAE #d SnkeREaendqacFaKhdTUL,ed £redhamet er
substantially the same as the inner dianeter of the syringe and opened

t here, ackblsParionpeltfyery $iti deblrpaprandi dechxilm lvatet siaraser colptamgadMy h an

out er the same as the inner diameter of the syringe and opened there, a collar

member slidably provided in the state of coupling with an outer
circumferential surface in the vicinity of the opening of the drum section
and elastically contacted to the inner wall surface of the syringe, and a
capillary passage communicating from the vicinity of the coupling

section between the collar member and the cylindrical

6a



circunferential surface in the vicinity of the opening of the drum section
and el astically contacted to the inner wall surface of the syringe, and a
capillary passage comunicating fromthe vicinity of the cou? %ngpﬁem@@ﬂan
bet ween the collar nenber and the cylindrical 6a 2 9 ..:APR 2005 dru
section to the inside of the cylindrical drum section. Brief Description of
the Drawings Fig. 1 is a perspective view showi ng one enbodi nent of the :

i nvention, ;Fig.. 2..s a,roughly l.ongitudinal cross.section of Fig. 1, Fig.
3is a par‘?’u%‘ﬁgls?"e%%‘r §8d%-h\g?e%/¥/‘so’f£%°f %i‘e eyiindPiesy 98 FSFHEHYyi t udi nal
cross section showing a prior art, Fig. 5 is.a roughly |ongitudinal cross
section.shown another prior art, Fig, 6 is a roughly |ongitudinal cross
section s%ﬁ&eﬁiﬂmwbrq%rthﬁfprmgfi g. 7 is a roughly |ongitudinal
.Cross section i R0; @ - o | i SGh Pk d f.g he
Preferred Enbo?ﬂnnt A p% gﬂ;\%"tﬁefcgér}gé$§;}? P‘Lgfemﬁ hg ?E%u%%jéﬁgée&hg&f

accor di ng theinkenpiener®ig n2eid aarpughhdvagtidnidimchli araspaEadtiidmt
vertical nmoyvepent .al a . syringe inner. wall surfagce,, i.e. | al_- novenent
can be carth ddButl b Bondt Ak Py FRETEI (5 LaF IR =& G odnl edw ¢ h
the outer mig CHNfLs SRgM1SUSAGLLuQinA]l QHISUIEEERE ol IdHB WG b PrildE t he

state of resiliently -and closely contacting the syringe inner wall
surface. ARlor ifly Pos@crongbiyutengitudinaherross sretinn iahewimg of the

| uns t ' I ' I ' . li di
o anial e Do MR, B T Sano A Mg R R S 1
a col | ar nmdidrord ahewdant achwrther brike ayti ngediFier MWakla rutghdge with

two annul gr curved face sections_for the resiljent .
ongitudinal cross section showing a further another prior

§

" art.

Description of the Preferred Embodiment

A plunger for a syringe of a liquid dispenser according
to thé present invention is characterized in a point that
vertical movement along a syringe inner wall surface, i.e.
axial movement can be carried out by constantly maintaining
a collgr member cbupled with the outer circumferential surface
of a cylindrical drum section in the state of resiliently
and closely contacting the syringe inner wall surface.

Accordihg to such a structure, as there isno inclination
of the plunger toward the syringe, the piunger can always
ensure smooth slidiﬁg or axial movement. ,

Moreover, in the plunger, it is preferable to construct
a collar member face-contacted with the syringe inﬁer wall
surfacewith two annular curved face sections for theresilient
close~contact with different inner face regions along a

‘circumferential direction of the syringe inner wall surface.

Such construction can more stabilize the face-contact
of the collar member with the syringe inner wall surface,
20 as to prevent positional iné¢lination of the plunger, and

to further smoothly move to an axial direction of the plunger



cl ose-contact with different inner face regions along a circunferenti al
direction of the syringe inner wall surface. Such construction can nore

stabilize the face-contact of the collar nenber with the s g@PlR"l:zg]U;
wal | surface, so as to prevent positional inclination of t pl'unge nd
to further snoothly nove to an axial direction of the plunger 7 2 9 APR
2005 by mai ntaining the cl osel y contacting state. Further, it is preferable
com‘rum cated to the inside of the cylindrical

to forma ca;r)nllar ssa
drum sect F8n aﬁ’ﬂ:r% ‘?ucf ALY IRPARENT iERER i on between the -
col lar menber aRgd-dier C)i't' R peakeaHILSES £08 T RG, améfyag&ssaaésage has

a function of exhausti ng air contained in the i qU| mat er’i
out si de ofcommanglaatmsdt to rtéleebymf}ee@'émhe]g:yshmkiﬁgpalhelm serpttdoa cont act

boundary. surface._  .bet nenber e igger wall

surf ace, s‘%ogls VSRS Eﬁa%# tﬁ&."s%ﬁ‘ﬁ Fenheer ﬁﬁ?%ﬁ%ﬁ%ﬂ@? E‘E‘therrmre
t he pl ungelemberpaside rtak )bj]ﬁfd@ﬁ.d&]ﬂﬁx&ﬂ%dti&i erimale RAYiNgaggParatively
soft elasticity such as _Teflon(r) resin and the |ike, andpreerably has a

subst ant | RESFagend@s @ Eanahiiethef sxhaustdngr éerﬁ@FéB}neﬂeP-ghﬂ:th t he
whol e pl ugg Jmge t ﬁm{ d materi al
havi ng smal F’E’é‘g:gﬁﬁ grav‘let %ﬁzfnﬁ%ié%%gﬁl tﬁ:liez I CI rﬁ% toqﬂ] | ar nmenber,
and in cape‘e@'bnﬂ:e-@gl wung:.n@ ther essuireto taheontaa: poungeuryi surﬁaceal ly

ext ended, artlc ar t he vicini t he rear .end of he cyl i ndrical
dr um sect PETAESTe s mamEe? anh Bhe i vpaq 160PF AT RFERERgn

t her eby ”Ebeal’seitb| meme Fa¥ £ WilRHa e (e CClhilq nBvEISIalt o the syringe
i nner wall surface and novi n as its ‘contact condition is maintained, so
that t he di schg‘pgé:hﬁ(;m@re, e plunger is preferably formed with a

resin material hav:t.ng comparat:.vely soft elasticity such as

. Teflon® resin and the like, andpreferably has a substantially
shell~like thin hollow strﬁc'l;,ure. Thereby, weight of the
whoie plunger can be niade light to suitably diécharge the
ligquid material having small specific gravity and to give
elasticity to the collar member, and in case of receiving
air pressure, the whole plunger is conically éxtended,
particularly the vicinity of the rear end of the cylindrical
drum section is extended in a syringe inner wall sﬁrfade
direction, thereby more resilient close contact of the collar
member to the syringe inner wall surface and moving as its
contact condition is maintained, so that the discharge work
ismade possible by completely scratching the liquidmaterial
off.

In such condition, when the plunger is inserted into
the syringe, the collar member coupled with the outer |
circumferential surface of the cylindrical drum section is
brought to be close-c_::ontact at its annular curved surface
with the syringe inner wall, thereby fully preventing
inclination of the plunger to the syringe and constantly
ensuring appropriate insertion.

Moreover, in case of this insertion, the tapered front



I s made possible by conpletely scratching the liquid material off. I'n such
condition, when the plunger is inserted into the syringe, the collar
menber coupled with the outer <circunferential surface of the cylindrical

drum section is brought to be close-contact at its annul ar cgrye i '
with the syringe inner wall, thereby fully preventing incli nth/d%PRme ,
plunger to the syringe and constantly ensuring appropriate insertion. '
Mor cover, dy €ages8h ddiced BRE dh Yr ABGHd APELCEL 10 ith RaBefFR:2005 end
section forces out. an alr as we as the Tiquid matertal, even when a

sol i d bodyeven shenaansoliddiceiynist cohhaisedetbéreihe ylthulisics ofir um

‘section under an.approptiate clearance _between the rear epd and the .
syringe. %i’ﬁ Wi&?ﬁgfcsirfg’fm £RE T CRUFRARE A7 éppfré’PEé'&_t&JFEFﬁrPHEeupper
side of RSN Ahe ridhrSkinke a0l the &?ﬁﬂﬁ@e.of oA 8Rbi dthedynahd,
effectively interrupted-under the elastically defornmed state to a reduced

di anet er diheckiqeidpyptendal fiorsed ot tdithe urrer shdeofctihe ayringesyri nge
and inits.,t 4 £ | | ar s re,. 4 herefor.e n,.n_insertion of
t he pl ungg'rn I‘J._{?{l (}-' < t%r%l; tgl%r ic%élgggl%%tfhea. _(ﬂ(illévm%r?dﬁrdi s"c%aer%g/fge%%‘f(e,f%dhesi on
and resi dimtefrriiptdd Gndelr theasliad ticalhipdeforngd selte surd B6Gucedn
effectively be prevented by elastic adhesion_of the collar nenber to the
greater p SThe Rarkieh iyt e 6YLABIriFRLAFWR IRG HIONISTAAN &R, and t he

sol i d bodynalicked nbfel WM int R sSHurRde dMH RMNfAC Gieatiilt he col lar nmember
can positively™ be“prevented. That is, the liquid material adhered or
attached to théedg,i hgerefiore, watén dur LnsertanncdéE£ e/ plangser aptd and t he
POSi tion %easlyirg.yllgg alzgc\:{e'll:he(: af%l(\llo%airnla/ ﬁns%harge work, adhesion aﬁd
. residue of the liquid 'matéz:ial to the syringe wall surface
can effectively be prevented by elastic adhesion of the collar
member to the greater part of the wall surface to the
Vcircumferentia;l direction, and the solid body sucked between
the syringe wall surface and the collar member cén positively
be prévented. That is, the liquid material adhered or
attached to the syringe inner wall surface can cleanly be
scraped and j:he, positidn of a liquid level can clearly and
visuaily be obéerved._ '

And, in case of supplying air pressure in pulse-like
state to the plunger inserted into the syringe, the air
pressure indirectly pressurizes the liquid material via the
plunger, and as a result, the liquid material is discharged
by a predetermined amount in accordance with air pressure
and pulse length from a needle secured to the front end section
of the syringe.

Moreover, in such a discharge step, even if the solid
.body containedin the liquidmaterial reaches a collar member,
the collar member is face-contacted with the syringe wall
surface under the elastically deformed state, so that there
isnopossibility of being sandwichedbetween the collarmember

and the syringe as described above, and hence, smooth action



visual ly be observed. And, in case of supplying air pressure in pulse-like

state to the plunger inserted into the syringe, the air pressure
indirectly pressurizes the liquid material via the plunger, and as a
result, the liquid material is discharged by a predeternned [
accordance with air pressure and pulse-length froma needl e 2@3&213%][15%
front end section of the syringe. Mreover, in such a discharge step, even
if the sol} i hed_| liquid material reaches a collar
menber, tﬁg E%%?%%&%%%e?gigﬁ%é%ggtont acted with the syringe wall -surface
under the el astixambpdisbatef thbgirsart ihotntDeh rililSbe@xpASSinkid ity of
bei ng sandw chedbet ween the col |l armenber and the syringe as descri bed

“above,  andPHieREESTEIRDL P ath® HCPIPINVERG BB RgE he plunger is ensured.
An embodi ment Ok g Ner P ESENtou BRI HORs LI PE VIR 08%Y pimEEer i ng to

t he acconpanyi ng draw ngs. Fig: [ oughly perspecti of a

pl unger orecrriing the tthe invention, Fig. 2 is a lcowgitudiined ocxiozss
section an 9.3 is_an enl.arged view of the essential rr .in-Fig. 2.
ere, i n (RS STORARAEIE o rdt AR B EREPAIVIRY GBnGhe S et EATH Ca -
shel | -1i keird hwiighat ) ow structure as -a whole conposed of a soft materi al

having elasticity such as Teflon(r) and the like, 12 a tapered front end
section whi ch dfFebhdn &8s dxpvwengsy harrefeprncemimeral (1 deaptesdr i cal

drum sect | i1 diyedN 832 SURLAPL €5 RBPR 351 A5 B ALON Lyl glgnOr @
ylinder having an outer dianeter at Teast gradually 1ncreases oward the
rear or a cnposiai ofia/enftimdterial haetingnsliaitiierity such as Teflon®
| and thé like, 12 a tapered front end sectién which can be
conical or other shape, and 14 a thin cylindrical drum section
having a suitable shape such as a straight cylinder or a
cylinder having an outer diame ter at least gradually increases
toward the rear or a cylinder having uniform inner and ocuter
dia.metérs only at its rear end, and the like, and each of
these sections positioﬁs on the same axis. _
The cuter diameter at a rear end 16 of the tapered front
end section 12 is slightly smaller than the inner diameter
of a syringe 18, and not only a.:i.r and liqtiid material 11 but
also a solid_' body contained in fhe l:i.qui'd- material 11 can
be passed and fluidized therebetween. '
And, the outer diameter of the cylindrica.'l_.'d'rum section
14 continued to the rear end 16 of the'tapered front end section
12 is gradually extended as separated from the rear end 16
and becomes a maximim outer diameter at the rear end 20 of
the drum section 14. The maximum outer diameter is
subsltantially the same as the inner diameter of the syringe
- 18, thereby in the state of inserting into the syringe 18,
' as described later on ; a collar member 24 coupled with the
ocuter circumferential surface of the cylindrical drum seétion
14 is brought to be in fully face-contact with a syringe inner

wall surface26byelasticdeformation thereof, andpositively

10



diameters only at its rear end, and the |ike, and each of these sections
positions on the sanme axis. The outer dianeter at a rear & 16 .of the
tapered front end section 12 is slightly smaller than the 7%

of a syringe 18, and not only air and liquid material 11 but also a solid
body contained in the liquid material 11 can be passed and fl uidized '
t her ebet ween. " And, the outer dianeter of the cylindrical drum section 14

conti nued to th Jear, d front- ction 12 i.s o
gradual | y BSIented L PY d%ﬁaa’f’e%f‘ 9 rﬁtlﬁg ﬁ'é"éi E’é’g]téf ?ﬁ’&%&?&nﬁgda nexi mim
outer di anmiif¥siadn hha f@ﬁid@@@ﬁﬂh@flaldﬁdjﬁé!ﬁéﬁﬁﬁlllClntMtheT RgrABYENUM out er -
dianeter is _substantially the sane as the inner dianeter of the syringe

18, ther eBfRdh sHeEaete of inserting into the syringe 18, as described

later on, a colgat, myghel. 1 O Wirh an e gg%g rnepgLal
surface of the ﬁcy | nc%%c%?igﬁg'rgnggégt I on rl-'fl [ sorglritgu% 61% e @%'EI |y
f ace- cont actanveniki 20swsi shewnnhera veaférennd annnéhﬁabﬁﬁe,l asid atdeher mat I on

t her eof  , a.ndp05| tively 10 2 PR 70 pr.event i n penetra n of the solid
body t her eb¥t 511‘-5 "‘(ﬁ‘i‘A r&&esﬁf‘ F'lsqﬁ‘PHpﬁrﬁff)ie?’F'E}‘ 11 to
the syringte B@Llaﬁlﬂéﬁs‘@r 2i4e fhe U&Q_l@éj thébd £ 34 ﬂﬁbﬁﬂ:@@ahbealﬁénts opened

~at the rear end 20 as shown by a reference nuneral 22, and at the

vicinity ¢ indegraddy §mﬂeﬁaths@cﬂ'b¥ﬂ¢sl%@hm wedtiamhddgokl ar

Vrrnetrrtr)]e; (2:§I [ %I’I ca*1 run@s%%t [ %‘%r‘LﬁCé@O 5 rs%dplao%ﬁl J'on gﬁrrvegpsur fggrggdat
t he posit ItqmtheI’olp@:(ﬁd‘lﬂeﬂgphéﬁall.fmigtpeﬂGﬂlepeyﬁ.mhdi:ﬂbaﬁdmnoﬁecthﬁn
oyl ndri odla SRATLOSSL0N adih D Q25580 4, Qi igd guriace 32 ot the
separ ated P
pos:LtJ.on to the tapered front end section 12 are respectively
formedinto slidingsurfaces to the syringe innerwall surface,
and there is formed a concave curved surface 34 for connecting
these.two annular curved surfaces 30 and 32.

Each of the annular curved sﬁrfages 30, 32 is formed
into a shape so as to be in close contact with the inner wall
surface 26 of the syriz;ge 18, that is, the same shape as part
of the outer circumferential surface of the cylinder having
an outer diameter slightly larger than the inner diameter
of the syringe. When theplunger 10 is inserted into the sfringe
18 and moved. to the axial direction, the annular curved
surfaces 30,32 receive elastic deformat.ion so as to be in
close contact with the syringe inner wall surface 26, thereby
ensuring the smooth axial movement of the plunger 10
maintaining the close~contact state.

Such collar rﬁembe;r 24 and annular curved surfaces 30,

- 32 are tightly face contacted with the syringe wall surface
26 under their elastic deformation, so that some unevenﬁess
of the inner diameter of the syringe can sufficiently be
absorbed.

Moreover, from the vicinity of the root of the collar

member 24, that is, from the cylindrical drum section 14 in

11



position to<the tapered front end section 12 are respectively fornedinto
sliding surfaces to the syringe inner wall surface, and there is forned a
concave curved surface 34 for connecting these two annul ar @@vﬁﬁ%@ﬂﬂ&ces
30 and 32. Each of the annul ar curved surfaces 30, 32 s forned into a
shape so as to be in close.contact with the inner wall surface 26 of the
syringe 18, . that is ‘the sane shape as part of the outer circunferenti al

sur f ace oful & OHbiIdPL e e s Wl UeRBRLEY L Shi g Hdded A than ¢ he

I nner di aneter syringe n the plunger I's inserted ifdto the
syringe > ambwmuedmg t he axeaht dHimndtoical osmdmpmurid asur f aces

30,32 receive e StIC eformati on sqo as to be i cl ose cont ac vmththe
syringe i Aert Fagﬂl at¥ BRSS9RY °°E'H§’l5‘r11°r?3:erdn BiPSAE hovement

of the pl @mﬁ{ué@aﬂ%éﬁ@éﬂé@ :.txmh@héhq_&ﬁn@ﬂhéﬁhﬁh.aéﬁd aShifdl £Qda nenber
24 and annul ar curved surfaces 30, 32 are tightly face contacted with the

syri nge -.waif @lﬁﬂa}'ﬂu@@mal Heherathxeugh dbs cthatdwhside. t hat sone
unevenness of ANSd NS UAIRLET Aladlee S Q0RAANspU L Iglopibaabe

absor bed. I\/br eover rrom t he Too menber
that is, fotemndiey ot ither hﬁabrdeuﬁtﬁemt s68tidni o Jﬂhe? t&pm&&e.%rime
vicinity of: thellqwdlevel of the liquid materi al as_shown in Fig.

1, are at ®HhFECH R 18osFrddrerviieFoyidesd o 6‘1"’”8‘{56}?:\-%&?%@&9% 36
comuni cated @ the 55@{:&6 éf)th‘éxaéﬂﬁinna% E&%@éﬂ&gﬁéa wrieh |d faiid material

and a small "part of the liquid material therethrotgh to the outside. In
the ill usscatead nenien énoa sbd:mh 3B ithalr dti Hedomes agris e dto Pwd 1 nner
t

9eht ral _ Sq;.%tei %&u%fgerh‘fo ggﬂgg in Q:ri'-;[e exit limit position out of the
I syr:i_.zige 18, and to firmly screw a detector member when the
liquid level within the syringe 18 is measured by a proximity

sensor and the like. '

An action of the plunger constructed as above is briefly
explained.

When the plunger 10 is inserted into the syringe 18 which

. is filled with the liquid material 11 in advance, the plunger
10 is pushed toward an axial line of the syringe 18 by means
of hands and fingers or a pusher, and the plunger 10 smoothly
enters into the syringe 18 by being prevented inclination
to the syringe 18 with face-contact of two annular curved
suxrfaces 30, 32 of the collar membér 24 to the syringe inner
wall surface 26.

Here, when the tapered front end section 12 enters into
the liquid material 11, part of the liquid material is pushed
away by the tapered front end section 12, and if the section
further moves on, the liquid material 11 rapidly passes
between the rear end 16 of the tapered front end section 12
énd the syringe inner wall surface 26 to reach the cylindrical
drum section 14 and the collar member 24.

Moreover, before a part of the liquid material 11 and

sealed air reach the collar member 24, the air previously

12



end section 12, and there is provided a screw hole fromthe top to. the
bottom of the colum 36 to be engaged with a male screw nenber (not
shown), so that it beconmes easier to pull the plunger 10 p ea

exit limt position out of the syringe 18, and to firmy szrsgv\ﬂf'gez[ﬂ&or
menber when the Iliquid level within the syringe 18 is neasured by a
proximty sensor and the |ike. An action of the plunger constructed as

above is bri.efl ex the pl un 10 is ert o the

Sy nge 187tmtene AEBRRR Ehe AR, BemRa 4% 11 SiaallY KREARRRE L he
pl.unger %Iﬁadowmaeow&m @H@'cdlﬂ&lcﬁatﬁﬁﬁdéd\gﬁalﬁ:@y means  of
hands and fingers or a pusher, and the plunger 10 snoothly enters into the

syringe 183Y53lnl§’éﬁﬂ1$g’*1pld§\lﬂéhtsé§tllﬁ@l ilfa@iso Fhe élﬂﬁ’édsyllaltﬁ’g?é-akl\?d apd

face- cont ggl. Qfaah) 1 (_‘Elj: I% ar nmenber 24
to the syﬁzl%nge |an\r((¥(¢§lr%IHu ace f?gﬁ V\,hen zlrf‘aperegé)?l-'ront end :

"section 12 ent er©n| thds, tlha baqeldfrpnﬂﬂimj He p:la:rrtgeﬁ Ithdntoqtithe materi al
I s pushed away t he tapered fr nd, section 12, and if the section
further - nﬁ«yéfsm@ﬁ eeveau.laf Rats ¥ SRR S t the A he 1 oar

end 16 of mhherianes ed-dJHes R ééﬁéih?ﬂné&aeﬁ'ﬂ 1 BReS¥61idBddinaashal |
surface 26 to reach the cylindrical drumsection 14 and the collar nenber

24. Nor eowrer rowef dioe eptgar tthGﬂ?eh@ﬂalethS@ itlle Enmnhr mw air reach
t he coll arﬁ,’u %rs' %Q,sy}) bua‘? 51“9%%‘}& 2% grAPR %qiq'g"ﬁ 3hgaly ar ound

t he col |l ar exh rough the
col um 38w;1|thvruﬁed sym.hlge wey.lll Bthizfadle draﬁa &fm{cteon thies imendn quid

rraterl al 11 and
. possibility of intruding the solid body at all.

1 The actions of each part of the plunger 10 are entirely
the same in case of not only the pushing-jin but also the
following di'scharge step. | _

The present invention will be described a little bit
‘more indetail. Whenapressurizedairis blown in the syringe
18, the cylindrical drum section 14 of the plunger 10 is
extended outwardly as a whole, and in this case, the opening
section 22 is conically extended, so 'that a degree of contact
of the first annular curved surface 30. to the syriﬁge inner
wall surface 26 becomes more stronger.

If the plunger 10 is formed to make gradually thin from
the tapered front end section 12 to the rear end of the
cylindrical drum section 14, in case of receiving pressure

. of pressurized air, the vicinity of the rear end of the
cylindrical drum section 14 is particularly delicately

”coﬁically‘ extended. Therefoie, since the first annular
curved surface 30 can move to the axial dir_ectioh as more
close contact with the syringe inner wall surface 26 is
maintained, the discharge work can be carried ocut by cleanly
scraping the ligquid material. On the other hand, in this
case, the second annular curved surface 32 is in close-contact

with the syringe inner wall surface 26, but less extended

13



the sealed air are flowed around the collar nenber 24. Upon this, in case
of pushing the plunger 10 into the syringe 18, even if a solid body
contained. in the liquid nmaterial 11 reaches the collar nenber 24, the
solid body has no roomto enter therebetween because the afn@l APR RGN
surfaces 30,32 of the collar nmenber 24 are tightly. contacted wth the
syringe wall surface, and hence, there is no possibility of intruding the

solid body, l...The _acti.ons of .each part of the plunger 10 are entirely
The sams etallone! MR R8I0 00 08T CERTH-PA o Bipeldl? B SWesinsl 2o |
di schar ge = théire pDEEREEtidiflY} icohbaidd cbrdieseni hedim dhd lieskit nore
in detail . When a pressurized air is blowm in the syringe 18, the.

cyl i ndri cANRHARE s¥@viesh serface BR - p| Thrpeefaxe i thexg did® sdeRddid v as a

whol e, angyd [4S i G4 2 4l el ended, so
Qiéf%%u;kl&cﬁ?ﬁ@r cbfiBactRR tHe wl?]ﬁ% lgc?&% é%vﬂgga 88&%&% il

that a degree contact.of the first a ] surtace 30 to the
syringe i mwrfacml3d4 suthatbe28ybingaeinmer evalk engeffacd 26 heoplthager 10 i s

formed to nak radual |y thin.fromthe tapered front end section 12 to the
rear end &FYH “b%ﬁﬁ“l’?d%ltr c':!tﬁu qﬂ’ﬁrﬁ%ﬁ?’bﬁ%ﬂjs‘ inr?%é%"ee‘b?n?eeciei ving pressure.
of pressurizedaid tHdiRafitedd) tat AvdRe vita whah Guide-100d iagei cal drum

section 14 is particularly delicately conically extended. Therefore, since
the first PRafdURe iGusreplded dec the pdungevelfo the &irst anpuderon as

more cl o S ' B ' i ) rfa LS 'ntained;
t he di sch}(r?lge m?ﬁég%ﬁ%g}t?ed ggrér%%éd ouct1 t%;%?\égrﬁefﬂfgrggi%ge Fﬁglﬁ?%ui d
mat eri al . iDmettheadfihsurifapd, 26ntd s ircaae sheotedgnadnanedbatiealved

surface 32 is in close-contact ith the syringe inper wall surface 26, but
| ess ext effF: w:ll'.th the inner wall surl%aceyé é a?ld to become smoot;'&y

movable under the same condition, thereby discha:bging the
liquid material 11. And, when the discharge amount reaches
a predetermined amount, if the E:-upplyﬁof éir prerssur‘e is’
stopped, the first annular curved surface 30 is extended to
the direction opposite to the ﬁsyringe inner wall surface 26
by its elasticity to return to the original contact state.
_ As apparent from the above explanation, according to
the present invention, axial movement of the plunger 10 along
the syringe inner wall surface 26 can bé carried out in the
state of constantly and closely contact of the collar member
24 with the syringe inner wall surface 26, and particularly
when receiving air pressuré ;, the collar member 24 is brought
to be in close or tight contact with the syringe inner wall
surface 26 by the elasﬁic force and slides along the syringe
inner wall surface 26, so that incl‘:i:nation of the plunger
~ 10 with respect to the syringe 18 is eliminated, permitting
smooth operation of the plunger 10. Further, as the liquid
material adhered or attached to the syringe inner wall surface
26 can completely be scraped, the liquid level can extremely
easily observed from the outside of the syringe 18 with the
human eyes. Moreover, the air pressure acted on the plunger

10 can directly be transmitted to the liquid material and
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2 9 APR 2005 toward the direction of the syringe inner wall surface, so ‘
that there is no strongly contact condition as in the first annular curved
surface 30. Therefore, there is no elastic deformation for gnﬁ@:ﬂiﬂyﬁhe
whol e body of the concave curved surface 34 with the syri n& i hner wa :
surface 26, so that snooth novenent of .the plunger 10 is not' prevented.

And thereafter, at every tinme when pulse-like air pressure is supplied to

t he plung d8f4 0 @r ved .surfac [ Ss o to the
directi oneaf) t deé syrllnrgjﬁzCi |nner@m%ﬂg}%eﬁﬁlgﬁieug&%%ée%%qﬁ%}g%rongl y and
el asti cal dicoi=asfedy tihitllee droppingabf this flaicgn b nertebxica b €xene theoot hl y
novabl e under_the sanme condition, thereby discharging the _liquid nmaterial
11. “And, '\M‘F‘&?”t%gra’l‘é'&%f a ea?ﬁ)ﬁﬁlﬂlprsaEﬁéssu%tmaéffeﬂﬁﬁ%daﬁsaﬁﬁ if the
suppl y . of ﬁcrppmxfgséuhgglir'oﬁtae@%sédﬁzféaéir_@a%_ﬁﬁo&t%ﬁglé%i ce 30 is
extended to the di-rection opposite to the syringe inner wall surface 26

by its el &t ipvieventted.eturn to the original contact state. As apparent from
t he above expl anation, according to the present invention, axial nmovenent
of the plunger 10 along the syringe inner wall surface 26 can be carried
out in the state of constantly and closely contact of the collar nenber
24 with the syringe inner wall surface 26, and particularly - when receiving
air pressure,.the collar nenber 24 is brought to be in close or tight
contact- with the syringe inner wall surface 26 by the elastic force and
slides along the syringe inner wall surface 26, so that inclination of the
plunger 10 with respect to the syringe 18 is elimnated, permtting

snmoot h operati.on of the plunger 10. Further, as the liquid material
adhered or attached to the syringe inner wall surface 26 can conpletely be
scraped, the liquid | evel can extrenely '
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easily observed fromthe outside of the syringe 18 with the hunman eyes.

Moreover, the air pressure acted on the plunger 10 can directly be
transmitted to the liquid material and 14 2 9 APR 2005 a preg% r 'E$9png
amount of the liquid can positively be discharged, while dr 9?$gp -
liquid material fromthe needle front end due to conpressed suction air
extended after stopping a supply of the pressurized air can al nost
conpletely be prevented. 15 2 9 APR 2005 What is clained is: 1. A plunger
for a syringe of a liquid dispenser for pressurizing a liquid materi al
such as adhesive, resin and the like filled in the syringe by conpressed
air to discharge a very small quantity of the liquid froma needl e

connect effhes isheltdiortd éad of the syringe, wherein the plunger conposed of
a resin material having conparatively soft elasticity and of a

substantially shell-like thin hollow structure as a whole, and i nterposed
bet ween t he | ilqui danpllengal aod ars§suﬁgéedfaar1&@ulﬂe@@sp@n§@ﬂ feansm t
the air pressure to the_liquid materi al onprising: a tapered front end

section RAGPRYTAEIPgsar ééﬂuéﬁdmaherb@%e?uaha%t efhpignt | Fosial 404 Ehan an

i nner di aARELek;9f chhen $KEI BYRin %Eé&sQ&U§1§eﬁé'@fs&ﬁ@%@@ugd to the
rear end of the tapered front e d s ctlo having at 1ts rear

naxinun1V@ﬁwesméﬂénquéntsubsoénthallyquh@ Saom asneh@lenmemn©¢eQ@t©¢ of

the syri peniyng .t and a collar led with
CIFCUﬁfeEgﬁt?gg gug acgflgﬁe syringe, ﬂereln fun er composed of

a resin material having comparatively soft elasticity and of a
substantially shell-like thin hollow structure as a whole, and
interposed between the liquid material and pressurized air to
recelive and transmit the air pressure to the liquid material
comprising:

a tapered front end section having at its rear end an
outer diameter slightiy smaller than an inner diameter of the
syringe;

a cylindrical drum section continued to the rear end of
the tapered front end section, having at its rear end a maximum
outer diameter substantially the same as the inner diameter of
the syringe and opening there; and

a collar member coupled with a circumferential surface in
the wvicinity of the opening of the cylindrical drum section and
formed slidably as maintaining a close contact with an inner
wall surface of the syringe;

the cylindrical drum section being formed so that, wupon
receiving air pressure, the vicinity of the rear end thereof
is extended to the direction of the syringe inner wall
surface and the collar member is brought to be 1in more
strongly and elastic contact with the syringe inner wall
surface and to become smoothly movable under the same

condition.
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the vicinity of the opening of the cylindrical drum section and forned
slidably as maintaining a close contact with an inner wall surface of the

syringe; the cylindrical drum section being forned so that, %@pn&Fﬂ%g@Uging
air pressure, the vicinity of the rear end thereof is extended to

direction of the syringe inner wall surface and the collar nenber is
brought to be in nore strongly and el astic contact with the syringe inner
wal | surface and to becone snoothly novabl e under the sane condition. 16

2 9 APR -2005 2. The plunger according to claim1, wherein the collar _
menber is conposedrpf %a‘iﬂn%‘@%é&of&&rn\@e%§u&i§ﬁﬁ gecihopsiy adapt edijgrbe in

close contact with differe i nner surface regions defined along a
ci rcunf emesmbical dbr eswmimmrsest blie fwmeanmnallbr swfeed csurfheesysengeens. The

pl unger acgordi,ng to, claim1l or 2, erein. capillary passage _is.forned
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the col | afegienbedeingd hheng\ icideinebdraitinl S€ttddnohOoot Nehd nsinde will he

cylindrical _drum section. 17
surface of the syringe.

3. The plunger according to claim 1 or 2, wherein a
capillary passage is formed by communicating from the wvicinity
of a coupling section defined between the collar member and
the cylindrical drum section to the inside of the cylindrical

drum section.
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