J, 7 FEB 2004 SPECI FI CATI ON TI TITE OF THE | NVENTI ON Eye Dr op- | nd
Met hod of Manufacturing the Sane 5 TECHNI CAL FI ELD Thi s i nvélﬁ%ﬁam

to an inprovenent in eye drop containers for containing an ophthalmc
solution for nedical use and in the nethod of nmanufacturing the sane. 10
BACKGROUND ART Eye drops for nedical use nust be applied in a controlled,
fixed quantity An ordinary eye dropSmCmONn w de use, which can
control the 15 quantity of application, has an injection nolded inner
nozzle tip fitted in and fixed to a tubular portion of a nol ded contai ner

body. This nozzIBETLEORETHERSVERTION! ow in the form of a bottonmed cone
having an inside dianeter increasing toward a tip end" thereof; and a

smal | diameter instil ByagremCentainer aod Methaduf Meptufatwosns thalSaprsi t i on of the
bottom of the hollow for controlling the 20 quantity of the ophthal mc
sol ution pushed out of the container body. An injection nolded cap, having

a stopper-like TRgENICANFRYDfitting in and sealing the hollow in the
formof a bottomed cone, is meshed with and nounted on a nmale screw forned

on an outer peripher 3hissipvénton wlateht amhnbmvemémﬁiipéyeodm?f&&ltaﬁ%%ﬁgnte{ ;
ormof a bottone

body. 25 This eye drop container, with the hollowin the

cone and the s%%l}t@naﬁggdﬁﬂt@ﬂ?ﬁ%‘i Eelrhen E@] wedicplonsy and tinrbegnethind afent r al
position of thglmggc@‘mthtelggmgpl low, can reliably instill the solution
constantly in a fixed quantity as the contai ner body is pressed. However,
dies are rHyuired to injection nmold the three conponents separately from

oper at i on.  whi R ALEROONIRARATY rep 200k o ¢ oo Ane stertiieng
Eye drops for medical use must be applied in a controlled, fixed
quantity.
_  An ordinary eye drop container in wide use, which can control the
15 . quantity of application, has an injection molded inner nozzle tip ﬁttéd in and
fixed to a tubular portion of a molded container body. This nozzle tip defines
a hollow in the form of a bottomed cone having an inside diz;meﬁer Increasing
toward a tip end thereof, and a small diameter instilling hole exteﬁdjng
through a central position of the bottom of the hollow for controlling the
20 quantity of _the ophthalmic solution pushed out of the container body. An
injection molded cap, haviﬁg a stopper-like projection for fitting in and sealing
the hollow in the form of a bottomed cone, is meshed with and mounted on a
male screw formed on an outer peripheral surface of the tubular portion of the
container body. '
25 This eye drop container, with the hollow in the form of a hottomed cone
and the small diameter instilling hole extending through the central position
of the bottom of the hollow, can reliably instill the solution constantly in a
fixed quantity as the container body is pressed. However, dies are required

to mjection mold the three components separately from one another, and each

30 componept requires a cleaning and sterilizing operation, which results in
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I ncréased manufacturing costs. On the other hand, unitary nol ded containers

are used which achieve reduced manufacturing costs and y ne the
function of an eye drop container. Such a container has nggﬁEEZﬁnﬁody
formed of a thernoplastic 5 material (popularly called a bottle pack type
container in which a solutionis filled and sealed at the tinme of blow

nol di ng or vacuuRficasedi manufacturipg costivi ng a needl e-1i ke projection forned

the T p por tion of t N2 BEHEAPHRbuRan meloG R ssbubidh el
screw forned on @ﬂu&ﬁtlﬁémﬁﬁéﬂxﬂﬂﬁggét? A SR St e 20 fhg?ﬁf:'gﬁnfoﬁrg}l&%g g‘)p the

contai ner body. The cap is -nes urther —downwar

stoppi ng posi t i cuntaieer ebycht heontaindt kad & kentaidePheBt fofRedbf 4 RRrSdPlastic
penetrat es gnd forn&ﬁﬁg\qi Sti”alition channel in the tip portion gf t he
cont ai ner bddy. HHED B‘ﬁé%‘: e betiteaiagl tyrsfeontandyan tlsclpastlutiypés has
the advantage ¥e@finke turking costs over the eye. drop

cont ai ner using t he ainrgn%'rd&aﬁ%;zz ﬁﬁgﬁ%l?)g)?‘gn‘gﬁ?%?g Pﬁjvaﬁ%lm%&i ng.C@Powever
since the insti [HasdrigonmeedtesliiatrojestiduofofmEd BitedRPIHRARAERH) bKSetRiRIL514 on of
the cap breaki ng through the tip end of the ééront al neﬁog)g/fw'. %‘gg%ﬁf nmust
be properly scrdWEHE & ipstiflation ghanniedlin dhe dippeitionosf theammtdieerUsdds) is

st oppi ng positi e 20. shape.and,si ze of the [nstillation

| t
channel may | ac%@%ar%%ggﬁ %Mtsgtgd%sﬁ PRlsCre formed op ag uter peripherad awetreey of
opht hal mi cikol ubhotheptis hpertiont ofothe BEntaRRE HoBR' ng_cgé% ig\gﬁgse%elateﬁé%%ri S

ti ghtened excesai vely fromthe usual stopping positio p end
of the containe O’HBH?Tdr shpenther asseal tstopbugmpasitios,t whesdhiyothe el

therein, the insti:Llati .ogn channel is e rged hy the needle-like
proj ection of tgiédj‘%:clggﬁv?nftﬁhe éagc%ené’?@@sql{ye%f“gﬁﬁf‘ tiop channyg) iz the hp
quantity of thposiohuffieohfilkke begghed out of the container body may

gradual ly increase. It is therefore necessary to provide sufficient
information as to thEke phaypeve dusp coftairiee ofthe bdttiepach ntpeihas the ddvwaiRe, even

wth suffigent 1, of L.on. given, it.has been difficult to avoid the

above nisuse begfa%gg&%a ‘géﬁ%@@&“&g&’%‘séﬁ?’? thecsve fiep containgh using theypnngict hout

enough cauti on herlepepeforabd g ijection molding. However, since the instillation
channel is formed by the needle-like projection of the cap breaking througﬁ

the tip end of the container body, the cap must be properly screwed to a
further tightened position from the usual stopping position. Otherwise, the
20 shape and size of the instillation channel may lack uniformity, resulting in
variations in the quantity of ophthalmic solution pushed out of the container
body.
When the cap is tightened excessively from the usual stopping position
, after the tip end of the container body is penetrated to form a instillation
25 channel therein, the instillation channel IS enlarged by the needle-like
projection of the cap with each excessive tightening turn. Thus, the quantity
of the solution to be pushed out of the container body may gradually increase.
It is therefore necessary to provide sufficient information as to the
proper use of the eye drop contamer. However, even with sufficient

30 information given, it has been difficult to avoid the above misuse because
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instillation channel or tighten the cap excessively. DI SCLOSURE OF TIE

| NVENTION 5 This invention has been nade -having regard tﬁaﬁihg)@mgf t he
art noted above, and its primary objective is'to provida

container to reliably instill a solution constantly in a fixed quantity as
the container body is _pressed, without inpairing the advantage in

manuf act uring coS$ess ate inglined somesh Hiercaborithout enhighlvattioefop petettathg. thdsecond

pri mary object i . aQyi a 10: uf acturing, nethod that can pronote a
reduction in manut ac?%h%s&g%gfﬁghtﬁﬁgﬂ%wwwv ntai ner of this invention
I's characterized by a bottonmed conical hollow formed in the tip end of the
contai ner body, fornmed of a thernoplastic material, with the liquid filled

and seal ed t her ePFCLOSUREHRETHE INVENKIONe nol di ng process, the hol | ow
havi ng an ipside 15 dianeter .en ar%i ng to

rd the tip end, and a
smal | - di amePer i nsti I'TFhEPRBES had heer Qﬁd\é\ﬁl&t"mgo{ﬁgﬁﬂf rethsostaenefahetart
hol | ow for contr : fndBs . | . tguid pugshed qut of the
cont ai ner body. I%g%:%?g)ivﬁ’gé%(%t%ﬁe ag!oggb%%gr%wgmhs@ia@ %‘Pn%f)]? ﬁ?:‘f%%‘ﬁ’f % he
contai ner body ebahipihstil asolution ropstastdy i@ gmlearduahﬁ{yb@tthggo&ﬁﬁgrg%i%s

cont ai ner body) is U@e%#ln 20 which a liquid.s filled and seal e
si mul t aneousl y H*EFFeH i BrpRiring Hbe adviastage iy manufagtuiringecostndf thie

oL o sont Calfiletohu e84 gl gl A SIRL LT 1P

end, and the smal |l -di anet'er | (6)

quantity, t6e | inarufaqrusiheethid thit ddnere@ptedi gAY mé;ﬁlfacgmﬁg%sgi rectly
in the tip.end of thg container body. Thus, |less dies are 25 required for

“manuf acturing the cort@P¥efropsertaines af this lnyentibndp chamattaiirstby abkittugnedn

I nj ecti on-nol dedi: ta.Pa. . T resence of the bottoned oni cal

hol | ow and snal ?9%%%?1832 nsgldlllbi tr%:tg(j3 ﬁﬁl%‘i?fﬁﬁs C‘ﬁltf"inf’é@o%ﬁ FEngd, ohf

liquid to be dritgredplastic ablagenidlenewtr fhiae 1M aENed BeAY sl _e(prﬂgeggﬁ. Thus,
o

only the bottoned ni cal. hol |l ow and_snal | -dianeter instilling le are
formed to all O\A/S’t“i‘?é%tqeﬁu%%m thgemelshieginvesespothe bollavhchavitgt e jatle 3 17

e B4 s S By N B s T
t he advant age | penetrating through the bottom of the hollow for controlling, at a set quantity,
the liquid pushed out of the container body:. _ |
According to the above characteristic construction, the container body
formed of a thermoplastic material (bottle pack type container body) is used in
- 20 which a liquid is filled and sealed simultaneously with blow molding, vacuum
molding or the like, and the bottomed conical hollow having an inside
diameter enlarging toward the tip end, and the small-diameter instilling hole
for controlling, at a set quantity, the liquid pushed out of the container body, is
formed directly in the tip end of the container body. Thus, less dies are
25 required for manufacturing the container bodj than an eye drop containér
using an injecﬁon—molded inner nozzle tip. The presence of the hottomed
conical hollow and small-diameter instilling hole allows a fixed quantity of

liquid to be dripped reliably whenever the container body is preséed.
"Thus, only the bottomed conical hollow and small-diameter instilling

30 hole are formed to allow the tip end of the container body of the bottle pack
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manuf acturing costs of the container body of the bottle pack type. In the
eye drop container of this invention, a hollow conical bott7febrsary2004i ded,
the hollow bottomis shaped so that a snall-diameter instilling hole can
be formed for controlling each drop at a set quantity, in a tip end of a

and - seal ed Db T ik ABHIR PRI A HEF iBhighhey b Sbeled tofiamty .
sem - flnlshﬁédc&ys%mﬁry%aCﬁﬁ&@qasﬁu@%vm&tﬁgﬁa %gléwaﬁaﬂ tgaW thin the

scope of this inventi‘on also.” The constr such a eye drop

cont ai ner |manhﬁercanhgcamlofmetdmtamasbodgeéfnhedaottﬂepa@mpe the cont ai ner
I ncl udes a bottonmed conical hollow fornmed in a end of cont ai ner body

formed of a therhbﬁleﬁteuctxonﬁ@@ﬁamrqﬂtms lavqentm,ahoﬁ)hom @uuaald)os@mw t herein
mul t aneo roc hol | o ha n

3: anet er elrjllg b&?ﬁ%r{‘&%}éﬁ Itbﬁgtgjr @ﬁaédw] aéaﬁng dWﬁ‘?‘lelft llj I %d so

that a smal {afhafEhild fof Shhirbiig éaeh%r até) @ gﬁa{dase of the

hol l ow for controlling, at a se quant of the

cont ai ner  &mdyinepvedy foratedoof 4 ﬂf@rmbPIdsﬁc h@altbﬁﬂ wﬁh@h@ﬁ@uﬂfiﬂmediﬁim ai ner
according to one preferred enbodinent of this invention is characterized

by the sai dseadast terain shoelpaneoushyydwingtheadeldinpprdoess. Thos e semi fiaighad
therewith for (Srtachabl rreshl eal. .t he hol |l ow of. the contai ner

body. Accor%ﬁ% Op$onfaan M@%E@@%ﬁeﬁmf@ s wathin the-sGopg ofithis inyentioned

portion fh.the
Format i on ohs0; e habtsblloh of sGfPaifRe Wiord QMR LIPAHAATPRAR 4 ol ot o
One pr ef er r gstiibiadilaenl, gk Ctolﬁﬁllﬁéiein@ﬁﬂ@S & Yo cdnits? Mollet formeHah at he
said holl ow has a range of depth of 2 to 7mm According to the above
char act er i stip end ofi ataoutammbodyhbrﬂmedlocﬁw thsnﬂqﬁast&bmterfad) withda Higuideep as

' rably .in the range of to.7mm and nost preferably 6mm

from ? Ihg t gﬁﬁﬁf an s%%me@@mwww%ssr Withmelding precess.tbo hollewur i ng a
M N
instilling dabed sb$hAWShALWMrhSteAREHIMMAREE dah B BrmHA dieh vorbhAGEHeeNs! on,
hollow for controlling, at a set quantity, the liquid pushed out of the container
body toward the bottom of the hollow.

The eye drop container according to one preferred embodiment of this
invention is characterized by the said container body having a threaded portion
formed integral therewith for detachably meshing a cap to seal the hollow of the
container body.

According to the above characteristic construction, the threaded portion
for meshing with the cap may be formed simultaneously with the formation of
the container body. This promotes low manufacturing costs.

One preferred embodiment of the eye drop container invention is that the
said hollow has a range of depth of 2 to 7mm.

According to the above characteristic construction, the hollow is desirably
formed as deep as possible, preferably in the range of 5 to 7mm, and most

preferably 6mm, from the technical point of view of yield and



wi thin an annul ar space (a liquid reservoir) of the container around the
holl ow. 5 This causes an inconveni ence when |iquid accwl i:tﬁ within the
liquid reservoir and then may be pushed out through t [ Bﬂﬂb hol e,
under pressure applied when the container is gripped with a user's hand or
finger(s). |If a depth of the hollowis larger than the desired range of
val ue, on the ota#ssurinpanstablehandohdzaly tip [fmdtiokel i therdspeh of eekhdRpaL i on
during the hollow form ng 10 process. The depth of 6mmis found to be an
opti mum sol ut i onsni‘%ﬁ“%@?i & desirpds gangg rafrvalve, o fini endogfstherblloveie. the. case

of a liquid nmedi; .tﬁlﬁn fi, J ower wee_tenshqn, L he, depth of. the hol | ow can
be desi gned smalﬁﬁtgar s?r?gge’-t & m&"?‘%ﬁ al Uh%dmné?%mqeh‘?eﬂa?ﬁe
reservoir is snavitieih aantntih$picaa HGERTEselwoid) of the @6hiRH afRnA ThRallo@r 98- 15
Anot her preferred enbodi ment of this eye drop container invention I's

charact eri zed bylhihEaases qunincoaveniange when Heuidpeoimglatiésawithar thedjigadnt t o
the tip endin e Qf,2 to 4 cordj tq the. abgve aracteristic
construction, t ﬁgseél%z}lg a'lng %‘j‘ lﬂ?%glglqﬂéﬁﬂfﬁu{ Elgm}‘glhﬁge 6‘?5‘“3'}15 gﬁ;lﬁﬂ wBdera. onm
accordi ng to theyrkdsgit fipli¥d Gheh HRCS ; j ' ' e
liquid filled i ?\Jtro St heﬂjgont ai ner boggl@?rllﬁgﬁrr% e @%a\é‘%ﬁ?’?g&?ﬂ %@SE' drop
constant (i.e. dfpdspthedthe kilop it tarper thantthe dedited rampgd value! diethdiked 50

icrolit di th ing dianmeter i duced f
M auid of high durae PR REREEL ) g Saek kgt Aies the hdloerbarged for
liquid of hew sg)i&&%gs? TRB Ao of Bt REFHR %ﬂe%tﬂowﬁgélﬂﬁbﬁ%rtﬁtgeﬁlﬁgg drop

contai ner according to one preferred enbodi nen I'sS T hventi o
characterized byh¢seewsimry, conditidus. Hiweeeat imrasyd oftadaymldinielich@X oS IR

against the tip e of t.he contai.ner bo wth _ the liquid filled and

sga: ezl t her e In%]’%‘ﬁ%ﬂ@%s@ﬁ ‘i?ﬁii? Hétbfe ¢AtnBe Hesd maller, sipeethef or ni ng
die to f t he @i : ' ' j 3Q, formn
ie to form the Lgaidd o heittP Weo @R ated "R RALL T %e%g?s;b%%%lregia%gr Ehgs&ﬁ ° g

said smal |l -dianeter instilling hole. 5 .17 F & above
characteristic fepthis ot retperadontbaismbrgdody formed of a thernoplastic

material (pottle pack type cantajn od ] s.used in V\/qich_aliqqidis'
filled andp°£s)ea| ed si%ﬂ?‘%‘gﬁw&fr&%ﬁ%ﬁﬂ%@# VA §ro T mvention is
characterized by the said hollow that has an opening diameter adjacent to the
tip end in a range of 2 to 4mm. ‘

According to the above characteristic construction, the size is adjusted
within the range of ¢2.0mm to ¢$4.0mm according to the hquidity (surface

20 tension and viscosity) of the liquid filled into the container body.

To make the quantity of each drop constant .e. adjust each drop to be
within the range of the 25 to 50 microliters according to purpose), the opening
diameter is reducéd for a liquid of high surface tension, and the opening
diameter is enlarged for a liquid of low surface tension.

25 The method of manufacﬁu'ing the eye drop container according to one
preferred embodiment of this invention is characterized by pressing, in the
direction of a container axis and against the tip end of the container body with
the liquid ﬁlled and sealed therein simultaneously during the molding process,
a convex forming die to form the said hollow, and a needle-like forming die for

30 forming said small-diameter instilling hole.
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mol ding or the |ike, and the bottoned conical hollow hayjng an inside 5

di aneter enlarging toward the tip end, and the small J§NE§EIBI I 111ng
hole for controlling, at a set quantity, the liquid pushed ou t he :
container body, is forned directly in the tip end of the contai ner body.
Thus, less dies are required for manufacturing the container body than an
eye drop container ustodingntd rthe cboon chnladiesistin fieruR0 2kt GohidheehiE . The

presence of the 10 bé)t oned c?ni,cal hol | ow and smal | -di ameter instilling
hole allows a fié’é’&e ﬁlﬂéﬂgﬁm@ ticmatenal (bettlp pack typpecntainen body)is weeshiover t he
cont ai ner body iSh; e | he .con forming die for
formng the hgl Ivgl\J/lv?}Pgng tﬁ. eﬁh%ie'é" %é:a}qdisélﬁﬁlg?lk%aly&ué%ﬁgy “P@%‘Jﬂfg’an?'C?%
instilling hol e meldingnby thy diksednd the botfenednécdidal IHAIbRELAidLGhLT pIuRl 2

er

contai ner axis, fhe bottomed conical hollows and small-diane Instilling
hol es. may b@ fordgr%laeﬁeﬁewaqa@m%wf@@ﬂe@mmemd,mditbssmmm%nmnmﬁnghohr e

bei t f . I h tt d. i.cal h d )
- i ot or PR Hheb Al TRl B0 Bhibe foamebed ach
contai ner- body @hmiddedibatly!ia GaClp A8 JFURE chikafiehi oy Ahuls RES dﬁa@\%{efe“ P

function. In addition, nunerous container bodies naybe processe

bei ng transf er r dgQuiedefor yeangfaspudentle evatainéobodyr thbh sl gyel diop ichhianigr! i qui d
constantly in a_fixed quantit y.be manufactured w th an advantage in
terms of manuf alttfi %%8@1@"%—@5?%&99%??@%&1}16@ SLeHRff BESECP R thRe
above- desctd bed htiendd Bicd iRt hd Al inlithe? HALANER MARTL gl Shed
product is characterized, as defined in claim7, by e step of pressing a
convex forning d@hantityroff bawidl rtg hehdrippral kaliablyi wheheverlithe ebit@amesthody GONt ai ner
axi s and against_the tip end of the container body with the liquid filled
and seal ed thergf‘ﬁs%drrrul taneously during the nolding process. 30 The

nmet hod of manuf act ur MaGedvBe si8YEtHE SRV TR B & .E.n@ { FEB
2004 preferred enmbodi ment of this C_i nvent t onEi sei?lf"lgor acterl t%@%&g%nﬁeté?i ng at

| east a porti onegdbe-helfomingdiesfr frodmgy the Mstifingholl axe drly pravest busk! e

[ ' he .h i g nmean f h rmn r .
tenper at urgs by cotntgct n:Ff %é &9&%& ofabcgntce)urn%r taxi%, Ehcc-): bottor%e ognciga?{%o]lows and

small-diameter instilling holes.may be formed in numerous container bodies .
‘.vhile the latter are being transferred. .
Thus, only the bottomed conical hollow and small-diameter instilling
hole are formed to allow the tip end of each container body of the botile paék
20 type to exhibit an inner nozzle tip function. In addition, numerous container
bodies may be processed while being transferred.  The eye drop containers for
reliably instilling liquid constantly in a fixed quantity may be manufactured
with an advantage in terms of manufacturing cost.
Further, the method of manufacturing the above-described eye drop
25 container having a hollow as a semi-finished product is characterized, as
defined in claim 7, by the step of pressing a convex forming die for forming the
hollow; in the direction of a container axis and against the tip end bf the
container body with the liquid filled and sealed therein simultaneously during
the molding process. :
30 _ The method of manufacturing the eye drop container according to one
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According to the above characteristic feature, the shaping precision 5 and
yield in formng the hollows in the tip ends of the1cBan{ige20@@di es may be
i nproved. The nmethod of nmanufacturing the eye drop container according to
one preferred enbodi nent of this invention is characterized by form ng the
hollow and instilling hole in the tip end of the container by using a
singl e forning ditefertbd emitodimexttiofi ghis ievention isdayvrteria iy teath € aeldstsai d
needl e-li ke form rllﬁ dj. e. ‘i«ﬁc rdi n{g to the above characteristic feature, the
bot t omed coni calPPrHEt 1o5Re aﬁw copvexioramg dig £9 2 Rparjueide temreyatioee byor med

with a single f b AGk i ' b eves - L mprovenent in manufacturing
efficiency, and%%gﬁn%?ﬁsygﬁgﬁf%ﬁﬁ%%p%act uring equi pnment. BRI EF
DESCRI P' T' | ON OF THE ADRAWNNGS fieGabobe ichamici@mtit Bdhrel HRNbhaiSWoshaWi o the
eye drop coptainer "of this Oinvention. Fig. 2 is an explanatory view of a
process of Bl owandeeld i Brmingthe hobayinthe tip eods efithe conbaidyr bodirsdenayhey. 3 i S
an expl anatory \ﬂnf)%v%fi the manufacturing nethod in the first 5node.Fig. 4
is an explanatory-view of a manufacturing nethod in the second Fig. 5 is an
expl anat ory Vi ew of e iG] Ak AR RSl o Bod el iRl Fl fhe 6 15 2
schematic plan view showing the eye drop contai ner manufacturi n% machi ne.
30Fig. 7 is an ®nefargdembednmieohef thisisventiontihénaranemioddy f6reddi dg: Kdlvice.

Fig. 8 is an enl_arged.secti.onal, vi ew of rip and transfer device, a 7 17
FEB 2004 switch a%éxq/’?sg“éﬁ%ﬁc%‘ﬂ%"‘c t‘”élr‘%”rﬁ’g"f&@vg)e&ﬁ“% using asingledpmingdie vi ew
of the pri@i palineeflin@ihOfaid AveMdriin i =] 1 ? d,Vhew of the

drive systemfor: g%r ppgr L aa\}vs. Fig. 11 Q@!gﬁ&gﬁfi?ﬁ%@aﬂ%&o | orﬁa‘?lg'vi ew of the
princi pal portion shégiondingFotthe-atmme fchatacteristic $tatps, ahe bottbned enihe fir st

node.

hollow and small-diameter mnstilling hole may be formed with a single forming
die. This achieves an improvement in manufacturing efficiency, and a
simplification of the manufacturing equipment.
15 '
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.lisa smﬁonal front view showing the eye drop container of th]s
invention.
Fig. 2 is an explanatory view of a process of blow molding or vacuum
20 molding a container body. _ |
' Fig. 3 is an explanatory view of the manufacturing method in the first
mode.
Fig. 4is an explanatory view of a manufacturing method in the second

mode,

25 : Fig. 5 is an explanatory view of the manufacturing method in the third

mode,

Fig. 6 is a schematic plan view showing the eye drop container
manufacturing machine,

Fig. 7is an enlarged sectional view of the container feeding device.

30 Fig. 8 is an enlarged sectional view of a grip and transfer device, a
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BEST MODE FOR CARRYI NG OQUT THE I NVEN11ON [First Enbodinent] Fig_ 1 shows
an eye drop container for use mainly in nedical treat t_ .10 of this

i nvention, which includes a container body A fornmed oim?]a |2r{)][}!|-

t hermopl astic material and having a predeterm ned quantity of liquid
medicine filled at the tinme of blow nolding or vacuum nol ding, and a cap B
det achabl y nmeshexwitshtdeviee amd £catetvg &&icbor med on an outer peri pheral
surface of a threaded tube portion 5Sof the container body A 15 The

cont ai ner body A i ncitigdds an enlprged yiewefitheprincipal poritbn of the sivijch devichol | ow,

cylindrical barrel -1 1.Q0 1y s with peripheral edges thereof, a
c§l : ndr: cal neck pof?‘ﬁ%gags %g%ﬁl&%lbe@%ﬁs&mﬁegfgqﬁﬁﬁ)&gﬂayé 019 the barrel
portion 2, an annul @ig SePREEnRAEL] QBtichdWRlH M@q}rﬁicﬁﬁfga' &l dh¥wity har d

froman upper position of the neck portion 3, the threaded tube portion 5
cont i nuous #pwarthe penufastuaingstersmadeondivg hothelfesimmbde. scr ew 5a, and an
instilling tube portion 6 continuous upward therefrom and havi ng an
instilling opening 6a. The neck portion 3 has plate-like ribs 3a forned

[ ntegral i her ewBHET MODRFOH CAHRVENGIURITHgRLVERATORPPOSEd to each of her
| s}

across a container axis X to extend alon e contarner axis X 25 The
instilling tube port {(Brst&Endfodithenttont ai ner bodyA defines a hollow 6b in
the formof a bottonged %_%Ee havi ng. an insjide, di ameter enlarging toward the

instilling opening 63 THBOWH#1 X% BeP FRdaperien nse mpBingpediond tyeptment hol e
6c formed i th t; r for r [+ Nt t t he
liquid pushed gﬁ%fﬁﬁrﬁgbﬁgﬁhnglfl u%%%)t? ‘%hgés]ﬂ%h%@%agrfgﬁﬁ%%g o e’éﬂ?’s

pressed with - Serhioplstit ipaterial BAJFRBViRA04 fiedetb@hined §ladias & Hewih in

the range of 2 to.7nm . preferably in.the range of 5 to_7mm and nost
preferably 6mm mﬁ‘?@éﬁ@&ﬂw B ¥ean pichless modding AT wpewwen erolding pnd; aean Br)

adj usted in thegraprRe10mdédh Q‘;HB 4 agcording to the |liquidity
(surface tension and vfscos%%y o%olpéiee #%%53 %E%ngoﬁe?ﬁé)‘ 0 TaKe eﬁie
quantity of eachkudampfednendet tube pertiondpftht castatnetbaly A0 be within the

range of i 25 10 S [N Sitines Body A Srides Mircalas boRom 1 eurved inwardly, a
hollow, cylindrical barrel portion 2 continuous with per‘ipher.al-edges thereof, a
cylindrical neck portion 3 continuous with a s]:;oulder 2a of the barrel portion 2,
an annular stepped portion 4 protruding diametrically outward from an upper
position of the neck portion 3, the threaded tube portion 5 continuous upward

20 therefrom and having the male screw 5a, and an instilling tube portion 6
continuous upward therefrom and having an instilling opening 6a. The neck
portion 3 has platelike ribs 3a formed integral therewith in two
circumferential positions oppoée_d to each other across a container axis X to
extend along the container axis X.

25 The mstl}]mg tube portion 6 of the container bbdyA defines a hollow 6b
in the form of a bottomed cone having an inside diameter enlarging toward
the instilling opening 6a. The hollow 6b has a small-diameter instilling hole
6c formed in thg bottom thereof for controlling, at a set quantity, the Liquid
pushe(i out of the container body A as the barrel portion 2 is pressed with
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di aneter of the instilling opening Ga is reduced for a liquid of high

surface tension, and the dianeter of the installing qunFEBG Bﬁ enl ar ged
-for aliquid of |ow surface tension. 10 Further, the ' hsti izg ole 6Cc is

formed by using a needle having a dianmeter in the range of ¢)0.lmmto
40. 8mm The di aneter of the needle, preferably, is smaller, and a size in

the order of 4)0.2nmm T hdlewishastedépthli the rabigpel/®to TtheOpff@hblyan $he €
' allégdifficult. I n racti ce, tf}{erefore, a

woul d make the format#gn technig ]
needl e in the raffg&esto 1 upad mestyrefesahly bmms ctheishedding ppeningppd hat i ¢

terial f f i i b | | ,
et al o 1o B e G"MAIRE N DS BOLY SUMLEN, o o
pol ycar bonat e oradchelidg tsehe HRgdgpRuFatAsnAois bAPRiSEosit)) 68 thelll %&E@&%&Of he
Wt

formed i ntegral therewith for fitting in and sealing 'the ho
cont ai ner b8dy A whenlotpekecths quentisitedchwiton conmtantei.e adpsteacharof tdle 20

cont ai ner body - t hod of n cturing the container body A bhefore
form ng the _hoﬁ%@vgcgl%aﬁ%l%en%ft ﬂ’rael %gmh%q émg@hlt‘%s VRSP ARE oRnPposste the t | and
wi |l be descri beflamBfek @f kbe iAGIHBVMRNING dd 8- redb@N for QH@@&{W sﬁfggéee of a

pair of main formng dies 25 11 defining a first cavi m ng the
range from the densibmendtepdotetqrof thednstdlingopdningtiit enbadgedforcoliviad ser  body
A, and a pair of1 aug}ifﬁi ry.formng dies 13 defining a second cavity 12 for
formng the t hr e3H Yttion 5 and.the shedding tube portion 6 of.

contai ner hody A An el @nQRtiBe ﬁg%oﬁt%%l%%%%ﬁggggn&%e g‘fj’g%&tah .

sem -solid thernpplastic nateria aving a ermne
extruded verti califmeten i tiyghrangs pf ¢6. et we ¢0.8nhe. tTe diatheter. of ¥Re MERIR004

dies 11 and 13 fro ext rusi on _head 14 di sposed above. Next, as shown in
Fig. 2(b), a forpﬁ‘?é‘%a%&ﬁcg&@%’@éér%eé&%%?r PO Zram i pheympgrdesingpleli es 11

o For M ng. df g el oo el A s? Wkl I SR DSt R f on.

In this state, avadisewherteforgiageedled) thearappediietmirnned0.guanisiisyd. of 1i quid

(i quid megyci ne) ¥ ofd g0 O T B P PS03 s may be
polyethylene, polyethylene-polypropylene, polypropylene, polyethylene
terephthalate, ﬁolycarbonate or the ike. The cap B has a stoﬁper—ﬁke

projection 8 formed integral therewith for fitting in and sealing the hollow 6b

of the container body A when the cap is meshed with the male screw 5a of the
20 container body A.

The method of manufacturing the container body A before forming the
hollow 6b and instilling hole 6c is well known in the art, and will be described
briefly. '

As shown in Fig. 2(a), in an opened state of a pair of main fm’nﬁﬁg dies

25 11 defining a first cavity 10 for forming the range from the annular stepped
poxtion 4 to the bottom 1 of container body A, and a pair of auxiliary forming
dies 13 defining a second cavity 12 for forming the threaded tube portion 5
and the shedding tube portion 6 of container body A. An elongate, hollow,
tubular parison 15 formed of a semi-solid thermoplastic material and having a

30 predetermined length is extruded vertically through a space between the two

9.



After this liquid filling step, as showm in Fig. 2(d), a formng process is
carried out with the auxiliary formng dies 13 clos whi | e expandi ng the
pari son 15 along form ng surfaces 13a of the auxil fE%y Fﬁwggq,dl es 13 by a
10 conpressed air blowi ng action or vacuum action- The liquid,” filled

simul taneously with the formation, is sealed (enclosed). Next, a process s

carried out for dies v agyl 13 kokGhteaiRbios dBAE 84 dikpdk@uboeb and the snal |
dianeter instilling hole 6¢c in the instilling tube portion 6 at the tip

end of the contai ner Medyasshosmniadrisy2(k), eviormingimoress isvantedoutSvitioklts ng as
descri bed above. ch_manuf.acturyn t-hod i n.the three des or . this
process will be I&%@c@’%@n& ‘%118? ifﬁ’:&?‘%e%ﬂfﬁafﬂ%?%% gqu H@%@ﬁ%oﬁo’%ﬁ IﬁOFWé“ﬂ‘:i r st
Mbde] The Manuf agifschdtoaveiadaafs i PbIFhas - (d)
uses a convex formng diae 20 for rr%%‘h}%?m&%?gP%g@?g@%@%ﬁﬁ&@é‘%ﬁ

coni cal  205hol | e, action dnrtlisdtate, laskkovoimFigg2(di @ pAefepmired @intst al f or

f ' th i nsti.l i I . .Th f ' die 20 includes a

mount | ng. shaft | 2SR Iagd mediie b Hledoh Som amaicBaaRHEPRIS. a coni cal

form ng projection 2084 Qk; %{&'ﬁ]ge %oéfh cfeleY ow .and a

bow - ﬁhapfd (b](cal | - s_er;iapfmd)qf:f;g:rh;nding_ ‘ %Eigg’r @C%f%%ﬁ%%?%@%ﬁo%gg ﬁf:grd R

peri pheral surf aaedial otthel udiaky famipe dids 0 e eRfrdimethdbody A.
1 has a, needle-like formng projection 21B

The needl e-like formn ie
formed at the dipfF]éPnég&?Qﬂg%WnﬁoﬂﬁﬁaFfﬁgmasﬁéhﬁ apxiliapyotormigndiey 13 e a

smal | - di amgger i WM : I s ct uring et hod. .of first
node, as gﬁg\fm |Cgﬁlbgésg%§gijp%l§%gﬁgara {:@Oo h)? hg&ﬁ#}s@i %ﬁlﬁf’%‘g t%e i%lﬁ]e at
the tip end of tsheulandoailperittbibdYorfation;isGealddEBd04dheat ed to room

tenperature or 70C t§615oc by "a initial heating device C_such as warm
air, a halogen |anp &YXk BsRiocess amearmad owelsr forguing Hischattomed coniepldrlowon t he

material and thegy I | t an.t erature, for
slightly softeni naﬂ?hﬂget%%lghre]%dﬁg%} %Qﬁ%ﬁ}%g%/%@lrn tggtlﬁ/s |g§t%%p%‘%’§f1$6a e.
Wiere the ther nihé dipt exd ot icadtabier oty A fistinddobly bRvw Snoddis®lok VaRehM
15 molding as described above. Each manufacturing method in the three modes
for this process will be described hereinafter.
Manufacturing Method of the First Mode]
The manufacturing method of the first mode shown in Figs. 3(a)-(d)

uses a convex forming die 20 formed of metal for forming the bottomed conical
20 hollow 6b, and a needle-like forming die 21 formed of metal for forming the
instilling hole 6c. |
The convex forming die 20 includes a mounting shaft 20A having,
formed at the distal end thereof, a conical forming projection 20B for forming
the bottomed conical hollow 6b, and a bowl-shaped (bell-shaped) forming
25 surface 20C for forming the outer peripheral surface of the shedding tube
portion 6 of the container body A. The needlelike forming die 21 has a
needle-like forming projection 21B formed at the distal end of the mounting
shaft 21A for forming the small-diameter instilling hole 6c.
In the manufacturing method of the first mbde, as shown in Fig. 3(a),
30 part of the instilling tube portion 6 at the tip end of the container body A is

- 10 -



material such as polyethylene, the tip portion will buckle unless heated.
It is therefore necessary to heat, with the initial @??g@?ﬁﬂu{‘pe C, at
| east the portion to be formed by the convex form ng"di , a

non- buckling 10 tenperature before formation. However, in the case of a
resin material and a shape that can withstand the buckling force, i.e.

wi thstand a preshrated @ppometbmysiatng &Me0°COMt FBIOPE hydx iitial IAthPReGREEX
form ng die 20, t% formation y be «carried out at roomtenperature.
Next, as shown iS{CEa§ wagppaur, e lapp grdaser deamh eThebeatidg temperdtarapor t i on

15 6 of th t Al ' h b heated by the jnjti heat i
dovice G cool o CpRts B8 e AL JRR% 1 ER0d 58 BE M. bedvoss bit mon of
contai ner axis t&np@raWenToﬂbﬁﬁW oM@ E T ¢R) ex_hpgi‘ g& @%}ﬁm%lﬁl\e“b[} s%{] i nsi de

diameter increasing._toward the instilling openin , | 1111 ng
t ube porti_o?l 6 oesirablet ai ner body A 20. At this tine, the bow -shaped

formng surface 20C t he, convex . fornmng.die 20 can renpve burrs formed -
at the tine of blow mw&ge%ﬁrﬂ}?ﬂﬁ@s %%}%é’?ic?@a@ﬁbhpimélﬁ)@t@ﬁ ¥98i pher al
surface of the infbiihlJudl at PhgeBFIché e ﬁ??gﬁogﬁaﬁ%hgﬁgugpeggh%ﬁ &ﬁ‘%nvex

formng die 20 itself is tenperature-con I'n a range room
tenperature to 1B@eoae vetadsary tb chent)ewith ahe iwitidl hedtingt fiveden@ss Rhst fHae

instilling tube rtion.6 of t cqont ai ner body A to be formed- The
heati ng tgrrpér apﬁﬁ:bonsﬁbaedﬁ’ﬁ‘?ﬂéag?ya%ﬁ/ Cﬁ‘é"eésgf’é{v%@epgg,st%laepom-hwlﬂiggi nt o
account cog i Ng tSRHdrdidrl | idhe idaRvENg heesinstilling.tube ,
portion 6. The ch(?%veél fg?%&%é;fag?éu 0 ?ﬁﬁ%‘ée’s@%@e@ﬁ%ﬁﬁ%‘bmﬁl&e&%‘#a{lﬁa to the
30 fluidity of thapdthguiah widhdiend tHebedkling fbilce, ile. kithskBdR drd\Ngflied s
shown in Figs. %ﬂ}c%éﬁn%ﬁég% t he Beedl e-like for m'_ngq‘di e%? IS pregsed in
the direction off"PR&E HAXISX PE the cogupniormingeslic 3 theformation inegben  t he
bottom of the hgidw B Gnb 5 instilling tube portion 6 of the
WofiPai10h bé}]«afaﬂg

contai ner body A to formthe sha iameter instilling hole 6¢ for

controlling a 5 set.Nextaas shtopmoh Rih ), tepfhird theusdieel thuinsafllinghehcpsttiah ner
body A as 1t5he bg of ﬁlle mgt%rirtlér%rc])djg Aiw Ekg ﬂgse eee(le I;Mea%ergl l;yht%efili:itr:iglelrléaih%zdevice
C cgols, thé convex forming die 20 is pressed in the direction of container axis |
" X to form the bottomed conical hollow 6b, having l'the inside diameter
Increasing toward the instilling opening 64, in the instilling tube portion 6 of
container body A. _

20. At this time, the bowl-shaped forming surface 20C of the convex
forming die 20 can remove burrs formed at the time of blow forming which are
projecting from the outer peripheral surface of the instilling tube portion 6 of
container body A

The convex forming die 20 itself is temperature-controlled in a range

25 from room temperature to 150°C according to the shape and wall thickness of
the instilling tubg portion 6 of the container body A to be formed. The
heating temperature should preferably be as low as possible, taking into
account cooling solidification of the tip end of the instilling tube portion 6.

The convex forming die 20 can be simply changed according to the

30 fluidity of the liquid to be filled.
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During the process of formng the instilling hole 6¢c with the needle-Iike
form ng projection 21B of the needle-like formng dléﬂfﬂgm S are
proposed. First, the operation is carried out with t e form ng
10 projection 21B remaining at roomtenperature, or secondly, the '

needl e-like formng projection 21B is heated. The way to be enployed is
sel ected dependi ng d¥ext,asishosmdoRigs. B@hand (D] i medlcllke Babinkidg2 §iape of
the smal |- dianmeter i nsh_{?lfdé)igrplg? hol e 6¢, the s'h%)e of the hollow 6b, and the
shape, material Pr&%8c#Hh et ofghe eantaiger axis Xragatushihegeentral position on

conponent s/ porti t taiper. JI.f just at i t he. need) e-11i ke
fo?ﬁi ng pr ijeCt itgﬁ%3%?0&%310%%@&0“”&%%%?r’rF‘ﬁgﬁ?ﬁ éunlgelp? 01{1&]9% , the
pref erabl e t enpebataities bbdy A 16 kdrhdhe hRN- G SS bRy {H%Eﬂﬂgé}ilglé)éc ﬁmn&i?gﬁlgiagir _

g di is

shoul d be in the range of 130C to 180C. The needl e-Ii ke formn
heat ed by a®sec&hblawaHity w§ teelieid mshedioht afsthei htdimadaeyaly as tskibiirein

heating, a halo .| or warmair..The. 20 nounting shaft 21A carrying
the needle Ii ke%?"g“%"%a%gsﬁ?%zﬂ“@ %%"I‘@Hm a cooling device E such as a
water jacket or comnessm@dhabioceslf ffitithd indt Ml hdd: DERH S ddiul-0r m ng

die 21 has cooled to a predeterm ned tenperature, needl e- orm ng
die 21 is w t hdfeawing airgpgionh1B arfit thie nevediedile Krinfrpmdid@1] 686 ivdyisngret ube
portion 6 of the container .25 bodyAwhich has been formed into the

predet er mi ned sKAPEse tﬁglﬁfi’e@‘t?l %Flelr?%‘%l ForaRIRY aptevith theynepdledike dormingur f ace

treat ment such edtloA 910, I;E[f,i%] i ec] thng to ihAprove
separability orpﬁrﬁel easabi Iein%y g(r)h%(‘r? e reg%\g h&sg%cﬁﬁ#lg’c%let eg%%ﬁﬁ%t,
preferably, is fhminggeojettivat 2¢B tisshenetds Thevdye 6P eabmpRyedns sohctRat
easily separabl g. 30.[ Manufacturing Method of the Second Mddel -12 As in
the first mde,%@%ﬁﬁﬁ%i%ﬁ%ﬁ@‘@ﬂﬂ&ﬂ@%@@ﬁﬁ shepe of Siecmmell-n Fi gs.
4(a)-(d), uses GimEHsiIRLIhNEGgdi I ormng the

bott oned coni cal hol | ow 6b,g]elm Ggtﬁ%é&?@fﬁ?ﬁ@é@@hﬂ“&@%%ﬂpe’%g%wgf nmet al
for forning theahdsmiahifacigringl eosbeof Thd hentaiveX cdoaioieAts/ @i@ond0of NBEUdEs a

nmounting shaft 20A .havi qnl y. conical formng projection 20B forned at
the distal LAl bR RGF st Heghag flae neerle e bomid Yeoritonl2 ot toanale The
needl e-1ike for fkégoriify db PR rehBfBE%he preferable temperature for melting the

resin material of the container should be in the range of 130°C to 180°C. |

The needle-like forming die 21 is heated by a second heating device D

such as high frequency induction heating, a halogen lamp or warm air. The
20 mounting shaft 21A carrying the needle-like forming die 21 is cooled by a
cooling device E such as a water jacket or compressed air.

At the point where the needlelike forming die 21 has cooled to a
predetermined temperature, the needlelike forming die 21 is withdrawn
along the container axis X from the instilling tube portion 6 of the container

25 body A which has been formed into the predetermined shape.

The needle-like forming die 21 may be given a surface treatment such
as plating, _'Ibﬂon coating or special plating to improve separability or
releasability from the resin. This surface treatment, preferably, is the type

' that withstands high temperatures and is not easily separable,
30 {Manufactuxing Method of the Second Mode]
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at the distal end of the nounting shéf't 21A, a needl | e@=kROANAND
projection 27 .B for formng the small-dianeter i ns'g?l Fﬁ@gh%agﬁc, and a
bow - shaped (bell 10 shaped) form ng surface 21C for form ng the outer

peri pheral surface of the instilling tube portion 6 of the container body
A. In addition, the needle-like formng projection 21B has a proxi mal end

2 I'b thereof formed s ihehedrbtcbde, ithé inmfiing el ke Shoh@ARE by the

conical formng projection 20B. In the first node, as shown in Fig. 3(b),
the burrs for medhgvntineFigs.néabd), uwsh omvesrfvimigewic 30 pradp ef tmétabot he

outer peripheralg surfage,of the instillin tu por ti 6, of, t he cont ai ner
bodyA are renoved atet ‘ébto]t’tﬂ’éle@fco?]ﬁ?lnlé‘fﬁloﬁ&byan ﬂéle@é]ﬁgﬁ‘? torming e dle 20.

la. the second FRAR of aftATM PR fhdinsinlhollte, burrs formed at the tine
of blow form ng which project fromthe oufer peripheral surface of the

instilling #ube port Tbacéavek fireng diet20i indndéxoanoAnting st 2@Thxade ahlyt he
time of formation b e needle-like formng die 21. The other aspects are
the sane as in Pﬁ@nﬁﬁig oje AR Pgﬁbﬂwb@lﬁ%e@ﬂteﬁ@ff?ﬂfﬁﬂmmde] The
manuf act uri ng meggbpeeph idahihwege IR Eicds . 5 guses a
single fornming die 22 n%%%ﬁéc%mrlr%l&al aing%l%n e%lfggglgr{%&amg(g%zlzeéﬁ%sof‘ rl'"r?a 25
die for forningat He distal entdf thenhealtingadhaftve 18D 2 ardicdikegadhie bidigtbar M ng

die for formn e jnstil]ling hqle 6¢. The single formng die 22 includes
a nounting shaf g]‘égﬁmﬁ %%mau'memﬁ@ﬂhﬁgb@lpﬁémdﬁmﬂgﬁh@p@ (behi cal
form ng prgjectip Qe t ned..coni cal hol | ow and a
bowl -shapféud (bg?%%%gﬁél%g%or m %Cﬁﬁf@g%gﬁ %@W%@%F%Sﬁﬁtg?%g%ﬁt er
peripheral surf anstillafg tihbe pbiivhid dfithe cinthitePbodyl 2N 18 aAflitioh3thé néedERKEOR

cont ai ner body A- The conical form ng projection 22B has a needl e-|ike
form ng proj ect FEAmRPIojestior 3 1B has gy Brorimal rad SdhtherepSfomned to he cetiisllal  end

t hereof for forg &@ﬂ&ﬁ&hll- ' astilli hole 6¢.. I1n.the

manuf act uri ng mnet E%d of the Oﬁﬁrbg%e?eb,ﬁgé% %%n?l(g'frﬁnﬁr&ef:ﬁ%n(%é' 5 and (b),

the tip end of the ihsthilfirsttgode,aeshinm ihd@ig B thehRreIodid @ hoads o i S

not heated,_ but y.be left at a formng tenperature (700C to 80"C) or nay
be allowe® to E]g&ﬁ%mgdéﬁ?h@mmpﬁlr@e owte netinberel surkase bthei inglilling] ect i on

22C tube portion 6 of the container body A are removed at the time of formation by

C

the convex forming die 20. In-the second mode, as shown in Fig. 4(c), the
buzrs formed ab the time of blow forming which project from the outer
_ peripheral surface of the instilling tube portion 6 of the container body A are
20 removed at the time of formation by the needlelike forming die 21. The
other aspects are the same as in the first mode.
- [Manufacturing Method of the Third Mode]
The manufacturing method of the third mode shown in Figs. 5(a)-(d)
uses a single forming dic_a 22 made of metal and integrating a convex forming
25 die for forming the bottomed conical hollow 6b, and a needle-like forming die
for forming the instilling hole 6c.
The single forming die 22 includes a mounting shaft 22A which has
formed the distal end thereof, a conical forming projection 22B for forming the
. hottomed conical hollow.6b, and a bowl-shaped (bell-shaped) forming surface
30 22D for forming the outex peripheral surface of the instilling tube portion 6 of
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for formng the small-diameter instilling hole 6¢c is caused to penetrate
the tip end of the instilling tube portion 6 of the dy A, Dbut
short of 10 form ng the hollow 6b, As shown in Fig. Q%)Fmimm e-1ike
form ng projection 22C that penetrates the tip end of the instilling tube
portion 6 of the C%Pal Q%{y Rgd Al heated by a high frequency induction
heati ng device e i’hﬁl‘@% rmsr@:mmecheratzmﬁ!ghd@w needl2-likhe

heati ng tenper atgfRin d 1l er r lting
the container mat erlgI %%¢9¥32%$$g$$% ﬁ%‘?o‘? Wﬁfg@m T, and

whi ch, pr ef er abl therdoffoe fominiveg the dniatl- cﬁé@ét@ﬂm%ﬁ@ﬂ?hole‘% shown in Fig. 5(d),
the single formng die 22 which has the needle ke form ng projection 22C

and conical forning pRépewen Bf&C’QQBglrsetbu@bféthethﬂrdmode 23hovwne B -5k | €
bei ng heate bot,t i cal, hol | ow 6 20 whil e pressing so
as to corrprgss t doq)jlnﬁﬁ%n ?ﬁ @ﬁ}PgIWlﬁ?gp‘trﬂ% the epmignes bodyrfbis

cont ai ner body Aok heated, ﬂﬁtﬂi gf%tléfﬁ)ﬁt Llorh BB, P@fah%é% ém'ﬁé‘?)e?cg? the

coni cal formng rOJectlon 2 of the single formng die €hed in

deep, but only ft Oé’e m@elfofm@nttmnﬁemtﬁeorﬁ‘}ﬁeﬁ&dler]ﬂ@&‘bmﬁﬁ Ei»og%}‘uongggw The
ubbl es

single formng a vent. h r prevent| ng

entering the me%r m%ﬁ% Bﬁd{%t?rﬂé‘ts g npletby brcaysed tomenetrate thesip ~
cont ai ner  body efdaf ﬂlgllﬁstghﬂg nge .t he. resin at
the tip endis fully nelted) tﬁwﬁmhr@"{/ghg %%E!&)h&dm@ %DL}I)H'P h@‘%s‘?’faft 22A
carrying tHe si fﬁgﬂangthﬁhdlngeble 22 is cooled by a cooling device E such as

a water jacket or cs%rr‘BPess -14 17 FEB 2004 At the point where
the single formng d é&’ ’t@eaneeéleelﬂ@t Fﬁﬁngeﬂl.‘OB@hper?dﬂut’rmt t he

single form ng gb@etggeégle\ﬂptéﬁ@@mﬁgmg%&ﬁ%%g% t@mﬁ}rg Tﬁ@éﬂ m t he

instilling tube portion 6 of the contaln Br nmed

into the predet beatedby a%lllghf@eq@nﬂihlﬁdﬁcttmgl]ﬂaﬁﬂg dévig: vlhieh %%n%i(mﬂ@egf yen

surface treatnment sghhz}ls B@éid 'Lyflon coating or special atlngto

i nprove separ ab?ffCP’i@ Brting davies Dy aEng ipnnesaties shenldyi

treat ment ,15pr ef grigRb¥patin® ﬂ)f‘%élﬁﬂ?é the container material, which usua]ly 1s in the
range of 120°Q to 200°C, and which, preferably, is contfo}led at around 160°C.

As shown in Fig. 5(d), the single forming die 22 which has ti:te needle-
like forming projection 22C and conical forming projection 22B is pushed in for
2mm to 8mm while being heated, to form the bottomed conical hollow 6b

20 while pressing so as to compress the tip end of the instilling tube portion § of
the container body A from the direction of container axis X,

Preferably, the conical forming projection 22B of the single forming die
22, is pushed in deep, but only to a range of 5 to Tmm from a technical point of
view. The single forming die 22 may have a vent hole for preventing bubbles

25 entering the melted tip end of the instilling tube portion 6 of the container
body A at this time (degassing is required since the resin at the tip end is fully
melted).

As shown in Fig. 11(a), the mounting shaft 22A carrying the single
fom:ung die 22 is cooled hy a codling device B such as a water jacket or

30 compressed air.
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that withstands a tenperature of 280C or higher and is not easily

separabl e. The bottoned conical hollow 6b and the smal | -di a r instilling
hole 10 6¢c formed .at the tip end of the contai ner,_"bZ)dEE@er% nuf act uri ng
met hod of one of the three nodes act as an inner nozzle tip. Each drop is
in a steady quantity, bubbles are excluded fromeach drop, and bubble
breaking is excellentt tha pdiet sgeasdthandingl edie d@BGEi BRfbdalReve, the
needl e-1i ke form ng 15, pr.ojection 21B or: 21C of the needle Iike formng

die 21 i s prehedEgetsynined tarperativndhe sgledornive dip W isivthdriren ploogeks of
form ng the smal | - di. Rnst il ling..hole 6¢c with, t needl.e-1.i ke formn
pr O] ec'?i on 21B oérongéf%gg \;\{/ej\h'/rg}in, &‘gsmﬁtggeg%el%q E}orglggrcbr Pf‘g co %’%r@léé'a%es thg
smal | - di anet er iwhéxielﬂabb&nﬂﬁh&iﬁ%oﬂ@fﬁr@cfet&ﬁ{iﬁ&ﬂsﬁﬁ%m the needle-1Iike

roo

form ng projection 21B or 21C 20 remaining at tenperature without
such heati né. The nartfeagingleifognimgahie 28. map b givent hetaa it sudg a2t hods
] [ As shown in Figs. 6

of the first tolt%ir]ﬁrd des vxg@lggl be described next, n

through 11, the SHEH ne® e VAR 0% FRIBoPIAtNg] to  UARIAYS, BWabRitY Py
supporting and tyRASATh MG THIBEMWS THRNLARNE" ' far by bl ow
nol di ng or vacuum nol di‘%’g, along a |i nea%lﬁg%gge%ﬁggﬁp ecoﬁt%itﬁg&m%edi ng
device G for sudbebwithetapds 2 tatipegatuat ofi2g0°Gror kishetetrel ié aebasly sepatdble. t he

cont ai ner bodies A tran rted by the transpaort and supply device F A grip
and transfer device ﬁ%@g%ﬁegﬁ?ﬁgﬁ%ﬂwﬁgmg swalldiraeieninsgBing ok
cont ai ner bedi esehod G A¥nd BE ' ' Vi and transferring
the 30 container bodies A a gngggémtﬁ%?@’ﬁ%%‘gggéd&g*@ﬁ%’ﬁ%ggﬁ%?“wg&?ﬁOM| e
preventing -15 DbheREBQ0Gde ooy anttaslandindenhorzRasl. ®ath \WedisTR\eEsRBMy And a
cont ai ner deliverl nﬁ ex' ce J for recejving processed container boari es A
transferred al offfafH: o4 t8e gciydadh drom efropaend drubblee bxpalimgaisd
transfer devicegganepd transferring themalong an arcuate delivery path. 5
The contai ner feeding device Gincludes the initial heating device (c) for
heating part of the Imgiddebindpridithirdpoodes dssciEhédatatedhaheddielitd Brafarcach
cont ai ner gaody A .The gjﬁ_}o aEd th?hnsfer device Hincludes a switch device K
f or 1 projecaon21B or 21C of the needle-like forming die 21 is preheated by the
second heating device D during the process of forming the small-diameter
mstilling hole 6¢c with the needle-ike forming projedion 21B or 21C.
However, as previously described, in some cases the small-diameter mstilling
hole 6¢c can be formed with the needlelike forming projection 21B or 21C
20 remaining at room temperature without such heating.
The manufacturing machine used in the manufacturing methods of
the first to third modes will be described next.
As shown in Figs. 6 through 11, the machine includes a transport and
supply device F for supporting and transporting numerous container bodies A
25 formed by blow molding or vacuum molding, along a linear supply path. A
container feeding device G for successively feeding, along an arcuate feeding
path, the container bodies A transported by the transport and supply device F.
A grip and transfer device H for gripping the shoulders or adjacent parts of
container bodies A fed by the container feeding device &, and transferring the

30 container bodies A along an arcuate grip and transfer path while preventing
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swi tching, between a standby position and a form ng positi,on. The convex
formng die 20, needle-like formng die 21 . or single forﬁrr?nEElBe @Qlﬁare
10 selectively applied to the tip ends of the container bodies A which are
gripped and transferred by the grip and transfer device H, and a centering
device L which can be switched between a position for fitting fromthe

=di rection of duorizaniakandxitsleXstofovidieard Poeafedl ASACH c&i’ﬂ%ﬁk%?w A
and a standby p 'sitio? separated from the tip end projecting.froma pair
of gripper clansdegice b tqrheecejving preeessedh natteiner dodies AHtuahifetredralm s iiss

transfer the co Lher_ho | n.addi tiop,, a high frequency induction

heati ng device %ﬁ#@s%@eﬂ ?Fppgéh 8? the) W ABA JTARSERY Agpicteld, cand | s
located in an i rkgisfEeinatiee Ghk aRBrda@)\@iBE pag cuate grip and transfer
path of the grip and transfer device H for ating the needle-like fornmng

die 21 or sPngle for fhagonfamer f2dinzGletise SHindndésthEigtiatheatiig devionegey t and

supply device F;inglude dr.i ve,. sprocket (not shown) interlocked to an

el ectric notor %aﬁgg B@%P&h&t‘%ﬂﬁ%ﬂ% ORI fplopata plthefip of eachepntaider ven

sprocket (not shgwnar t -] Xis...which are .| ocated -
Lo Ot él% ecmabﬁhhtlsf& A%t ?ft"ir&iudeg %Wl% td&%lﬁ% &8 lfg a

at longitudinally opposite ends of a transpo rane

machi ne franme 24wi nbttesen eastendby p@itich wed AdfoAhREshsAe. FBe Q¥LARAS

bet ween the-two spr.ock ti for. (au&gorti ng and transporting numerous

cont ai ner bodi ed? gdﬁ‘? Ooeepdlerike formingy diet 3108 stnde fumdes phia?@sa0 are
provi ded fof guisgdifg 0 AR i 9% i.ng ;t ranspoyted on.th

endl ess carri ersQize(g;'B; kﬂ isp%g@m | nq;k'l g@%ﬁ%ﬁd’%’?ﬁm&b&%z&%@%m

devi ce G i ncl udesdaradfirredtint ihegripl @icuddstbniandeoaka hRedRrigk G6tikd € Mot or

33 to be rotatable,about a -16 17 FEB 2004_\_/erticai_ axi s, and defined by a
nunber of hol | oWEthEATHBe swifshed: betwgen aspositiankdey fting drepe tleitlivedtionndfer val s

for successi vel y,digmel Wkiddy 3pd i cont ai ner .bodi es, A trapsported

by the transportoand suppl y%geﬁégggﬁggiifheé%gomf’ ?F&&gg,feaa@u?)ﬁ%ﬂa‘ﬁﬁg gui de
pl ate 36 for supgpsititn sepaeated fromndihgtin bed paj fibn0h phit@f @chfRts fFodies A
held in t res ectlve(?old rs. 35, _and a transfer guide , for preventing

the contaitfer b EYP 204 ranstersavics H whichierp angfransfaithe f contrinkebadyshect i ve
hol ders 35. In z}ddition, a high frequency induction heating device D which is one example

S

of the second heating device, is located in an intermediate position along the
arcuatg grip and transfer path of the grip and transfer device H for heating
the needle-like forming die 21 or single forming die 22.

20 As shown in Fig. 6, the transport and supply device F includes a drive
sprocket (not shown) interlocked to an electric motor 26 to be rdtatable abouta
horizontal axis, and a driven sprocket (not shown) rotatable about a horizontal
axis, which are located at longitudinally opposite ends of a transport frame 25
attached to a machine frame 24. An endless carrier 29 is wound around and

25 extends between the two sprockets for supporting and transporting numerous
contamer bodies A. A pair of right and left transport guide plates 30 are
provided for guiding the container bodies A being transported on the endless
carrier 29. |

As shown in Figs. 6 and 7, the container feeding device G includes a

30 rotating plate 34 interlocked to an electric motor 33 to be rotatable about a

.16-



The initial heating device Cis used only at the tinme of manufacture in
the first node and second nodes described previously, ang J4s,constructed as
10 follows: As shown in Figs. 6 and 7, the rotating plat 4FEBt

container feeding device Gincludes a lift frane 40 |ocated in eac
position (only one position being illustrated in the figures for

conci seness) corveeSednreisNand defih@l ekl ' a pair
of Iift guide rods 40a and 40b ver?f?al I'ybégﬁfﬁg{)‘ggﬁédg?rgn%ﬂqgn%%#&o

t hrough hol es 34&eflofirmmfenentitleintenvalsi foy spcasevdy, reesiving douhhaldiey (i ased

by a conpression coi.l Ling 41. Each lift frane 40 has ,a heat insulating
plate 42 attac hecani%én?ﬁg’d{?ﬁg;e?%@f'tﬁaé’ﬁ 'Lﬁé?aé'él’orf gnd supply tdgvisa ) ¥ alep and
det achabl e fromjadRaQxXi ' ' 1L t-ube.. pgartion 6 of the
cont ai ner body A held’ Iﬁ%ﬁ%}:ﬁ%ﬁﬁ%?ﬁ%@%&%& Ig@@%@%@%%&%ﬂ@%@fmsal ner
axis X. A sBpporof theotrarinéd bodies Hehdtd diithe réspadtive AbIRROSS] 4el bheRaLh of a

roller 43 attached tg%e | ower position of each Iift frame 40, has a cam
menber 45 verti ¢at4e SholohiREVeSEEcthe f evntainey kiodigs tAdrimamoving Utagliallyy pl at e

42 to descend t%u@wm%&ﬂqwé%&gggﬁa%%%g fitted on the proximal portion
n o of conta

of the 25 instilling tube porti I ner body AL It is then

transported froma Uheidtiskieatiup@kyicd0sé hicddnBf at th8 thiSHSRAILAREA JUPP! Y
device F to a container _transfer position on the grip and transfer device
H. The heat is ?géﬁm‘?dﬁsﬂﬂda‘-iemigi podesedesarihed raedpudy, dhy is pasttdctiandby
position agjing alsnst the resilient restoring force of conpression coil
spring 41 en returning fromthe 30 container transfer position to the
cont ai ner supply posiksldwn mlFfigd. 6 JoldH, BR04tdtih oAb B) Eﬁa{q% ' pl ate
34 of the container feeding de_\gfgce G includes-a hg’%ggﬁhretcsupp 3&/?&6?%% 46
| ocated in eachd8¥ics Henglgdes ¢ difisfrewe r@dpentell ingeachasttienr(@slyentipositionl der s

35 for supplyi ng.hotqal . O to 500C to the to f the instil]ing tube
portion 6p2t yt hge@ggl%#gt%mt%ﬁ%ﬁ:%u&ﬁf O RHAEBER WW%P?P%WW@%%F@HGWM& 35.
As shown in Fi gholdérs 3, mwhaﬁnghwmm&ﬂéﬂ@é%d%&ﬁﬁdﬁﬁﬁ&mges a

I C

rotating p15at e- bl interlocked to an electric notor 5 ot ates about
a along a pair of through holes 34a formed in the rotating plate 34, and

downwardly biased by a bompression coil spring 41. Each Lift frame 40 hasa

heat insulgting plate 4.2 attached to the upper position thereof to be .

attachable to and detachable from a proximal portion of the instilling tube

portion 6 of the container body A held in the holder 35, by moving along the
20 container axis X.

A support member 44 on the machine frame 24 opposite the path of a
roller 43 attached to the lower position of each lift frame 40, has a cam
member 45 vertically mounted thereon for allowing the heat insulating plate
42 to descend to a heat insulating position fitted on the proximal portion of the

25 mstilling tube portion 6 of container body A. It is then transported from a
container supply position of the transport and supply device F to a container
transfer position on the grip and transfer device H. The heat is raised
insulating plate 42 to a upwardly spaced standby posit:ibn acting against the
resilient restoring force of compression coil spring 41 when returning from th

30 container transfer position to the container supply position.
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vertical axis, and supporting, in each of the peripheral sitions (only
one position being-illustrated in the figures for conci e($H§B
predeterm ned 10 intervals in a rotating direction, a pair of act ng
shafts 42 rotatable about the vertical axes extending parallel to an axis
of rotation of the rotating plate 51. The actuating shafts 42 have a pair

of gripper claws 43 ditaiditiuh, the tbiating PREE 32NGtht vehR{er 3BHAL HbALD &
sem circul ar arc, %rﬁlgppl ng surfaces 53a for horizontally engagi ng and

gri ppi ng t he necRchy6rsa bot aix supplyi mpe 4hloeatedinegach 6f thepositions comesioaidagr  body

A. The actuatin Ve s 54 nmoupted fixedly thereon-and

nmeshed with eacgtociﬁ%%aérsﬁ?—cﬁr%? ﬁg ?I‘S%{ﬁ‘aﬂpbwsﬂw @édbggf%ﬁg%’@st@(ﬂh%@W/een an

actuating arm 5>ffth«egtillheaBe Phrilol S é’@t&fé%{%é}ﬂ Rk Eéntﬁj%er ﬂ%gr Ai%l({}%;at i ng
gripp aws 43. S

pl ate 51 for openi ng and closing the pair er c orting
and slidingBgui daclphelder 7 i s provided for supporting and 20 sliding the
bottom 1 of the contagjner body. A, gripped and transferred by the two

gri pper claws 43, an?As Ef"?’%?%%@?'sggia& 10the grip 9 teengfen devieed inghudes a

preventing the %&%h%&te@lﬁﬁt&l&ké@%@%} s&g%:fc[ Bk %brv?ﬁg}ftyr?%gﬁsa%:#? e

claws 43 from noving radially outward. e neck'p
contai ner body Aettaalakispeutl byprionéng)dhreadh of Zoe GEHPIRSE] FdsBi¥hs 4Gnly AR

cont ai ner body A i@iﬁ{)ﬁreven{@g frgm movi ng horizontally and forced to nove
downwar d. Consed§ ypemglustratedain: therigures furontisencss)baidbredetorminddt he
convex forggng dig i -4 ake form i 1 or single formng die 22
I nt erchangeabl y at %-‘,ga%h]ggg ﬁgéﬁéea%%h%%h eng%C%kathWkﬁgs ngrf’f@&%bi%giaa“gh

i ncreased preci shoverticdl dxss attantingsaiallbleotd HALFoRLHE dE M BB Bhet he

preci si on of Sh%ﬁi the bottomed conical hollow Gb and snal | -dranmeter -18
17 FEB ze.insti Pl %%%qt%a'ﬂ%g 148 have @ paix oferivpen elaws 48 mtiachadnie thent ai ner

axis X of the PR thl . sure applied fro he die. As
shown in Figs. %Bgénd 9, t#%gg\?ﬁ%gisgél |%I%§§B§mﬁﬂﬁ%?9@r%éar§ﬁe 60
reci procabl e ratipetdnyalnehgaginigi ol fypping €as e pdEsh 139 PRSI0M ¥nRRBr 5

position bging illustyrated i he figures for conciseness) of the rotating
plate 51 cﬁr r es pOIHY H%“’PW%’&’O@YT p@ge artuang shafts 2 haye gbims 5drmaomntsd has

two hol der tubgkally HatdPaftPu SRR Yalt! SREN® Purhldh Q4A0a WhSae2 3 11 0 VO

positions -

disposed between an actuating arm 55 fixed to one of the actuating shafts 42

and the rotating plate 51 for opening and closing the pair of gripper dav&'rs 43.
A supporting and sliding guide plate 57 is provided for supporting and
20 sliding the bottom 1 of the container body A, gripped and transferred by the
two gripper claws 43, and a transfer guide member 58 is provided for
preventing the container body A gripped and transferredrby the gripper claws

43 from moving radially outward.

When the neck portion 3 of container body A is gripped by the pair of
25 gripper claws 43, the container body A is prevented from moving horizontally
and forced to move dowﬁward. Consequently, an é]ignment of the container
bodies A and the convex forming die 20, needle-like forming die 21 or single
forming die 22 interchangeably attached by the switch device K may be
effected with increased precision. Tt is also possible to check a reduction in
30 the precision of shaping the bottomed conical hollow 6b and small-diameter
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radially with respect to the:rotating direction of nounting portion 60A at
the tip end thereof and defining shaft receiving openi ngzs) directed

downward. A 10 nut 61 is screwed to the shaft receivingjfo 4 Q%ach

hol der tubul ar shaft 62 for selectively and interchangeably holding the
mounting shaft 20A of the convex form ng die 20, the nounting shaft 21A of

needl e i ke for ninsgiliei BoRBcAue thha IR HRSm : ' form ng
die 22. Alift block %4osl icdelllgl y hol di ng tmaﬁ%ﬁnz%%?ao {a&%}?ﬁr%%%B of a

15 novabl e frameoBrinrabodnd coeset by akessiiedppliebfsori Thadid. 66, of different

| engt hs, extending dowmaward. tg. be_vertically slidable relative to the
rotating plate 51. %ﬁ\éﬂhogﬁg@rﬁﬁ'i%@nﬂ@dﬂ%s devigpKringlndes aanessble
connected to a Ifidhe 60MB8ELRELIE Fadisii I 1&%:? i p_Of .lif ui de rods
68 attached to the machi ngﬁ)?r anea%%j.l&g'ﬁﬁev% | 92%%%@?9%P°%90%a T ew

shaft 70 vebti calobionkeiegdiusgratdtinuhbfiginds 20 comahrshsyifithe Atitgugrsed
m ddl e position thereof, an&interlocked to an electric notor 69 fixed to
the machi ne fraf@rosponging:p the enpoer clags ¢9 | Theanovable frame 69 hadie haddarhe

rotatin | at e : | abl di.ng, t vahle fr 60 relative to -
the |i ftg EI ock g%bﬁ%gﬁgf?é’r ?? %ﬁ%géﬁyta&%aﬁpg%r@ﬁ%@ %‘ﬂsaﬁit&ﬁ“@sp?ﬁ‘é‘”@horter
of the two hol deadialpwithinekguct Shthblrstafidg ARdctich FirsRRSRY poAfindddA o fyar dl y
with respect to the otating direction, has an axis for aligning wth the
axis X of the C(‘i‘ﬁte&idﬁéﬂe%@é}@d@%ﬁg Bradtirasgivingeppaings direajed dperwaidava 43.
When act uajq n r.on e 20, the.needle-like formn e 21
or single %dorgi %393?3&%3&%‘% etgl] isg%ﬁﬁecﬁf%wmgo&teﬁ& L@E@‘é‘?"%"géégﬁg hol der
tubul ar shaft 6B2diseehetdlPand asterhhizdah Mgﬂéﬁoﬁﬂﬁ%gﬁdﬁigﬁh@t ating

direction, the fluid cylinder 71 is -19 17 FEB 2 operated and controlled to
cause a sl i di ngCoRYEfRAPEDE die2h:ihemmmiing shaft 21Aef nesdledike firatinediet2alon| ar

shaft 62 into a ] € .axXi S f cont.appner body A gripped by the
pair of gri pperg%ﬁelgms &? %e%gfgﬁeaﬁﬁﬁ%%gc%ﬁ%gx fornmng die 20, the
needl e-1ike form ng Ail bicRI6OELdME Bblamgetd@hBinmtsl 8idd203€ /s8Rt &‘ég' y

is

attached tqQ the twg hqglder tubular shafts 62, the electric notor
driven and®cont P¥rkdg q Ghbes trreverbicalislide rdds 6Fangl0s8, of differsme tietedtisyi ned

amount t o Swi t C&t&rﬁﬁné %%@gr&jti,oenefvrélgmm }b%]idable relative to the rotating plate 51.
The long;ar slide rod 65 has a lower end thereof connected to a hﬂ: connector 67

slidahle along_ a pair of lift guide rods 68 attached to the machine frame 24.

The lift connector 67 has a screw shaft 70 vertically extending through and

20 meshed with a transversed middle position thereof, and interlocked to an
electric motor 69 fixed to the machine frame 24. Further, a fluid cylinder 71

is attached to the rotating plate 51 for radially sliding the movable frame 60

relative to the lift block 64. |

The first holder tubular shaft 62, which is the shorter of the two holder

25 tubular shafts 62 and is disposed radially inwardly with respect to the
rotating direction, has an axis for aligning with the axis X of the container

body A gripped by the pair of gripper cdlaws 43. When actuating the convex

forming die 20, the needlelike forming die 21 or single forming die 22

_ selectively attached to the longer, second holder tubular shaft 62 disposed
30 radially inwardly with respect to the rotating direction, the fluid cylinder 71 is
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standby position to the formng position. As shown in. Figs. 8 and 11, the
centering device L has a centering ring 10 76 attachfd? i“a
of the novable tubes 75 nounted to be slidable along*th ar slide
rods 65 and 66, and defining a fitting bore 76a for fitting, fromthe
direction of container axis X on the threaded tube portion 5 of the

cont ai ner body Aogratpdedd byntifldraichus a @idiﬂ@ﬁiov@ﬂa@ﬂﬁmﬁovﬁpglaﬂs%gjﬂéfi nder

77 i s nounted between the npvabl e tubes 75 and the machi ne frane or 15

swi tching the cefff dey; twhulps shaft\ileinte agreamnent wigh ghs iakisa¥ of eantit# i ng on

15
the threaded t ' 5.+0f the. contai.ner body A and a standby position
spaced upward t- ?F%#%ﬁggk%t%%%%ﬁmﬁ%dﬂﬁﬁ%, each of the two hol der
tubul ar shafts 62 hasWhen ¥@hiSfind BekelvaYoti : 'r}gmgep ice E a
wat er supplg connection_ pi pe 2% 81 f‘(r)r guppF%nzgﬁg%o ?eﬁg&%v\ﬂlaet er é(ﬁehe :
wat er jackeP 80,21xvdhe sihgla farmimgniie 22 cdectpieheatb2hédto theaimdilnlict hebud@o! i ng

t f th t jack 0. Th | 1, Qwi f ti -and effect
eal i zed by t he RONS PO HsFHEAE0E 603 (HBER LAy etaogble and
transfer device M@BO%lka%tmﬁ?fg%%%gﬁg%@?q%%gﬁgt f?{r‘f‘t %ro:?cf ﬂ']t.ehe

contai ner bodies Awth a l'iquid
si nul t aneousl y dtaxidby ppsitomrtd e fignpingpestion.and transferring the cont ai ner

bodi es A al ong the pg%g whi l.e_preventing any horizontal novenent and
forcing downward rovETSheWR FeFigst8 ang il thecenderinadevite i kas acehteringwintzc hi ng,

bet t hep st i : ' bt h formng di
% Tor for o ng-toetonrl e Pt AT 0 mPabldABR: 0 B SRRt aRbllr o, ' ©
formng the i nstldngithg veotied side rotsi 65hand 66SRhEALAMEE Y AirBe bbrd 780R:2PP! i ed

to the tip endsof the container bodies A gripped and transferred by the
grip and transf@?%g’io diggtionyoficaptagsn aais o1 Biodhreadediubedorionds of

th | ast i Lal: L. copt b i ich aliquid
e e hng o o Bin e Wi 38 by LK Eaif BPRIIF RO, | Rt Sl T
the like, the. B@ts mwedteddriwedn thelhowbibtibay 75andRhé RS $hRIED £y

enl ar gi ng 1t;$ward ttge ti.p end, and the small- dianeter instilling hole 6¢
for controld i ngSVI%PHHE £ cegirrine 5ug 76 briwepr aicentpng pepition for fitting on the

threaded tube portion 5 of the container body A and a standby position spaced
upward therefrom. |

As shown in Fig. 11(a), each of the two holder tubular shafis 62 has a

water jacket 80 acting as the cooling device E, a water supply connection pipe
20 81 for supplying cooling water to the water jacket 80, and a drain connection
pipe 82 for draining the cooling water from the water jacket 80.

The following ﬁlﬁcﬁons and effects are realized by the construction, as
described above, includjng the grip and transfer device H for gripping the
shoulders or adjacent parts of the container bodies A with a liquid filled

' 25 therein and sealed simultaneously during the molding process, and
transferring the container hodies A along the path while preventing any
borizontal movement and forcing downward movement thereof and the
switch device K for switching, between the standby position and forming
position, the convex forming die 20 for forming the hollow 6b, and the needle-

30 like forming die 21 for forming the instilling holes 6c, which are selectively
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out of the container body A are forned directly in the ti p‘._énd of
container body A- Thus, less dies are required for man C | e

cont ai ner body 10 than an eye drop container using an itﬁiﬁﬁ%ﬁgpged

i nner nozzle tip. The presence of a bottoned conical hollow 6b and
smal | -diameter instilling hole 6c allows a fixed quantity of liquid to be
dri pped reliabl yappied ey e ifen Uit ThdE&ntaiRSDodhsisS SEk when
form ng the bottoned conical hollow 6b and srroal | - ?@%ﬁamt%&ﬁ)ﬁ%ﬁ%{ﬁ% ng
hol e 6¢ in the tthegandnditransfer deviesHbody A gripped and transferred by the

grip and transfer deyice by swi tchi t he. conyex formng die 20 and
needl e-1i ke forning X‘?Sé“%@erﬁﬂﬁm%é‘ma&’ g‘%ﬂwqo@s% esnoplastiqiaatesiahiheile
position, the grisk | Jdevi 1 ' r. ok, adj acent
part of contai nﬂer g%%y&% an %B(ri)ggleﬁtglghtg %gﬁﬁc%%tﬁg]?%gg H%%‘J&%’??’P’é‘#ﬁaﬁﬁ (s

hori zontal | § 20 bartdow analding, viatwakawilding.or Gorisley desbdtimdd@nieat kaeaderconi cal
hol | ow 6b and mal | -di ameter_instilljng hole 6¢c are aligned to the

cont ai ner body AAXEhahigFHde siapeter splarging|teward she dps emd, cando theh emlelt he

reduction in theg L S1.08: j bott oned. coni cal ..hal.l ow 6p and
smal | - di anet er ?rllzg{llaﬁl ng H%{h@fé&@ﬂ Egontt%m%rg’ %eigﬁ%tﬂ‘@nggf’ gﬁ%@?@ﬁ“ﬁ%‘fhe
container axis Xubbf dencontains: bedgyA, Aurd ForbiudSdiradlly i thedy &lder @ntdigpr oved
precision for shaping the bottomed conical hollow 6b and small-di aneter

instilling hol e P88 Ao Thusiless dies aeagquineshfor imanubictiniogthe cataialt odshenever

the contai pgr b [ S . the.low . manuf acturjng cost. whi is the

advant age g‘? thgg O@E‘Fz‘* g%"‘ kC%ﬁ%%ercW%%gp%mﬂgwﬁi?%g%n?@%ﬂ%rqﬂ@vxered

30 The fol | owi ngrésnesdfarpitamndd esfies hslléw 6b bﬁééﬁnéﬁ%egﬂetkpﬁsﬁﬂi&%}{o d on, as
C

-21 17 FEB descrjbed aboyve, incl udi n{g the centering device L s abl e
between the podlleWwHa ket ayantity affiquid tn hendrintiedacliabynwhéndvee theonhedimar  axi s

X on the Itip end : contai ner body A and the standby position
separ at ed therepgdg%lstrﬁg&.g?“p end projecting fromthe gripper claws of the

grip and transfer deMogdvet, wheByfofrhing g BobRnEE HRIChNEEBRY 66 Sirld ézaggﬂhe
direction the container. axis X on the-tip end of the contal ner body A

gri pped byt he msiillipg hple B¢ in tthe tigrens efeontainershaly Aevipped lndt he
bot t omed coni Caﬁaﬂ@eﬁ@&’bﬁneaélﬂ; m}:\ﬁsfer devig:e H, by switching the convex forming

die 20 and needle-like forming die 21 from the standby position to the forming

position, the grip and transfer device H grips the shoulder or adjacent pért of
container body A and prevents the container body from moving horizontally
20  andforcing it downward. Consequently, the hottomed conical hoﬂf;w 6b and
small-diameter instilling hole 6¢ are aligned to the container body A with ‘high
precision. Itis also possible to check the reduction in the precision of shaping
the bottomed conical le]lOW 6b and small-diameter instilling hole 6c due to an
elastic deformation in the container axis X of container body A.
25 Thus, while realizing an improved precision for shaping the bottomed
‘conical hollow 6b and small-diameter instilling hole 6¢ to instill a fixed
quantity of liquid reliably whenever the container body A is pressed, the low
manufacturing cost, which is the advantage of the bottle pack type container
body A may be further Iowered.
30 ‘ The following functions and effects are realized by the construction, as
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di aneter instilling hole 6¢c are aligned with the container body. A with

i ncreased precision. A further inprovenent naybe achieved in the precision
10 for shaping the bottomed conical hollow G and snef i (FE&EW nstilling
hole 6c to drip and apply a fixed quantity of liquid reliably whenever the
contai ner bodyAis pressed Further, as described above, the high 'frequency

induction,heatin@esmg@dgjg}@jrﬂ@';@pgﬁe ek LAte i LLion on the
grip and transfer path 15‘{ of the gri paaang tbrg%‘g#eep%gtcfﬁ%@e%‘%mh@ﬁi ng
the forning di esposttive i Gitingrfeogy drcdiraction of herobiaidaragisdeuh g ) dhéppsed in
an internediate position op ,the transfer path can quickly heat the formng
dies to a predet%pﬁic?%tameﬁgﬁﬁ‘ggmﬁe%ﬁﬁ%dméoﬂhm eeperated thegefsom, thediysf er .
device H conti nugissirhiestid %‘gzj%g contai nex hodi A
Consequent |y, the yil‘ejlc"%;!h:1 v be 4%?%@%?%??@%@?8#%5@% i nprovenent
in manuf act Gring ef f iBy Btiing the dentimiaRi deiig IPHeGI e Wrecoh 3Pthic’@naines EB 200

Cl.aims 1. An eye grop contajner including a bottoned conical hollow
formed in the t%‘ﬂﬁ A8 thy tip end of the epnfainethindy Arsvippediby thergrmpehdawe s abt i c

he. i di ng. pr odas £t L bauGF Bt BP0 otiSedf hitach Bolind WErait iy of g
toward the tip eahametenridsifllisgtole @t a8t Algnkd Skith | th LoliRhiSerPE .Aagﬁt& ty
qu ,

through a bottomof the said hollow for controlling, at a se
the |iquid pushdBcrgatedpreasian. Adutthemiamrixsthent iGybe adncesden dhoprecaivhai ner

body 1 or nedt of a0t RoP RS Brtea ool holin o and Syalalactat Bariflng leal o
therein sinult aseeydy add bppig atﬂ}@dggbﬂﬁ%fﬁﬁﬁa%%bﬁ A ensvdl ﬂlegz%%a%ﬁ%ha\’i ng

an inside dianeter enlarging toward thetip end, wherein sal owis
shaped so that dodyis prgpsedet er i nstill | ng hole can 15 be penetrated

through the bottom Oi“u%tlﬂgr, sal gesgt%édo %(IV%{ tl?eorﬂ}éno%rleé[&]e bytigd&ﬁ%)gtheaﬁng
device D is disposed in an intermediate position on the grip and transfef path
15 of the grip and transfer device H for heating the forming dies, the high
frequency induction‘ heating device D disposed in an intermediate position on
the transfer path can quickly .heat the forming dies to a predetenﬂined
heating temperature while the grip and transfer device H continuously grips
| and transfers the container bodies A. Consequently, the yield may be
20 improved while promoting the improvement in manufacturing efficiency and
machining precision.

25

30
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quantity, the liquid pushed out of the container body toward the bottom of
said hollow. 3. The eye drop container as defined in claiml or 2, wherein
said container body has a threaded portion forned integfa \ih for
detachably 20 neshing a'cap to seal the said holl ow of gﬁ% Egﬁﬁgﬁgg? body.
4. The eye drop coit@y:ner as defined in claiml1, 2 or 3, wherein said
hollow has a depth in a range of 2 to 7nm 5. The eye drop container as
defined in claiml1, 2, 3 or 4, wherein said hollow has an opening di aneter
adj acent the tip end in a range of 2 to 4mm 25 6. A nmethod of

manuf acturi ng an eye dr cont ai ner _as defined in claiml1, 3, 4 or 5,
conpri sed of prglsé%h&'e &ﬁptc%tafﬂef“é’&qhil g&fbogo%ﬂtcﬁli“ﬁgrh&RW@W mgdsi nst
the tip end of theyrQiE | o] £rdi Y ' al .ad
therein sinultaneously(gﬁg?ﬁ6@$ﬂgrw%$d?ng 6#%%%&@?&%£%%ﬁ$%%ggégﬁp Adi e
for formngthe sdigidiiledomd sealdd shereiadiraultidcoudlp duiing i olialg predesd Ny t he
30 said small-diangter. instillipng hole, -23 17 FEB 2004 7. A nethod of
manuf acturi ng an gﬁ%sﬁfi(ﬂ? PEmaecan imsidectipmeter ienlaseing ipward the iy ebd of

ressi ng a convex rm | ey th Lo hol | ow, i t
gi recti gn of the g%ﬂt%%rﬂgl%ﬂaa%efsté}gn 8%’%5?%%% p%ﬁgl%tt?dp&gﬂ%?%o? bf’ﬁ‘é‘“c%eﬁpﬁi ner
body with the I|i qubid Hdlbwefor emtroBim, € atsbegeinititg ithe litAAgRUELY ok ifiRg the 5

nol di ng process 8. The nethod of nmanufacturing an eye drop container, as
defined in clai m &n@gneybodyonpri sed of heating at |east a portion fornmed by

the sai d cgpvexo fQr i 1 buck].e t ergture wth _heating
means bef oirU; {h& o&%q%gggr%%%%%%ﬁﬂz% a%ﬂ%@%‘?ﬁ%ﬂcﬁﬁmﬁ&% dritAg an eye
drop contai ner, asipdafliongebtiinet By Emede Bk bR RE: MAtH AN Fithal Khe! | ow
and instilling hole in the tip end of the container by using a single
fornming die and i Hledred iserled Mereini simylamesuslyfdminigrife dnddiag brodess, she d
needl e-1ike form Qﬁddﬁcﬁl'owlﬁa\%gg an inside diameter enlarging toward the tip end,
wherein said hollow is shaped so that a small-diameter instilling hole ¢an
15 be penetrated through the bottom of the said hollow for controlling, to a set

quantity, the liquid pushed out of the container body toward the bottom of

said hollow.
3. The eye drbp container as defined in claim 1 or 2, wherein said container
body has a threaded portion formed integral therewith for detachably

20 meshing a cap to seal the said hollow of the container body.

4. The eye drop container as defined in claim 1, 2 or 3, wherein said hollow
has a depth in a range of 2 to 7Tmm.
5. The eye drop container as defined in claim 1,2, 3 or 4, wherein said hollow
. has an opening diameter adjacent the tip end in a range of 2 to 4mm.

25 6. Amethod of manufacturing an eye drop container as defined in claim 1,3,
4 or 5, comprised of pressing, in the direction of a container axis and
against the tip end of the container body with the liquid filled and sealed
therein simultaneously during the molding process, a convex forming die
for forming the said hollow, and a needle-like forming die for forming the

30 said small-diameter instilling hole.
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25 30 -24 Eye Drop Container and Method of Manufacturing the Same
ABSTRACT OF DI SCLOSURE A bottonmed conical hollow 6b is formed in a tip end

of the container body A formed of a thernoplastic nat ﬁgm l'iquid
filled and seal ed therein. sinultaneously during the m 3|I cess, . the

i i nsi ' i he tip end, and a
R i L
Egln![ g}’\’ngP Lg&yczm n‘fQ&J of &:ess?ng a convex ormjn%/ die for forming the said hollow, in

the direction of the container axis and against the tip end of the container
body with the liquid filled and sealed therein simultaneously during the
5 molding process.

8.- The method of manufacturing an eye drop container, as defined in claim 6
or 7, comprised of heating at least a portion formed by the said convex
forming die, to a non-buckle temperature with heating means before the
forming process. | |

10 9. The method of manufacturing an eye drop container, as defined in daim 6,

comprised of forming said hollow and instilling hole in the tip end of the
containgr by using a single forming die and integrating the said convex

forming die and the said needle-like forming die.

15
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