;e3eqn@: TJT . SPECI FI CATI ON PLUNGER FOR SYRI NGE COF LI QUI D DI SPENSER
Technical Field ~V~I1'~YI~I'"MI~VIOYl hBP The present invention relates to a

.pl unger for % “mﬁ\ \5\g| table for precisely discharging a liquid within
the syri nge\\m\m nstantly appropriate pressure in a i di spenser
used when el ectrgmioc materials show ng paste-like, creamli keﬂ%uﬂwwﬂﬁnm "
condi ti ons, adhesive agents and other liquid materials are di h
a very small quantity and/ or hSEBRCEFEGABAOW. Priopr Art The | i qui*dcooo2+
di spenser is Lce w del i r Qi G..J stries and the like for
t he purpose o?@?‘?@ﬁﬁg&g%@%ﬁf;rﬁ@ %?5% f aliquid with a very
smal | quantity and/or high frequency froma needle attached to the end of a
syringe gy supplying air pressure as an air pulse into the syringe filled
with a IL@SEEELEE&&EE%l_%nd pressurizing the liquid material with the air
pul se. In cas r:Qi C i ce,
liquid |evel \?\Aht% %Eeslyr‘%%&g"%ns %%E%\%?e%%qu%%%nrg%?% %ég:agg%harge but
when t he shiidiabd el Emopreeﬂiaaihy kiiiglrhairgdmg 4 ;z;qﬁhélwe.tihs.ndﬂmasyeﬂngech a
phenorrenonthat a de osrt theI| yid on a rinern er | | surface
oo PREFEALER S8 SHAD (UM AR Ak, G ase s B he syringe is
particul %E.'s}beh@é’@:r@éjed Vhen Sk ReNORBRAR QTS WhDwil §s€éiiiﬁé| t to
ensure a fixed quantity of |iquid discharge because t e air penetrat es the
liquid . cheen-ldkgaeri egherl gonditdéassinadhseive agsehar ghdgethespaque
liquid I ; n e r. ' ' i ped attached
to a trgﬁé'%rlgn gg?%ﬁgg a%?ldgg&?gf%é&ﬂ#e&f g‘é’% ?E%@%‘gﬁ. | evel
innot Viasidzblry hierholfseigquathcly . from out si de through t he syringe. Thus, the
scharge of the liquid may be continued wi thout realizing that the
pressurized air also being penetrating the liquid Therefore, in order to
prevent tHhg Qcauir ence of such phenonmenon, there are trials for

pressuri zinmg the whol e surface of a liquid material with a plunger
substanti al | yTlhﬁiJf:cquﬂcydamepseveﬁta%vm!udﬁgy@rsedtitraehén’grgmiche liquid

material .tq a £ r|n I rfa dIS Qsing a |caI |_ unger as
shown in IE% %)“d\zgﬁ'g‘ e %E X:I er B 1 °e lsc r?&sg é’rgirjfhged ar ound

the ci rcgﬂfbareeaemaiadaq@aﬁtﬂeprofas 1s.rqwm withiagverp sararilaq@wﬂgey f or med
with two upp, er and_| ogwer flanges around the circunference of a bottoned
cyl i nder 38&/oFohAghrnIFpguency fron & nepdie Ataghed frefbe, eBd efown in

Fig. 4 (%)ﬁ%ri‘ﬂSQlﬂHéu terrHa{ ha%r&séér =53 ré%@%uﬁ}’sé‘;ﬁ%& BhLi cal

pl unger b ving a dla y smnal er t an t I nner dianeter of a
syringe ayrimgeh&ililqdi d:.hhterhatun:l imadiexdes ansioprdsbudyzsoghthse cream

sol der, he sol i d,_bod d _hetween the_sy r|n e_a.and the c | i ndrical
pl unger %r’&ﬁ?ﬁbé?‘r%{ﬂi’r%’eeaa&ﬁogf’ sSpe?ﬁ‘f engtﬂ%s%Pﬁh%%? b so as to
prevent dl;ssaaieeuq{h &hpl €66ty BuBAta @evilldd,yaofi hiepaildwi €Rihhe ot her
hand, when a dianmeter of the cylindrical plunger is made fairly smaller

‘an t he theney T 4nafet el oy ieeSYGFY rigdne O4s tBAGkEThR Ay, bat(when there is
POSSI Ryl tl%g%lldj @gm@dig.i'n g Qﬂdhséﬁéﬁt et phEDe DYl BsBASS4NY
IQUId mat eri a efween t

gquantity of écones increased and the
pl unger Isushnasphetdmendhethat)a des:osa.s-. 66 tiee i njppsisi bincat syeifiget | veI y

Vi sual |y BREETHL L RETFRARHE IR LPFERAERS 00k S UE™ KO EBVE L¥8 chown | n
Fig. 5 Iiak 8h8lseEsr >AHRNGGEinge is partlcularly 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 cannot visually be ocbserved



with seal rings d around the circunference of a cylindrical body, it is
possi.ble to sufficiently prevent passage of the 2 liquid material between
the syringe a and the plunger e, but under deformation of a soft seal ring
d, a solid body contained in the liquid material is sandw ched between the
seal ring and the syringe so that a snooth novenent of the plunger a is
prevented and further an appropriate pressurization of the plunger a by an
air pul s€dep puteiderthrougi fhensprbige hdhienl thendd schargaefsfhenge wal |
surface i,s pr.eyented. Fur.thernor ih_a_plunger..f w.th flanges_as shown in
Fig. 6, Tt EPRioe G R it {=8rBs BT Sbe THerpaBeihd=8? che

| i qui d nedies iallscC Hedinse @erndtraiimgedthd lanrfhiide syringe inner wall surface
and the neshing of a solid body contained in_the liquid naterial_ c between
the flange g rafehené RELPTSHE IRERVRT thhe spautFerse Bt ShRlcase of

di schar gifpQ it dnqUitdh TR @liedle G f10PA: Ml i) sHPRING RhAld Ppressure
to the plunger f, at an instant of stopping supply of" air pressure to the
pl unger fsurfafaer of Rodigudkli mgtemaalli gatl sepénhabrbasvkstanthelpiunger f is

db . i i.on f .of the lLiquid ial. ich
ecci vos B EATBPCEMY P IARE ATH PRPRARS TH A8y ARG I EHBUAR

parti cul gidtertialt b8 d sSeingé d1Qf shhLade ¥Y0R1 gpPOshianagdialiriBai1upper side
fromthe further upper side, and the thus once absorbed air _cannot escape
to the uplemasitigscthevr im Bage - g? () 2% 4dP) di adHamgeiy véttepserlihe |iquid

mat eri al zgﬁg{/y a g&;g&géd LRGLAR Q¥réﬁﬂfé‘££ﬂ8eyﬁv\ﬁa ghﬁ%@e@ i@sﬁ&ﬁﬂ’ whi ch i s

subst anti nme 1n a plunger a arrange seal rings around t he
D’r cunf erdenErg of5 amd agylumgkey fakmeddyi tds tvhawpemakdd.ower NLahgehe i ncrease

t he absor bi air, a pressure of pressurized air . supplied in, pulse-like
State toTRER GHGer - FEPFEFeNTeT 1%y 3 BOERERPPGRY I ASFEASIATE Ehe
absor bi ngrigy.r eshich carries out conpressive deformation, so that a

transmitting rate to the liquid material becones slow, so that a change is
brought about ImsuchiReiry g&tquRArYPVerofasy shommein| Big d 4f@der ¥BP1di schar ged

fromthe t . Qf Ly ChL 1a): i schar ged.
I n order a?ggglé‘?\t}eﬂgg%%g%ﬁocb?gng%é?ﬁ{églgﬁ%g%?a 0 1??@6#3&%“%‘6& cation
pr evi ousbyharbipgsedianeitegpr alibgh plyirggyerl lasr $RaA- Eh Avexr diaBet®at ent No.

5,360, 146) . This plunger .is conposed of , as shown in Fig . 7 , . a tapered
front end)fsé‘ctsiytfﬁ_nfengvi r’r§ &?\eﬂgq}%&r m@_ﬁﬁr&ajmcoﬁf‘& u&ﬁ%nﬁt EPl%ai ghtly
smal | er trRy len Q8 rLim 1% 0f tReS¥bL Dody STRKlante@mBEEedhUM SeCt i ON
2 having an"outer dianmeter smaller than the outer diraneter of the tapered

front endhsecvirimggt a lfad dhe awl ipdmicadomliyngsy to ttherelyr of the
tapered f ti indri cti urt her _coptinued to
the rear 0 %ﬁlgkg'r?%ﬁe% (f?“%r?iﬁher%p rl?n%lg’élc%?]orﬁ% %r%gl%ﬁge\ﬁf n% zsagm%%i %m out er
di amet er draivgert 8bashahge iomharpthdated miimdd ghantitings thantligusdit 7
extended to, an axial direction of, the észroifnge to divjde the cxl i ndri cal

6Ct i on &40 ER§ %mpaﬁgad@en a diamet he cylindrical plunger

b ismade fairly smaller than the inner diameter of the syringe
a as shown in Fig. 4(b), there is no possibility of jamming
a solidbody therebetween, but apassingquantity of the liquid
material between 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



menbers 8. In this inproved proposition, however, there are renai ned
probl.ens to be solved as follows . That is, in the prior art, the plunger
contacts the inner wall surface of the syringe at the two sections , i . a
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 | ower
part of the plunger, and there is existent a clearance for permtting the
passage éfidaidonatebbaly batmasmbsbecenringed and bee Rlguiaemrgr etl bet ween
t he rear 4, and . l.nner Lfac ft ki nQe t he
pl unger ggﬁggtde?érrzﬁ#;&ele‘#r{;og@ %\?%J\:/g%t% é‘d:a]frr?%%’oabg:gaéérbf I n%??ﬁ?ing?&and when
such an tacthealiguidatatterial hies rRddnRiohEd detlicaiettRe sesli pingf the
pl unger cannot be uniformy made contact with the syringe_inner wall

surf ace, 2ffli FReaSYRITEE 3P that A @Reathpoyemeste 8fuitheaRtWng®B S not only

downwar d;Qupral-entbReaANr FROEREENRE ¥BbLopkilRe ﬁ%§é§|§ur§£’awéﬁ &g smoot h
novenent of "the 4 pl unger cannot be ‘ensured. reover, i n the plunger

accor di ngheopilbagpreei busan pivppsédeteyhfirgobionht rgsistancalofection 3
provi ded at the.upper part [s_a conparatively thin cylinder nd the
Paper ed Fr8nPoBRarane: Roko: the oor BEnos veit Voberdpalt Bagvontodim

di anet er dr unrFaeeheghozedl €npaopldagew EhwatheBL&AgES! &s IshewRNimXi al
direction, but are comparatively thick as a whole, so that the plunger is
sui t abl eFiEr & $&r4F BREFEPYB SR PEFeati¥RAY Rregtentec th dliePa@EEFal havi ng

conpar at 'b}égérﬁ/e h@@@d?%%éi&l %S’é@%&ez@'&%e@ﬁﬁx‘é?é@ifg&& W QOSyLYngdut 1S not

sui tabl e a very quanti1ty di scharge the I'itquid tefial having
npar at ivekey wabl |swfecd rodgthe inteshandy bdva \sslcies bbby saoehtasnedt er and

cohol . S y of .the Invention_An object_of the inveption is to provide
2 pl Ungei-n Bhe aL AT QRERT SA T o P S APE RS G LITIF S50, LS AT FRSF obi bre
kept in yaelabav€adeseri bRE Byk0hgarkh, Battifutasbyot odpsenasl@ingpl unger

whi ch as constantly excellent in resilient close-contact with the inner
wal | sur theel Uit dadpriigdec H1Pmeddrtah @« RYS WP RN ALF PELASYERY snal |
quanti ty . of ek, qul teri i C | y ecific
gravity, tgoﬁ{sltE a "tL ?gaggog?hgﬁo%%ngﬁt&%gﬁ ggp%%g%#glg& ﬁ'ﬁé@#*véﬁt%ﬁ; has
ear nest | pressadired tbotheat pauingag fheaaboreeobpecpsshimgathai hbguidie

invention conprisjng,the follow ng constituents. That is, a pl.unger for a
syringe BRERTLPUUPEH Speflr PABBBRA Ag ifo Y RVorh FORPEERGE S0s, a
tapered keaBtigRdreeckl @7 RAY N4q@tid hate®dhlerRd wil BURedvagelzer slightly
smal l er than the inner dianmeter of the syringe; a cylindrical drum section

conti nuegompreneiveaforsg vhtiRe thegper dhemebm absordbdog e adad havi ng at
its rear . i o] r.di suls tially_the . he 1 nner
di amterpggqﬁﬁgﬁgépﬁgé ghg éghgggéﬁéﬁ ?Ee%g;g g%%néec%l?gag%nzé%%%é coupling
with a chtcthéeimpdr aliddlfirame the fhetHednusest isardd nahdethectimugy of the
openi ng and being sljdably forned as maintaining a close-contact with the

-‘ner v\/aPPC‘?Lﬁl?%&?é’%ﬁ af.ﬁéagm%%%gape to the uppe% side of the flange

g in a usual discharging step of the liquid material <, or
rather increases by repeating the discharging step, which
is substantially the same in a plunger e arranged with seal
rings d around the circumference of the cylindrical body as
shown in Fig. 5.

With the increase of the absorbing air, a pressure of
pressurized air supplied in pulse-like state to the plunger
is transmitted to the liquid material via the absorbing air
which carries out compressive deformation, =so that a
transmitting rate to the liquid material becomes slow, Sso

that a change is brought about in a discharge quantity of



In the above plunger, the collar nmenber is preferably conposed of two
annul ar curved surface sections which are in close contact with different

i nner surface regions along a circunferential direction of the inner wall
surface of the syringe. It is further preferable to forma capillary
passage comruni cating fromthe vicinity of a connecting section between the
col lar menber and the cylindrical drum section to the inside of the
cylindri dhle diamicemaitenrialbdiscbrrged Fxopr thernpedlee andnwohstwhol e

pl unger forforl#orrctghrﬂ%arﬁt%iu\ieql ¥nafsc0e];rtia r _irse%i Ivj %ntdirsecﬁ_lian rgg.eri al . Furthernore,

t he plungér e syringe o he 1 irqui I spenser “£cCor di ng to the
invention i s gapesied @b s3oles Budht pibBllehayi BHeCOAPah8birveFytRaft
el asticity, having a substantially shell-like thin hollow structure as a

whol e, aPE@SeReRrPBLLER BLPREFHIANS I RF PRERES IR AR PVSCRIWRFIE] air to

recei ve and g ansmzlooise @ s PRSI NP 518d0 duigd material, and
characteri zed by conprising a tapered front' end section having at its rear

end an out er @hdmspungey gstdompsysmdd of , iAsasheovme inrfiey . @i, anbapered t he

syringe, cylindrical. dr section continued t he rear .end pf the
Chper od FESTE e Sserielt R SR ST bePEand A A0 SrEet el d anet ot
subst ant isalilgh thkeshalPe AThahethd Aahed ﬂmﬁﬁeﬁafwgysyﬁ?ag% amgiopened
there, a collar nmenber slidably provided in the state of coupling with an

outer ci éameEeEEraR seFtRaTe? ha HiRg ¥9 cukierydorme her GRadilRy 6Rakhe drum
section acﬂ’xI%l el.astl gakhytcensacted éa%é.{g% ignels Wald sguihiage ef ¢hhe syringe,

and a capillary passage comruni cat | mthe vicinity of the coupling
iCti on belaxcemnd Meaod kentiewmedr tentheheeey| pAdtheataperedr fimostction to

e inside of the cy]lindrical drum.section . ief Description of the
or i ngs ecgseetEpl Ly B FYTeAtas R E8FLREN 3. R SORERBHEEO  he
i nvent i oheFir@ar2oEStRe! SaDl Vol Ongtd i diAM HASorseChnanhabihyga |, Fig. 3
is a partially enlarged view of Fig. 1, Fit-g-[ 4 is a_roughly |ongitudinal
cross sef@xdmughewtey dpnefernlargprgthan itheyippagiiianetry ofdthal cross

section i a her_r EiQ, .61 . [0 . itudi pal cross
section %ﬁ%xn%%’ag?ér%hselg%ﬂ g?crtrgptd,edaﬁ ix:‘\aa’é'f[% S‘aq_?eiégl}%h’)??% girllgi t udi nal
Cross seealyirdmgehtoidigialef tié erl iarbtikel pecbioardt inbesxdniyali bhadé t he
Preferred Epbodi rgent A plunger for a syringe of a liquid dispenser

accor di n§"&S%Fe “pr esent i nvention is characterized in a point that

vertical nmovemgntepalsOnehpdoWd Fﬂ%ﬂdﬂ%io‘ﬁﬁ' hoWdaace tHere sad al novenent
can be carried out by constantly maintaining a collar nenber coupled with

t he out errema_ri@@ﬂ prehienk ’smb%u,S@Jo'fedaaényha@wgal '-?Jrra:ltpni-_ssectmohhen t he
state of presilient] Béh%r‘g%t%bgg%' )aégﬁg%gr%feét LAg §HRe8YLLD ?ah@??é?wéﬂf' surface.

Accor di nE to such’a str I's nornclirnation o he™ pl unger
towar d t bhesyyiigge atheheltumgeectitng| dags €he Wyl isiddidalskedtbgnor axi al

novenent .. Moreogver, in_the plunger, it is greferable tQ construct a collar

aner f ScBreBhatial tha HPPRE B3FF e thnBLURAPF 3¢ & *®PEheRRo annul ar

rved facgssenki eRpetOl £FHSnEaShd | LMt PIe TR Wit Rndi 15geent i nner
face regions along a circunferential direction of the syringe inner wall
surface paSickfcthetpliongen, camd mprerstiszhiexisdente af gatearencacfor

permitting the passage of a solid body sometimes contained
in the liquid material between the rear end 4 and the inner
wall surface of the syringe, so that the plunger cannot

completely be prevented from obliquely inclining, and when
suchaninclinationoccurs, themaximumouter diameter section
of the plunger cannot be uniformly made contact with the
syringe inner wall surface, while a thrust of the plunger
by airpressure actsuponnotonly downwardbutalso the syringe

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



of the collar nmenber with the syringe inner wall surface, so as to prevent
posi tional inclination of the plunger, and to further snoothly nove to an
axial direction of the plunger by mai ntaining the closely contacting
state. Further, it is preferable to forma capillary passage comruni cat ed
to the inside of the cylindrical drumsection fromthe vicinity of the
connectingﬁsection bet ween the collar nenber and the cylindrical drum
sect i on. PYHBIEEpFRPEPY PSsSBEBTRSs a function of exhausting air contained
inthe liquid Lal t | . hlupgeg, .t venti ng
sucki ng the aygg%ﬁ?%gé %gn%ggtgggﬁg%gr§égé?$3§é gtﬁ%%dggﬁgp%%$¥gr menber
and t he pyppngedi haehnuglik,sthéacelisdrasal osavtiost Alpyodidedasyge t he
liquid erial. Furthernore, the plunger is.preferably formedq.with a resin
nateriarghﬁvFREefoﬁﬁéFaﬁFvél§°§89Fg593gﬁ?bfiﬁgsﬁg 1§53¥éfﬁﬁﬁ € n and the
li ke, andapeetar abbithasdasssbsdant igddvicdieldt khike1blbr paktoghgtructure.
Ther eby, weight of the whole plunger can be nade_light'to sui tably

di schar g&hehemal fdignehayr AEMMheeF hECR FaRFespreYided gHidih aycemEier o gi ve

el asti ci Ogt L I i o) | Vi i ssure, the
whol e p|%§§%r9igﬁc%ﬁi%gf?gegg?éﬁﬁgﬁg'ﬁg?gfﬁﬁ aé?éﬁ%ﬁ%¥£?%+ﬁi%§9% the rear

end of the £wholds, cal tHatntlsegiliydrs iexsentdadlenfar ayvergesmaher wal |
surface direction, there more_resilient close contact of the collar

: . by .
menber t GUPREISYr ARGERPRAGT Shalhesdriidd BRFSTOFEGaY< ™ s cont act
condi ti opohpabBitAlB1gedaree hakikhe drs %?gﬁnwphﬁ&i%mﬂﬁﬂ%hPOSS'b|e by
conpletely scratching the'liquid material off . In such condition, when the
unger WVésepsaétyedblft dst hetspuifgblet Fercal vearynsmsdd cmapitddvwith the
ter cing erentigl_.surt of _ihe. cylindri Ly ection is,brought to
be cl ose%%%}‘gg ea?éitthse %ﬁ%ﬁ?%rm%%erz?/’é sl'luar"ﬁg}art1 eg'wgﬁrfr{!ﬁgv%'yi ?\r&aefjrnner wal |,
t her eby kpkky faeeyeti g andcl ow atiised saftyt Hecplasngetet andelsyhonge and
constantly ensuring appropriate insertion. Mreover, in case of this
insertion, the tapered front 8

Summary of the Invention

An object of the invention is to provide a plunger for
a syringe of a liquid dispenser which solves all problems
kept in the above-describedpriorart, particularly toprovide
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 smocth movement can be ensured.

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

That is, 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, andhavingatits rear end amaximumocuter diameter

substantially the same as the inner diameter of the syringe



end section forces out an air as well as the liquid material, even when a
solid body is contained therein, to the side of the cylindrical drum
section under an appropriate clearance between the rear end and the
syringe. On the other hand, the liquid material forced out to the upper
side of the syringe, in spite of the content of a solid body, is
effectively interrupted under the elastically deformed state to a reduced
di anet er adid @Ren@d Bhanse @9 mdr9ldia ] MeRRe (VP ERE Wit the syringe and
Inits tyy cu?%%%@e%oéi'air sl %r-of‘e{qee d&ﬂﬁrgég; on SUf iy ”vkﬂgﬁ%. on of the
pl unger ifto the syringe and the TollTow ng discharge worek, adheston and
resi due @ff tdhe lopauiichgraner balinigo stihdabyyi fgemed hssnafiatainangehafectively
be prevented by el astic adhesion of the_collar nenber go t he greater part

of the walesaneddato witd dhecdmrereeral SYFFace 66, tARySYRE™ESIi d body

sucked betweery '%%é%h@g%!@hbeﬁw € nth A el 3 pREEeLabaY
positively be prevented. at is, the liquid materi al adhered or attached

to the syoamppsededr tiwgl Rnowdegc cucyrdc suafrgebeestiapedwhhdht Azepositi on
of a llauidoheygl 6an. ol sy ndovianal Ly pe phsely §lo AMd. JiBngase of
suppl ying ari pressure rn pul se- Ke state to the pr ungér i*nSerfe€d into the
syringe, d bBegratmfprensiae divkdersn YIPLRESiHierewallleshi flake amtrei al vi a
the plunger, and as a result, the liquid material is discharged by a

pr edet er AYFEI%rount in accordance with air pressure and pulse length from

a needl e securgd jI0 fhG HehORlr21d FACL 11QN £QLAl HE iéihﬂgﬁ-?hpygéﬁg_éer, in

such a discharge step, even'if the solid body contained the Tiquid
terial aopashesatiod |fromeitzeviding tooldfara menbrerctind s tciont acted with

i || f d h i call. f d . h
The, U1 MR B 35 G % Sl L SO SR B g P
the syringe the destlddet amy ayianlidienae dSivddesidd on 9  of the plunger

is ensured. An enbodi ment of the present invention wi|l _be explained by
referring to MeFesv&smpdtyilfgraecdfitagde trgform §hg vhadhl HlpeESHecti ve

vi ew of [ ' i1 i 2 i angi t udi nal
Cross Seg@%%g%@%&g%ﬁ%%%ﬁfﬁge vJ'l g'v%no{ t sel%egiae%télla part in Fig.
2. Here, in timohhermgs, &dhecprurger funthel sgPidgactethe pigngdr of a

she! [ -1 l%gl,fthi n hol | ow t.ruc*_'urﬁias a al e conposed of afesoft mat eri al
havi ng elSSRNSSF 8GERTAIPFFP orP ATV ERE K &S IBOFEPHd FRBAP end

section \wWaiieh iGAN Hasr iGN idoMpaia talvealy HHRe e 1MLl & | HdVvigy iahdrical drum
section having a suitable shape such as a straight cylinder or a cylinder
havi ng arfuhatantdiaddst ehedd -léket thindnal low| sereciere tasnvgr whoke rear or a

cyl i nder Is i.f.arim | 1 er. di ter Ly LLS; r end, and
the 11 ke 2t PestplosBe b BEE, 2P Sl £l AR Bba bl LBa S o
di anet er atr o eaceénd dfidofrihsmiipeiedir gresendresact ithe 12qiasdslightly

smal |l er than the inne (iili aneter .of a.syringe . 18 , ang not gnlz air and
‘qui d nﬂaé"ﬁrd'la 1 characterized b comgr:l.s:.ng a tapere ont

end section having at its rear end an cuter 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, having at its rear end a maximum ocuter diameter
substantially the same as the inner diameter of the syringe
and cpened 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 andelastically
contacted to the inner wall surface of the syringe, and a
capillary passage communicating from the vicinity of the

coupling sectionbetween the collar member and the cylindrical



al so a solid body contained in the liquid material 11 can be passed and
fluidized therebetween. And, the outer dianeter of the cylindrical drum
section 14 continued to the rear end 16 of the tapered front end section 12
is gradually extended as separated fromthe rear end 16 and becones a
maxi mum out er di ameter at the rear end 20 of the drum section 14. The
maxi mum out er di aneter is substantially the sape as the inner dianeter of
the syri fFam gecthereby the ipsidear€ BRegiEldmdtiFahCsuymees§irhge 18, as
described | ater on, a collar menber 24 coupled with the outer
circunferential surface of the cylindrical drumsection 14 is brought to be
in fully BeeE Cesadiphicdrh f e Mgmwimgey wal | surface 26 by elastic
deformation thereof , and positively 10 reventin net.ration_of the

S0 4 body t heiset kiR HRTSRAREEIVERY FROTHIE 1S FRERHGORE Racer i al 11
to the swHggvERtLoRIEH:idCe2 idPh&odd X YbhBdE1188halld¥BsLEEECROAS 1S
opened at the rear end 20 as shown by a reference nuneral 22, and at the

vi ci ni ty off Flgs dpedad-pér ipher RRriéadilynend agged vdewi of Fhe.cdl |l ar nmenber

24 . The | ar. [ j hi i t 1S4 ral . with a
cyl i ndri (:551%1 'd?&r%r%g?t%fggﬁliz&%{#‘??égfa%ﬁgﬁgrs‘%:‘rsj"fi\/%ggl?%%eg §6g§9 t he
posi ti on axar,r #sgonsliig at potighlppboresh Pedl phkrato sxdgectfionhehowlingdri cal
drum section_ 14 and a second annul ar curved iuriace,SZ at {he separated
posi ti on AP ERF PFIS @ rofttdend L8cRi GRUFDLY torgifBaingd| §¥P8Pned into
sliding sufacesshewiig S G BRebVRLE AHd 268, ands hep8qhsyforned a
concave curved surface 34 for connecting these two annul ar cufved surfaces
a and 3Zongdidhndinalheransubartianveliowing ot dnr3ther3anicshiegr pedoknt o a
ape sof§§.to be an close contact with the inner wall surface 26 of the
syringe , that is, the sane shape as part of the outer circunferenti al
surface of the cylinder having an outer dianeter slightly |arger than the
i nner di aneter, of the syrin%p ._Wen_the plunger 10 is inserted into the
syri nge Pesg¥dbihedd oty Hig Exalarys dimete annul ar curved surfaces
30, 32 recei VeA%@ﬁh!g&rdf‘JzO%”%%PHgé%@ﬁ Pq@fd'dle#em:cgakéﬁhi%t h the
syringe inner wall Surface 26, thereby ensuring the snooth axi al “novenent
of the plndgde Peresentt dnvengiohe icl cheregteadzest anea Sadchtcthhér nenber
24 and annu%ar urved surfages 30, 32.are Ih%gégy f.ace %ontacted Wth the
syringe Wil ReXeTENnaEP P h3i TY B RET i " Pt S8RE3E8 ¢ haf - sone
unevenneskiefl inBoemBAEr céhh LA rokd Set Y icipe taar1yuhbiatanhlighe

absorbed. Myreover, fromthe vicinity of the root_of the collar nenber 24,
that is, ¥¢ottaneerher sourdad whthtieoyuter aireymiiqrential surface

of a cylindrical drum section in the state of resiliently

and closely contacting the syringe inner wall surface.
According to such a structure, as thereisnoinclination
. of the plunger toward the syringe, the plunger can always
ensure smooth sliding or axial movement.
Moreover, in the plunger, it is preferable to construct
a collar member face-contacted with the syringe inner wall
surfacewith twoannular 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,

so as to prevent positional inclination of the plunger, and

to further smoothly move to an axial direction of the plunger



the vicinity of the liquid level of the liquid material 11, as shown in
Fig. .1, are at dianetrical position provided a pair of capillary passages
36 conmuni cated to the inside to exhaust air contained in the liquid
material and a small part of the liquid material therethrough to the
outside. In the illustrated exanple, a colum 38 is provided standi ng at
the inner central section of the tapered front end section 12 , and there
i s provi B¥dmaintréningl &her edosedyt sontectiagbstted®.-of the col um 36 to be

engaged with gu%k‘%rscg_ W, g%@?e%%é%%? S%Eme asg#gﬁa%% %gggggg easier to

pul | the plunger ﬁusheﬁ I-n I Mt posrtTon o syringe

18, and tomhuhikyted ew thdeiwgids oerdher cyliendirhiealli guusl s€yelomi thin the
syringe 18 is neasured by a proximty sensor and the |like. An_action of the
pl unger EZRBtYRRYREIRILYIRH/ BRE SOPRPEFAPISIGF Lt B tYReR theecPlidBer 10 is

i nsert edpifbart BRaSEhN@g118aMen beuhi bkediwhih the Liguidappterial 11 in
advance, the plunger 10 i's pushed toward an axial line of the Syringe 18 by
means of peasdgeahdsf anfunstoenaofuekbaushhagt ferptongeingd tmothdly enters

into the,syringe_18 hy.bein revented inclinati.on to the syringe 18 with
face-con%ﬁé?lgfm %gré%%uﬁgr%g%rﬁg s%%?f& e 0?%??93F’tﬁ§e Yar nenber 24

to the spreRgatingesudRihgstlié ageyr Antdiar eonther bbenlapersshfiaeat end
section 12 enters into_the liquid material 11, part of .the liquid materi al
i s pusheBeiiigpntsre Fellagarwnber are Bl syddnoeninper ¥ad L surfacsect i on
further \ , | L CLBAI ' 11, rani; p .hqt ween the rear
end 16 o tﬁ% ?gpg%EE FF%%%geﬁgggé??%§n¥T§ gﬁ %ﬁé%§§%?ﬁ§g'inner wal |
drfaoe 26 t oFuci&bertbeegylthedpiloabedr i peefevably fodmédewtbh|lar nenber

Mo . b t of the liqui terial 11 and d_ai h
the coi | 2Penamareshal Hiind copBsrasars Lo f b st ko dRan fe col | ar
menber 2#eies cabaiid ¥nedhRUbi s, hadidie ik XenhhBlosigbs tec ol yyn 38

provided in_the cylindrical drumsection 14 as the liquid material 11 and
t he seal 8<dilrlake thédRehodronngtrretesel arTherely, Meighbrefhthke in case

of pushi e r | nt e LN ; | L d dy
containeggfggtﬁghﬁgggiSéga%gr@gﬁglﬁ§¥égcﬁ§s;§hgg%gﬁl%%s%%%g%% SQ? the solid
body haslhaquidomaterealehavheyebralbespbetfiiisegtraeiapnanhdrtsugires surfaces
9 fgcgf e ggtgg'ﬂ-,ggf e TRe" a8t enbnot! Yaha L8080 "t " 408 SYag noe el

air pressure, the whole plunger is conically extended,
particularly the vicinity of the rear end of the cylindrical
drum section is extended in a syringe inner wall surface
direction, therebymore 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
is made possible by completely scratching the liquid material
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-contact 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



possibility of intruding the solid body at all. The actions of each part of
the plunger 10 are entirely the sane in case of not only the pushing-in but
al so the follow ng discharge step. The present invention will be described
alittle bit nore in detail . Wen a pressurized air is blown in the
syringe 18, the cylindrical drum section Z4 of the plunger 10 is extended
outwardly as a whole, and in this case, the opening section 22 is comcally
ext ended ensbsefbiocn fngfacopt avmisces sfelihastthe igwid Batesiséd surface

30 to th ri L N .¥@il r_f 3 C r ngels. t he

pl unger %(Y | sbpgsrrgedg? o T oéiyalriasdgé F%ga?%lgn%%em hgtc?gc{c})%r ggdﬁr é%t end
section Yhd oylhfdeeaal elthimiseidid otythdds i anhppropriadie obeddancé case of
receivinggfressure of pressurized air, the vicinit¥eof the rear end of the

cyl i ndri EEtvGEImtdec oG £2d §nGattiec SvFimgedel PRabReyoEBRF cBRRY! ext ended.

Ther ef or @51 g8 d RS tELEaT FAHIEBLL L UE B P L6848 0k H?ﬁn&@, the axial
direction as nbre close contact wth the syringe inner walT suirface 26 is

mai nt ai née, splidedicdc FegeandeEntcof Ive sedidd dxpdaut sy efifeatiiweslar api ng t he
liquid material_. .On. the other hand, in this case, the second.annylar curved
sur'f ace 32 5eE tuip e antet PR T tira i ShFrRiER aiare BT PeaRrete 2o  bu

| ess ext eidathy dikevwekientihe tlid eglliadratallh€ranrdd@ieiomrafackalih surf ace,
so that there is no strongly contact conditigon as in_the first annul ar
curved stfac¥TIGICTRECeidy &% Hdvd i £a78 QoddEr MAFGGvat i on for

contacting t hguhol %hgegfose%,t@@emqpmem&ﬁdofuﬁfﬁgu el 1hchne syringe

I nner wall surface 26, so that snooth novenent of | uriger 10 is not
event edheAsgriingecahtethe afioelmring idies chlrargepwiosdk, | edbeaiipnpardsure i s
pplied_to.the pl.unger. 10, .the first. annyl.ar curved sucface 30 is extended

Lo Lhe. dieRaciienBe ChRe SPh fgieterinl J EnE st bS5, YR L S FRoe o

strongl y caiide £f 85t 1€@ly BeBsientdd bl oQ dsgtiey adéd 4 i ShibfEaga: d61aad t o becone

snoot hly novabl e under the sanme condition, thereby discharging the |liquid

mat er i al REFLEIALS, Rt FTSREH RHFL §F Shsuimdlle SRR freddt®er ni ned
amount, ?&féﬁﬁ%&)&éﬁf 2L PESAS Wty ‘cﬁe%toqmaagod% dildfbeppauhar curved
I S extende e 1

surface to t I rection opposite t e syringe I nner wal
surface 2hebyyrisgelwadili sutfate arel tha dod lishemembgr adn poajiatvedyate. As

apparent .fromt he aabove_expl anati on, _accor.ding to the present invention,
8l MoPSBTE R At pFORGer 10 ARohgauzd naderTal SaRe2EE or

attached to the syringe inner wall surface can cleanly be
scraped and the position of a liquid level can clearly and
visually 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 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 contained in the liquidmaterial reaches a collar member,
the collar member is face-contacted with the syringe wall
surface under the elastically defcrmed state, so that there
isnopossibility of being sandwichedbetween the collarmember

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



the syringe inner Wll surface 26 can be carried out in the state of
constantly and closely contact of the collar nenber 24 with the syringe

i nner wal |- surface 26, and particularly when receiving air pressure, the
collar menmber 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 ©f tthe plunggs I$ ienseixded.nated, pernitting snooth operation of the

pl unger 10 FycldoeqAse 08l b Taher i AleadNS! 6 0%, ALlaghed bo the
syringe inner Wall Surtrace Z6 ca conpléte y be scrapéd, e rirquid |evel
can extr pRelrefeasiing @as aheedddompanyd mttdr=0& mfs t he syringe 18 with the
human eyes . Moireover, the air pressure acted on the plunger 10 can

directly be tFadfsnilt tdd & FUERYY PaFRAGEMSIVIAH of1 2 RLYRSRTet er ni ned

anmount Ofacl:'%ﬁ:cﬁliing;?itg Eﬁa 99%{%@5;/ ﬂ@fgsﬂif%aagggn Wei,kendroppbg of the

liquid materi a om the need ront end due to cOnpressed suction air
ext ended saittdonsangpiihg. & sepah \erdfardmpvassur Zithk sissendniadl past

conpleteg% ggﬁprgvented. i 15 What is clained is: 1. A plunger for a
syringe iI'qdi‘d di spenser, conprising: a tapered front end section

having at itsHe®, eRdtRE8 QYARIng: Aretiretdrty nmeFalll @b &Bastas i nner

di ameter of the syringe; a cylindrical drum section continued to the rear

end of tRePiipap&dofranthehbsiEeihin fivAlry Styuctur@fseadwhodfixi mum

outer di agter. ' S . I | e syringe

and openingE?ﬁ§%g$§%ﬁ%£gé%L e%?%ﬁbﬁgg%ﬁé5%%§gana§%%ggégﬁ%fgﬁ?g?éﬁtiaI
rface iamd lvhevildkei,t f20f thperpdnifmgntef enkleseglktindr whakhdeam becti on and

rmed slidably as i ntai ning a c] pse.contact with an, inner || surface
of the gt of STheE SHARGOATECLO RGN CALEPEFHFaL SAHN SPACERE col | ar
nenber | $a6AM0Se G At ANEHATs U W = WAt Hedyiahadant ed to be in
cl ose contact with different inner surface regions defined along a

ci r cunf ecadiinglerdiaeing an cprteprdiangier asilleasirgzaduakly hacsearsage.

toward the rear or a cylinder having uniform inner and outer
diameters only at its rear end, and the like, and each of
these sections positions on the same axis.

The outer 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 air and liquid matexial 11 but
also a solid body contained in the liquid material 11 can
be passed and fluidized therebetween.

And, the outer diameter of the cylindrical drum 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 maximum ocuter diameter at the rear end 20 of
the drum section 1l4. The maximum outer diameter is
substantially 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
outer circumferential surface of thecylindrical drum section
14 is brought tobe in fully face-contact with a syringe inner

wall surfaceZ26byelasticdeformation thereof, andpositively

10



3. The plunger according to claiml or 2, wherein a capillary passage is
formed by comrunicating fromthe vicinity of a coupling section defined

bet ween the collar nmenber and the cylindrical drum section to the inside of
the cylindrical drumsection. 4. A plunger for a syringe of a liquid

di spenser for pressurizing a liquid material such as adhesive, resin and
the like filled in the syringe by conpressed air to discharge a very snall
quant i t y reevending pegerixahiomeddithec saRdet Badyothraebebneeanands t he

Comparat (L RS AR ECEREAT T fabER LT, B e SPEEB%e o ot ow

struct ur evadsd auMfdce. and i nterposed between the liquid material and
pressurized air to receive and transmt the air _pressure to the liquid 16
material, comptS¥§md’ ea°¥§b%$ﬁﬂc? un, #eHEHAD & hﬁ\ﬁl??d"%{f at Eheear end an
outer di amhelend 28NLLYsBERAIBY 4 NAdESeddglundAeer, ahdt Be exei nge; a
cylindrical drum section continued to the rear end of the tapered front end
sect i on, Wainigyatef iss emengdd peripiieradh secsioni asecenpdaldswabhially the

sanme as the inner_di t Oof et D rin n peni th q:.and.a collar
menber CCFE"F?I g T?\Aa gn%%%‘izre%ﬁﬁf%}ﬁ%%to ?‘é‘ﬁrsrg%lg%% 2?‘#?#2& Vi ﬁ?%gggtt he

openi ng dfs tihdegwlailngr ifeahmedr withes t ¢yl mduel 00 raachns Isedadilon ak ,mai nt ai ni ng
resilient_close contact with an_inner. wall surface of the syringe; and a
capil |l ar flﬁé&%’@’éu%%ﬁﬁ&ﬁ"&% ?‘h@f?ﬁ’%l?‘lot%“'etbﬁﬁ‘?ﬁ’t?%”f cPﬁEeEBGﬁflf‘-ﬁg section

defined hefyrenddir £obtaphaeaRlaANd sttt Gyhindri 6ah Shursagetiban to the

I nside of the cylindrical drum section. 17
‘a. A% AZ4AnA0 aAgepbndlaneu Pay Adureed\sur 7980320 AE€ 612 separated

position to the tapered front end section 12 are respectively
formedinto sliding surfaces 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 surfaces 30, 32 is formed
into a shape so as to be in close contact with the inner wall
surface 26 of the syringe 18, that is, the same shape as part
of the ocuter 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 syringe
18 and moved to the axial direction, the annular curved
surfaces 30,32 receive elastic deformation 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 member 24 and annular curved surfaces 30,
32 are tightly face contacted with the syringe wall surface
26 under their elastic deformation, so that some unevenness
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
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10% & ().-.3  1Q% & () $10% & ()-10%| & () - 109%| & () -

F10%| !& -rf'dj‘%ﬂ é?;; an )Z{:j:,\%:l. 1%2 %%la I%Zﬁgc:tor mel'n%e(r) when the

104] 3, > 1Q%Hi¥ (eve$rE%HiAR the s ¥iiN4d &8(3)s mELGYUHel Ky -Spt0Xihdis) - _ 7

'dBRG<10 10! $10%h& ()-fl . 10% h& ()-s10% h& ()-3 :10% h& ()-10% h& ()-10%

h& ()-!, SeREsRGars AFR-h& ()-+ 10% h& ()-3 !l ($10%h& ()-zS 10%

0 U)o 0 A b PO LR 3B e 1 10 1 10
1+10%8 EpplEfibedR ()-fs, 10%6& () - !'$10%& ()-y 10%& ()-s10%& () - Cl0
110%4x& () - 10%'&% él))é p%.?:%g]égqo 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
surfaces 30, 32 of the collar member 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
and 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
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10GLO% | &y(LyinckieMl] &ride tsleb@:%ﬂ:h&l(tl) ako%ﬁ{a&lﬁ.){qulﬁﬁ(&b&ié). 10%hé& () -

10G 8 D+- aB Ocﬁloqﬁ | $109
L0oh & | hae oales e Arsdiohed Srstnd the dMar memper gd-

10%}| & ()-s10 1% - i
Toa IY> (12)%” o //Omizgrz{AL&sé)oéCb@élﬁr(g} thOH1uHYr 10 into the

10G+Z10%y&ifige! \t@$1@4e|n&'1(f) 27 FOPHAR HOAY @or0gMingd Jin the liquid

18@'1%%%“2*‘%9@1&/4%?% ﬁ%ﬁ%ﬁ% g%efﬁ%/%ﬁ £40) e R PPelaBouw| & () - wa

VAW XA Y4 446 Yom@:b0 @ntekl0 ¥he¥epetween because the annular curved
surfaces 30,32 of the collar member 24 are tightly contacted
with the syringe wall surface, and hence, there is no

. possibility of intruding the solid body at all.

The actions of each part of the plunger 10 are entirely
the same in case of not only the pushing-in but also the
following discharge step.

The present invention will be described a little bit
more indetail. When apressurizedair isblown 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 syringe inner
wall surface 26 becomes more stronger.

If the plunger 10 is formed to make gradually thin from
the tapered front end section 12 toc 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
conically extended. Therefore, since the first annular
curved surface 30 can move to the axial direction as more
close contact with the syringe inner wall surface 26 is
maintained, the discharge work can be carried cut by cleanly
scraping the liquid 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
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smooth movement of the plunger 10 is not prevented.

And thereafter, at every time when pulse-like air
pressure is supplied to the plunger 10, the first annular
curved surface 30 is extended to the direction of the syringe
inner wall surface 26 to be in more strongly and elastical

. contact with the inner wall surface 26 and to become smoothly
movable under the same condition, thereby discharging the
liquid material 11. And, when the discharge amount reaches
a predetermined amount, if the supply of air pressure is
stopped, the first annular curved surface 30 is extended to
the direction opposite to the syringe inner wall suxface 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 be 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 pressure, the collar member 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 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 cutside 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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stopping a supply of the pressurized air can almost completely

be prevented.
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10%ré: () - 1oza;%£p£2£§ front end section having at its rear end an
outer diameter slightly 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 suxrface
in the vicinity of the opening of the cylindrical drum section
and formed slidably as maintaining a close contact with an
inner wall surface of the syringe.

2. The plunger according to claim l, wherein the collar
member is composed of two annular curved surface sections
adapted to be in close contact with different inner surface
regions defined alongacircumferential directionof the inner
wall surface of the syringe.

3. The plunger according to claim 1 or 2, wherein a
capillarypassage is formedby communicating from the vicinity
of a coupling section defined between the collar member and
the cylindrical drum section to the inside of the cylindrical
drum section.

4. A plunger for a syringe of a liquid dispenser for
pressurizing a liquid material such as adhesive, resin and
the like filled in the syringe by compressed air to discharge
a very small quantity of the liquid 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 asubstantiallyshell-like thinhollowstructureasawhole,
and interposed between the liquid material and pressurized

air to receive and transmit the air pressure to the liquid
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diameter of the syringe and copening there; and

a collar member coupled with a circumferential surface

in the vicinity of the opening of the cylindrical drum section

. and formed slidably as maintaining resilient close contact
with an inner wall surface of the syringe; and

a capillary passage communicating from the vicinity of

the coupling section defined between the collar member and

the cylindrical drum section to the inside of the cylindrical

drum section.
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