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

gggr Z??E)Efar Mﬁg%@@éﬁﬁ@wem requires a cleaning and sterilizing
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

-1-



.17 FEB 200k increased manufacturing costs. On the other hand, unitary

mol ded contai ners are used which achi eve reduced manuf act‘t::ri rF:Eg)zﬂﬂ and
yet can retain the function of an eye drop container. Such{faic r has
a contai ner body formed of a thernoplastic 5 material (popularly called a
bottle pack typé container in which a solutionis filled and sealed at the
time of bl ow_ml@ﬁ@@sﬁﬁmw&a@mﬁn&mﬁtmg. A cap, having a needle-like
projection forned int al therewth, for netrating and formng a
instillation channel (?lﬁ[}:len f”iﬁf)alﬁ’)f’{”rt%‘ﬁ’ %&%?‘Eéﬂr@@ﬁ?@iﬂéﬂls%ﬁ@chiashieve

det achably meshe@ddiiedingndBbrisg cous r peripheral surface
10 on the tip portion of the cogt ai nfggaggggﬁiﬁe![mgg%%i‘%&?ﬂé’gﬁﬂcfyf’éﬁ?ﬂmr

downwar d t han t Hentnal Suchppeangaineshid #bontwher Beyy foﬂﬁed‘@ﬁéﬂ]ﬁﬂnb%ﬁsﬁc
proj ection ﬁf the cap penetrates and forns an instillation chann I'n the
tip portioh of PHETRLRORT Y‘@iﬁﬁ/@ batitle nagk fevecipntaineyin odrittaa selntiof ig he

bottl e pack typma%ﬁh&aﬁgv&n%%%ﬂe]ébﬁ)%rg% ce?}{ gg‘?uf act Lf%g?n{gg;%isoﬁver

the eye. drop container using the Inner

mol di ng. Howevehavisigrereddhelilid bjeblic foffied GRaRaPheksyi
needl e-li ke projection of the cap breaking ;hrougﬁ tﬂgfogﬁgn%aéﬂgfea%%e
cont ai ner body, {PNENE Fhinstilation Cg@llmbrmythsdmwmﬁonoofathefmntdilwr Kddghisened

position fromt ' osjtion. .t herwi se, the.20 shape and size

of the instill at“?%a‘n‘ﬁ%‘ﬁ%ﬁﬁetsﬁg%“ﬂé & P oeg on anduter Regheral garfrcet | ons

in the quaility onftheptip hpdrtice &OtHH E&{taﬁlé§%g¥0u%9fcaéh§ gelelein: A&k (?rbody.
OSi

When the cap is tightened excessively fromthe usual Stopping p on
after the tip ef8vBrarhdhapnths menalbsthpping pesition,atvddrdhy ey Meadle-like

instillation 25 | ctsherein he instillati .on_channel i-s enlarged by
the needl e-1i kepﬁdg(%@?’gé) }t%enca@fp%bageﬁfﬁtomééﬁl uichanql gmtleting t urn.
Thus, the quant ptitionef tHehentiiadhb@n t o be pushed out of the container body
may gradually increase. It is therefore necessary to provide sufficient

information as to t h'ghe ?}J}c(yggye @p@g.cmtamegoﬁgne battlepach tpaihas the ddvasige, even
\z,imbg\r/]es‘rﬁ ];L?eegfagfa%ggééy rﬁﬁﬂ@fta&%ginglc\és A ’Qvért threlaae%e %‘i&? C(()jrlxtfajl;llef :.Jllséxg tﬂ:cl)e %ln%lrd the
nozzle tip formed by injection molding. However, since the instillation
* channel is formed by tﬂe 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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| FEB 20% users are inclined to nmesh the cap w thout enough caution for
penetrating the instillation channel or tighten the cap eG4 ‘
DI SCLOSURE OF TIE INVENTION 5 This invention has been mdﬁxihgﬁgm%ard
to the state of the art noted above, and its primary objective is'to

provide an eye drop container to _ reliably instill a solution constantly in
a fixed quantityU¥s dieanetined 4o mesh thedyapivsthout esmuedh cawtitthfonbehstnaingithg t he

advant age in mangfaf i St f the contajner body of the bottle pack
type. Asecond pri mar%l/t.[l:ohbcjﬁglé]g&iog%‘thef}rtg%@eex&esfﬁ'ieﬁ’ﬁanuf acturing method that
can pronote a reduction in manufacturing cost. The eye drop container of
this invention is characterized by a bottoned conical hollow fornmed in the

tip end of the cOMGEOSYRB&K THFINWENGION thernopl astic material, with

the liquid &illed andyseal ed.therein sinultaneously with the nol ding
process, t_hé hol | ow ﬁ@t}‘? Hﬁ’eaﬁm%ﬁéfi‘i%ewmaliemregﬁ%ﬂgthegstawrwetm tip
end, and a snal IndbRamier addsd biild : ing thyough the bottom
of the hollow for controlling, b%itd?gpgge&?&gﬁalgﬁﬁéo?ﬁet%‘geﬁ ‘ifﬁ? g‘“ﬁa’?ﬁ%&o out of
the contai ner bogljablabrstitlcisalption codstamtbome fohdl@eheiy Mithe cRRabe by ion, the
container body fornmed of a fhernoplastic material (bottle pack type

cont ai ner body) H€SSE¢eHLinA bpaiang hg advgntageiin mannéadtvaing et of] the

si mul t aneously Wit ' nmoj di ng; or._the . like, and. the
bot t omed coni ca}%%t%fr@é&/ Havidﬁl%&gcﬁle%%%%g& d%‘% T Arzabiechs to BREde 2 he ti p
end, and t k& snmuhdnufactovhemethidithht daRgrHabR a fedhctiRih 'ix?dﬂu'f&?mﬁgecggt set

of N

quantity, the liqui dg,gushed out of the container body, iIs directly
in the tip end. of théDe8YR SopepnipBey of thigimyentiongs dhasctarisedly 1 estiniedd f or

manuf acturing tRehea ' y:. .t han .an e. dro ont ai.ner . usi ng an
i nj ection-rmol ded | nngl?(jﬂoﬁvggoz ggt?p{j}%’rﬂg %red)égfeﬁtteegﬁgmt"ﬁ% bﬂ%ﬁ torraefl of @ni cal
hol | ow and sl lthelrmpbistic nnsédidl] | wghhofhe AdursShBed | X84 QUAM | Wern
liquid to be dri lggwrel iabl y whenever the container body 1s pressed. Thus,
only the bottom?ﬁ'g ey e arnglding nroatsandee hollavs thavirigngn BRideol e are
formed to o) | oWaldiferti Suu&Rshefonlalf (6O BpAUalt®hn 9N A SR LLEPRSE 3

: 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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17 February 2004 type to exhibit an inner nozzle tip function. The liquid
may be instilled reliably and constantly in a fixed quantizFebniidarip @004

i mpai ring the advantage in manufacturing costs of the container body of
the bottle pack type. In the eye drop container of this invention, a hollow

coni cal bot | . OVI he .hol } ow.bott.0m.i S. .shaped.so..t hat,.

smal | - di am@?t?%&ﬁ:‘fﬁgﬂsp@mﬁséﬁ’ chg]?'rrtlﬁen?flg‘PdctBﬁfEBWﬁ?ﬂggéﬁldﬁbla rop at
a set quanti | ' 'tgr%ﬁﬁ ' E%J% -a thernopl astic
material w %d/%%ﬂeﬁ?ﬂ%iirga fﬁfqlg‘liggmgt}l sea te pta er F{neo‘{sdl%rrﬁ aggrlgousl y during

t he nol di ngmanofzeasinglbests ofithesuntdined bdwydof tigdotl@pacionipai ner havi ng such

a hollow falls within the scope of this invention also. The construction
of such an eye dhbihesystdippepntainesiodithistiny¢ntion, aholles conieal attonmesd i n

oh 01 *a coRSME WERGARE G B JRbHEFS i Sivell ulbur b SRR, G
filled and ggabefy ﬁkeoﬁﬁgmngfénagﬁt@!&gggaggte(ﬁ{agghgggq%a‘f&éfa the hollow

havi ng an i nside dianeter enlar to erern the hol |l ow

is shaped ssnthinet badp fednedid Barticemopistit InhdtedalhQite thaqhid filksdis i n a
bottomof the hollow for controlling, at a set quantity, the |iquid pushed
out of the ssaladdhersin shouljanconalydduring thetmolding ptdvestditusya sahi fiajshedr op

nment, .of_. this invention.is

contai ner according ta one preferre nbodj
char act eri z8¢ $Pt taéﬁ?ﬁ”é’péﬂg ches E‘B@G‘f}’ t%h%l“ﬂ@“%ﬂ%‘?@i’ééﬁ thisdny@IHion or med

integral th ' i ] I} ow _of the
cont ai ner B, ThEeoRirEbRS LS af B3E R, Fuifiel & BRI R hBh St e
threaded poddfindl inf@4inBSthiet@niiihdt bRIdES R LHM6nRY dodtidl hoHoWHdrARAGHS! V.
with the formation of the container body. This pronotes | ow manufacturing
costs. One fip ehdof adoatdnet bretyt foofet lnd achermioplpstcomtatdriad withny Highidon i s t hat
the said hﬂ |%&)W has a_range of depth of 2 to 7nm According to the above
char act er i shiled aadhsealed thegpin simultanequsly withqemoldipg progess.the helodeep as

posel bl  CERIRE AR bt B P i, RS RSHSRY o™
shaped so that a small-diameter instilling hole can be formed in a bottom of the
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



17 F E B 2004 assuring a stable inner nozzle tip function. If the depth of
the hollowis smaller than the desired range of val ue, l.p_end of the
hollow, ie. the instilling hole, is covered with accu&?ai:laga 2@04(1 under
surface tension, wthin an annular space (a liquid reservoir) of the ‘
contai ner around the hollow. 5.This causes an inconveni ence when |iquid
accumul at es wi t haasutig al stabie dnneresesdeotiy fandiohhelf the\depth BEGREROIRME id hr ough
the instilling hol e, ut?lder pressure applied when the container is gripped
with a user's h i dhe deyred rangg doyalve, of tiphendhe thenhellew aege t han

the desired ran : e, b h hand. ;i he, hol,Jow will likely form
a crack formati gﬁs%?gﬁgﬁf-ﬂ%gﬁbﬁ\?ﬁ t?nog%\'%ﬁ%d m&fierrﬁ‘é#ﬂ‘@pﬁeﬁﬁwl 6mmi s
found to be an opithimam el ispate (QLiqwlE 2bdeBEbir) bfBS o aitel Sfo¥ma BN dloRNS

However, in_ case of a liquid nedicine of |ower surface tension, the depth
of the hol | 8w calripEayes) gnintonyemianee véienc Bquilleacctnnglaites withint ihey Hiquid -
accunul ated withj e reservoir ks snpller, and thuys the_ depth is_not
required to be ?8&?‘21&:%39&1 %\ﬁ'&?}ﬁbf’ pﬁgﬁ?deﬂl%ghr@ﬁ@béﬁ%ﬁﬁ“ﬂ&g flesueda dr op
cont ai ner i nventgreduisapphb@eReh Bid Rk it i

openi ng di anet er_adj aceprlljgi tothe tip end ?ﬁpﬁa@rﬁﬁ%g%&gﬁg%ﬁﬁﬁgﬁ%cordi ng
to the above chdf adepthiofthehalowss larger than thddesiied eange dathlus) @Othewiidyi n t he
range of 4)2.0 t 4,0 a [ to the liquidity (surface 20 tension
and vi scosi ty) %@eﬁ"%ﬁﬁ#ﬁég‘? @a&ﬁ'@%ﬁﬁaﬂ%ag%@qﬂomfmze t he
quantity ofpeachyeesd) TREILAMRof Gk is AW HERR St he
range of the 25|i)to 50 m croll%ihters a&%ﬁgﬁﬁ%b’?%ﬁr&gr pose%@uﬁﬁ%fo\gp%%ﬁhﬁg

di ameter is reddbesd dootragy corghifichsodviegr, smircher of hditgid Mmedidith bhRvapeni ng

dianeter is enlarged for. a liquid of | ow surface tension. 25 The nethod of
manuf act uri ng tﬁgﬂ%ﬁe i) %ﬁ%ﬁﬁhém&’c}&@ﬁ’&i ¢ag b depanedismaller, rsitecth®odi ment
of this inventi Gguids qehitf %q;a{ngag%db%i}g{n? | | Lregthon of a
cont ai ner axis a;l];rgi agai ng? the tip end o %gg%dﬁit}a%%a]%%f%awéh{uﬁ he
liquid fill ed addprthashetdetiiesddtiotheso banpd. aneousl y during the nol di ng process,

a convex farnming die,to.form,the sajd, hollow . and a needle-like forming die
for 30 fofhing sai d BREFY P)éff%@faﬁtq Ty ¢ this qy8|dgop container invention 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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5 .17 FEB 2004 According to the above characteristic f ure, the container
body formed of a thernoplastic material (bottle pack f?peFE@%ﬂﬁer body)
is used in which aliquidis filled and seal ed simultaneously h bl ow .
nol di ng, vacuum nolding or the like, and the bottonmed conical holl ow
having an inside 5 dianeter enlarging toward the tip end, and the

smal | - di anet er insti lAderdinigote thé aboeorhmabierisge feitne, shé @HRiid:t Modyt he
| i quid pushed o of tfhe cont ai ner bodayl, is fornmed directly in the'tip end
of the cont ai ner®BReRot afheanoplastis materal {ojtle pack typeepntainerhody¥isusediong t he

cont ai ner body t : ' I ng._an.inLecti.an- nmol ded i nner
rozste t1 p membarmey Alafs A10Pa ke LIRSy S b S0l g
smal | - di anet er imsltling! bnghddike, ahd ahe vtloimneadeonitaBHollby Rfvidd QWi AR be

dripped rel jably whenever the container body is pressed. Mreover, since
the convex ¥ or mdaymefeeenlgrsingfoniand theéo prd, laov thesmalldematesidbtilling kelef or mi ng

die for formng instilling, hol e..ar nl. ressed jnto 15 contact in
the direction of 6]’1}%80[ nE @Ha:lghéetra &ﬁ%m%%éﬁ%ﬁg?ﬁﬁg@me © ORI RIBRE PHGLS

snal | - di amet er  ifpgddd fivagyhial 8- R ¥nBSrfBE WBekald: T qgﬁsc tRer. bodi es
while the |atter are Dbei ng trans?%rred. Thus, onF;Hbgﬁe ot‘t%grrée e%oerr%lecal

hol | ow and smal Feqiiradefor mainwachintinghthe évotaner kodyothar chit eveaddopwoiageri p end

of each container. hody.of the ti{le pack , 20 type to exhibit an inner
nozzle tip funct"%ﬁ.aﬁ(ﬁmmql@a‘?& ﬁ‘?ﬂ?gr%@ec%%‘%[ﬁaﬁ- Besengo i theocessed
whi | e bei ngn t r ansfehs® SoniddlCh@NS P g al g d [ L nstklling
liquid constantly in a fliuxed quant i t%&ﬁg@%&@%ﬁ%%ﬁgﬂ& Q%k%héaﬁfed

advant age in tednantly efakiafiddo drd dgppeasteliablyr whenevet ke rBitaDGr Hody is

manuf acturi ng the abpve-descri bed eye drop 25 container having a holl ow as
a sem-fini shedpfﬁﬁg ct is characterized, as defined in claim?7, by the

step of pressing a cREY&¥ef Ghed A c@ﬁx?exff&&njhg&am fagfogﬁgggoc'fﬂg'thhg& 4 e

direction of a container axis and against the ti contar ner
body with the | pegflellike formingdid forfirming Her mistillingrhold aremils byessedt img t he
mol di ng prﬁcessf:ontact in the direction of a container axis, the bottomed conical hollows and
small-diameter instilling holes. may be formed in numerous_conta-liner 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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30 The met hod of manufacturing the eye drop container_according to one 6 17
F E B 2004 preferred embodi nent of this invention iﬁ?hﬁl@@t%@i{,ed by
heating at |east a portion forned by the said convex formng die, to a
non- buckl e tenperature by the heating neans before the form ng process.
According to the above characteristic feature, the shaping precision 5 and
yi el d in forn ngreferedenbodinért of s inventios s diridaiea by Heaehy POhGS, MY be
i mproved. The met hod of ufactuyring the eye drop contai ner according to
one preferred m@?ﬁé‘ﬁgg&ﬂl‘?ﬁ foRyenorsiie die, éha pae-buckle tesnreyatine by ng -t he

hol |l ow and inst&bhg@%l%kmg&siﬂé{&gal%%mg%ag%ﬁtﬁhe cont ai ner by using a
a e sai

single formng die ntegrating vex formng die and said

needl e- | i ke form ng diceordd@cor thenghove chBRCARRYE FGMNAThE Shaih pifﬁ(gf e, the
bottomed copi cal hollow and small-diameter instilling holée nay be torned
with a singPe fmdRidingosmingihe hallowsiwndbe tin endpofdhe comtainerbadieswh achdr i ng
efficiency, an%&@%ml I fication of the manufacturing equi pnent. BRI EF
DESCRI P T' I ON WNGS Fig. 1 is a sectional front view showi ng the
eye drop contai ner OfThkh&th6d H48RAMR ATl | | . ' of a
process of blow nolding or vacuum nol di ngg%e %%én(tﬂgl?ggr Eggg%m%%yd ‘%lﬂg. 3is
an expl anat ory Wrefrred emhedimentibftbisiniengionss dodadterizdddyfomsing Sratddion 9. 4

i s an expl anat ory tvi ew. of mapuf act ur i met hod .in the second Fig. 5 is an
expl anatory Vi ev?/% 8#“%%%%%%@%& ?@Qﬁ%‘@&t%w@’m 3 ginglgdemipgdie 6 is a
schematic p)an Vieu-SReWhahid ey forBhaPais 1A AliRGke RIS AGHUTd §g Mmachi ne.
30Fig. 7 is an enlgtr eg secti onal §)I ew O?E?ﬁ%@%@%ﬁg@%@#@ €ee |gn(§g'devi ce.

Fig. 8 is an enl argegﬂm‘bn'gd:neﬂhevéb@we ehaemctpristic dsduiel ahe bettodey iceicala

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

..-7-



7 17 FEB 2004 switch device and a centering device. Fig. 9 is an enlarged
view of the principal portion of the switch device. Fi 10 is a view of
the drive systemfor gripper laws. Fig. 11 is an enla icl: @tﬂ[}ﬂiﬁal vi ew of
the principal portion showing 5 the-manufacturing steps according to the
first node. BEST MODE FOR CARRYI NG OQUT THE I NVEN11ON [ First Enbodi nment]
Fig_ 1 shows an switzhdicvipe a4 ednt@ing ddvicase mainly in nmedical treatnent 10
of this invention, i.ch includes a container body A formed of a flexible,
t her nopl asti c “mat er i Are-Arieiam sidarged iy efdbe prinsipd worfirrf thesvatchl deyised
medicine filled at t t f_bl.gw ol di vacuum nol ding, and a cap B
det achabl y meshed wi ?‘Eg.&b%?gieg}%f&ﬁtﬁ/efs& OFIIET 68&r peri pher al
surface of a threadeg@yd uhds parehiRRedst VRh b riﬂ?:&fél/ : .

cont ai ner body A incl u%es a ci rcu?ear bo(%l{%m 1 Féiﬁﬁrh\ggi i nvva?‘c%llﬁ}/jﬁ Sgg%ﬁlcﬁ | ow,
cyl i ndri cal d bar rthe meonficoning stenstaceouding twibetirsienogeher al  edges t hereof, a

cylindrical neck portion 3 continuous with a shoul der 2a of the barrel
portion 2, an annular stepped portion 4 protruding dianetrically outward

froman upper —[BESTMIDRFORCARRIINGOUTIRIPINVERTIGKEaded tube portion S

continuous upward 20 therefrom and having the nmale screw 5a, and an
instilling tube port {HrstEmpditeéntiious upwar d t her ef rom and havi ng an

instilling opening 6a. The neck portion 3 has plate-ljike ribs 3a forned
integral therewth iﬁlgra;aﬁow%%tﬁ?@?&mweﬁgwqm@lw@g@wma@a@w ot her
across a cqjptai Q%] -}, O t n c ' i 29 .The
instilling tubegﬁg???%ﬁe%ﬁo% W:[ e ]glg%td g% %ec%n%%ﬁ‘ferQ f%ﬁém%i( H@F‘F%Wﬁ%% I n
the formof a bdhéerowethstionmatesiul rmdahavingi dep@iasnhined eqhaitdy ng ligward the

60 1 or med i n ¢ hEBIRHRS BB 6t RO e bR oo motding adkd ¢38 Bt he.
lplr gg'sg q \F/)M!J ts Eed_ ggﬁalgﬁlbé% Ir?l??s%g&“vﬁﬂ:p & mRIYer&r 36 FMG B S op;%rt Ilae(a):t{]ph%ralﬂs
surface of a threaded tube portion 5of the container body A.
© 15 The container body A includes a circular hottom 1 curved 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

-30 fingertips.



8 17 FEB 2004 The holl ow 6b has a depth in the range of 2 to 7mm

preferably in the range of 5 to 7nm and nost prefer y sheddi ng
-opening 6a has a dianeter (top dianmeter) adjusted ianZeFSgﬁ]g%ggﬁ 4) 2. 0Omm

to 4)4.0nm according to the liquidity (surface tension and viscosity) of
the liquid nedicine. 5 To nake the quantity of each drop constant (i.e.
adj ust each drop to BEhe hallowi6b hdsen detlien e falige 367 o7, Picdrablytif iBe
according to purpose),. the diapeter of the instilling opening i's
reduced for a Ii%’&%ga Oh% i TrgRn, %fﬂ@é@refeé?@Y§mm-arﬂaletShed@hanmnémg 6d hahe

Further. the. 1 nst TR HoFececre) it B e tages ShadlimtiA A0 ™0
di aneter in the acoagingh tke Bydifiy (sarfd&: 3ndbn h@vidd %?%eﬁmﬁd’&?ﬁ&%ﬁg_' e,

preferably, is smaller, and a size in the order of 4)0.2mmis e nost
desirabl e. PHowever,; Togealsitielquantiyza eagudp cotsbant(ee. fadjusheachriroetding cal |y

0. 6 i & used TELFHES FUSRof B PE RatbrParties TorRPAG PRREEH Haer
body A may be ptheley SR8 s ROLRLATM 8 PO RS SRhEI

pol yet hyl ene terephthal ate, polycarbonate as a

st opper-1ike prigpgen,icod tise digmetar of thedystiling dyening Gatis txlarded féd Algyiidoand
seal ing the hol l,ow fi of .t he container body A when the cap is neshed with
the mal e screw ggwg HIOBH-cont ai ner body A The nethod of manufacturing

the contai ngr body AM{}@{.,%gqﬁgﬂ']Eg%h I instidling hole 6¢

is well known in the-art, ‘and wll ebﬁeescggifglg%édc%; iﬁgﬂgya. ﬁ%sdiesh% i Fi g.

2(a), in an operiamstenie the rangpaif HOdinmeb HOfSewm Nheld@etadf the dREIAI NY 2

first cavity 10 for formn he range fromthe annul ar. stepped portion 4

to the bottom 11’&’?{9535’?% lasiﬁ?g%]f%&&é aﬁ?’?"*&ﬁ & ondley Pfa‘ic‘.{)f-zltawﬁ thesmgstidseinable  di es
n

13 defining a sqeaRthes 8 dn¥alll 2 <0 %ol Whf Gfatlaopanti on 5 and
the shedding tube portion 6 of contogﬁle'r %té%%ﬁﬁ%ﬁ&e ong%#g%]%ﬂ'o%u
t ubul ar parison pIa:ticnghat&fomé, axesdleiin shyd tadgé dfeiOnmphas . emipisersédl and havi ng
a 15 The thermoplastic material for forming the container body A may be

poiyethylene, 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.



30 predetermned length is extruded vertically through a space between the
two - 9 - . 17 FEB 2004 dies 11 and 13 from an extrpsj on_head 14 di sposed
above. Next, as shown in Fig. 2(b), a forning proceﬂ?ll |EE®Q00¢d out with
the main formng dies 11 closed, while expanding the parison 15 al ong
formng surfaces 1la of the main formng dies 11 by a conpressed air

bl owi ng action odieS1Vacd8traatbn@Rtrukion hBhd158i8p&ed 8Bovehown in Fig. 2(c), a
pr edet er mi ned quantitﬁ of liquid él iquid medicine) is filled in froma
nedi ci ne supply pi pe N&t, % shownt inj gl 2@ iadofrivngiprocess sparael attomith ithe Fi g.

cloted- wni e oxBARCIRGEEeS BLHoEH, “ite Arurhehne £ Pepchr .ot ing tho
auxi i ary form ngnflic@s11h3f the IﬁaiiaQoﬁﬁHEGfé%i@Eyt%ic6z%1§£6é§¥@d’1ﬂrﬁ%&n%cﬂ&n gacutm

action- The liquid, filled sinultaneously with ormation, 1's seal ed
(encl osed) . 5Nextvacauprastioss Inshisatate,ed shetm froFigf 2 peedeteembeidt uietyconi cal

hol l ow 6b and t smal.l .diameter.instilling hole 6¢c in the instilling tube
portion 6 at u@%ﬁ%%ﬁ%@&ﬁf@%éﬁ%@ﬁ%@w@apw 16l ow nol di ng or
vacuum 15 nol di ng as ggsek; dafll‘ﬂﬁﬂ aghy, o Wl =y Qf LN .the

three nodes .for this prgrélés?saglw %gte‘g’escr?%éﬂgﬂ%g’gi@gﬁoer. Iﬁ?ﬁ?\eﬁ?éscturi ng
Met hod of the Ficastiedvakejithhhe rausiliaayg forfriing divst 130clo0f, while kkpHldinpde shown
in Figs. 3(a)-(dﬁ¥ .useg@? convex formng die 20 formed of netal for formng
the bottomed cofi®Sr 13@me Prnnesuiams arrddhe auxing fognimedesiz b f or ned

of netal fep for . nstidling: hol e convex,f orni i e, 20 |
I ncl udes aq%untcﬁiﬁg%ﬁ%t%gﬂ&ﬁ%\% %gmﬂl fogrr@r%%mg %cﬁlgn‘di )S{]Ehgl ﬁlgﬂlggtﬁi;ﬁ%eof, a
coni cal form ng simoiteedousy wathBhb dsrniadion] i8 gealéd@ndlededpmed coni cal hol | ow 6b,

and a bow -shaped (bell-shaped) formi ng 25 surface 20C for form ng the
outer peripheral surEﬁ‘é‘B 2oBTOEgss 1 prauad Ayt fon fuming the kattogediconinal ladlowai ner

o0 2 o T B b ASEE P B o,
form ng the snalthe dipaaid ef thestnthlnen bolipl e f@med by blow molding or vacuum
15 molding as described above. Each manufacturing method in the three modes
for this process will be described hereinafter.
[Manufacturing Method of thé 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 -



In the manufacturing nmethod of the first node, as shown in .g. 3(a), 30

part of the instilling tube portion 6 at the tip end E? g%%gﬂ[]&l ner body
1

Ais -10 17FEB204 heated to roomtenperature or 70Ct initial
heati ng device C such as warmair, a halogen |anp or |aser beam The
heating tenperature depends on the material and the shape of the container

body A, but a thempet @t xwom fempestightd mveoﬁmmhmﬁmﬁﬂm@ﬁﬂﬂ%@@@
cont ai ner body A i 5 desirable. Where the thernoplastic material of
cont ai ner body AYFR ag veaam aigashyjozandempi arlasandbhams Tot heating emperdthes ti p

ti ill b ' |t i t her ef heat, with
Phe | il hoasdeEadirbl She ARRLATY ahit thd, sabS o Bh ropfins PV bHS A o
convex fornm ng dempdfitmieofod SghtiP Y6tkdri tﬂ@g’&aeém%ﬁ% 1??]1{;@&%% ?0‘\%)% ;ﬁg-

However, in_the case of a resin material and a shape
t he buckli _n@ f ordegirahle.e. withstand a pressure applied along the container

axis X by the convexfor m die 20, .the formgtion may be carried out at
room t enper at ur e. NeQ{”,‘erséﬂgﬁbWOP ﬁ&a@%@cﬁg?@ﬁé)é?wg&ﬁt%ﬁﬂe&ﬁe
instilling tube xpaetialiich 38p8vahvich | ' has, been heated
by the initial heating devi gey Cycog’ltgeagj%gﬂ%%rﬁgy o?\r%mne%p]a"?age%o%ﬁf
pressed in the dhereforé oacessary dntlmwiatewitlaths inidal hedthiznddvite G044 RE®THEONI cal

hol | ow 6b, havi nﬁ the, i rﬁ%ife dianeter i ncrgasi_ ng toward the instilling
openi ng 6a, in PRENLE %P 1oRget B B conex Brome disnkli ten boathudklipg. At
this time, 10 he bouh ' u f_the convex, formng die
20 can renove burrserégéﬁggfogffb%ﬂﬁg@??ngog‘%s%lﬁlgv%hgg?sﬁionar?ﬁﬁgﬁ%?gm%a -

proj ecting fronshage that em withstpind thel buekiiepforreife. tWithsiangtd grbisage spfRarortion
6 of contai n'erPir%od A The convex forming die 20 itself is

t enper at ur e- confPBE MGCOPIReL by she gopgey forrpingdia g the firmation 159 Ge

accordi ng to thex$apRe: ANdonab p&}%%%_ness of the instilling tube portion 6
of the container body Ato be fornmed- The heating tenperature should
preferably be as | owest, podwinil in Fig. &)/ tgfdra tiee part of the instilling tube portion

15 6 of the cogtainer body A which has been heated by the initial heating device
C cgols, the 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.

«~11-



account cooling solidification of the tip end of the instilling tube
portion 6. The convex formng die 20 can be sinply i ding to the
30 fluidity of the liquid to be filled. - 11 |-1.7%@§?3§E3333ﬁl t, as
shown in Figs. 3(c) and (d), the needle-like formng die 21 is pressed in

the direction of the container axis X against the central position on the

bottom of the hol | owNuxt,fasrsheeniin Hige 3ichahd (d)] e ddelR-1QIbhRine Giod1 the
contai ner body A to.formthe smal|-dianmeter instilling hole gc for

control ling a 5 Resed gy thedivegtion ofithe containeraps Xagdinst thegfentrabpasttivnaimer

body A as the b oL .} | sS.psgueezed w t.h the fingertips ring the
pro%:/ess of form'q%é%ltoﬁgﬁi ‘E@‘?ﬁﬁﬁﬁ‘a’ 13 é"%‘%@%ﬂﬁ é'dhegp?ﬁanl? GPgﬂ%‘ﬁ ng
proj ection 21B ebntaiter hedeh &o kirkethb ArlinEaslb@r RLtAMho o%ﬁtro%ggpsed'

First, the gperation is carried out with the needle-1T1ke formng
proj ecti on 21B mehanantiy ohthe bawdtmwhed avtiofethecontasvarisidy A bh¢habadkie- | | ke

form ng projection.?2 I s heaje The way to be enployed is selected
dependi ng on varpja{éﬁoél%lgﬁwefef%i?%ﬁ}&?ﬁ?ﬁeﬁ%p%he resul ting shape of the small-
di aneter instilling mekRghe plob&sePRRRIR thh ARdNAl }%&%@@mﬁpgﬁ%@[&mp&

material and manufacturi'ng cost of the remaining conponen i"ons of
the 15 cont ai neforming jnrgjectivealiBgfithe medttlic fmidodis 1Y, projwagki s 21B of

the needle- like form ie 21 is.required, the preferable tenperature for
mel ting the .re?F??“ﬁ%ﬂﬁrg@F%&&r%%ﬁl%m gATHEf o ovitly the neﬁdl@%e;gngpgof 130C
dovice D auch 2aTRion AP RRTHRe S Sodh RoRERAE o Yol B hrdRpnGT

device D such as high frequency in r warm
air. The 20 nofming prhjedtion22B ciar hatited) The wgedd del bisglobed WE n@ledicg 21 i S
cooled by a cogling.device. E such . as a water jacket or_conpressed air. At
the point where IPFé‘%Hbﬁ’e‘aﬂ BARquScorditigng, ipcipdang thenpesulging| shepe of the small-

Bl ong. the cont at nea Holing BAe BE 1AL S SFTLIb B 08 60 shne b
container 25 bedgAwanvhctuamgbessh & the dreimifiing heons@@etsaomiciadoshape. The
needl e-1 | ka for (r:gn g}': T ;n%g?; hrg%%ng %heglgé{agfelﬁiesfggj%%%rgjg&%tn%%tof?:llljé: Eeedle- |
like forming die 21 is required, the preferable temperature for melting the
resin material of the coﬁta:her should be in the range of 130°C to 180°C. |

Y

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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as plating, Teflon coating or special plating to i rrpr@o eg:ggm@' lity or
rel easability fromthe resin. This surface treatnent, Er f %‘ is the
type that withstands high tenperatures and is not easily separable. 30
[ Manuf acturi ng Met hod of the Second Mddel -12 As in the first node, the
manuf acturi ng nmet hod of the second node shown in Figs. 4(a)-(d), uses a

convex forming die 2@sniadbe st mbad, the marfu@icinitk tlathdAodrtiREREAQ &R

hol | ow 6b, and a_needle |like formng die 21 nade of netal for ?orm ng the
instilling hol e shewngnTHigs.cHay e weesm nopwekdo@tingndie femade rof unétahgors haf t

20A having only .conical form ng projection B forne .the distal end

t her eof for ,for%ﬁﬂngﬁhg%g?PSMnﬁ@W I @@pdlgﬁlg(e?fl@g@pg_ B

forming die 21 hagle dtaiofBdor BmiDPhShsihe Rl el the mounting shaft 214, a
' [ 7 .Bforfo

needl e-l1i ke form ng projection rmng the small-di aneter
instilling hole 6c, dhdcenvesfrushgiedi(ihdhlleddnohatiegshdfo20A havisgohlgce 21C
for formng the outer iperj pher al .surfBafe of the _instilling tube portion 6

of the contai ne BB {Rmng rgigetignPB fopme é&ﬂ}eedlﬁ‘iai(_énd thewenf Ky formaingct i on
21B has a proxi @Réb(ﬁ:ﬁﬂn&iéomctapﬁ&ﬁ)%fGﬂ.orﬁqae%aeﬁﬁe%&%égh}eé]{}a%, 9t h the

hol l ow Gb fornmed by the conical tormng projection rstt node,
as shown in Fi gat 8{edistal ked bfthesnfwrtredshatt 117 atricatledike faléajﬁ%r?mjé&ibﬁi ng

whi ch project fr t he outer perjpheral surface of the instilling tube
portion 6 of t h_g?ggﬁtf%g t{a%ﬁydl-é}a@ﬂqt@rm@hnabolpﬁ@ anidraeboyf-shapedebélbn by

t he convexyd or muy ' . e, .as sho l,n _Eig. c), the
burrs forn%g a?ggﬁgg%?ﬁg%ﬁé@#%%ﬁﬁgﬁﬁfﬁb %ﬁ(ﬁ%ﬁgﬁ¥ﬁgpgﬁﬂﬁﬁ%%éé@2

peri pheral surf amsgllafg tube pbnivhid dfithg cénthiaePbsdy AN 1 sdfitAetheRb@Mke body A

are 20 renoved gt the tine of formation by the needle-like formng die 21.
The other aspe Brojeslion; ZAB has 4 proximaltendA1brtbersof foxmed tabe codice) Met hod

of the Third M T @eﬂﬂﬁlﬂ&t Il d of .the.third de..shown in
Figs. 5(a)-(d) ﬂﬁgglegs@m ngl e fﬁlgrﬂr’#%eggg}itggﬁ%nﬁ% gmé?g%{eﬁggnaﬁq}ii ntegrating
a convex formng 23lxdhe firstrméde; a3 sipwinhia HLt3EME tkeRifsdedRlthOvnfhy and a

needle-like formng.die faor. formng the instilling hole 6¢c.
1% {Howgformmg which project frgm the outer peripher%l surface of the instilling

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

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

-13 -



The single formng die 22 includes a nounting shaft 22A which has forned
the distal end thereof, a conical form ng projection jip@ fmng t he
bott omed coni cal hollow Gb, and a bow -shaped (bell- EBf ng

surface 30 22D for form ng the outer peripheral surface of the instilling

tube portion 6-of -13 J 7 FE{B OR cont ai ner body A- The conical form ng
proj ection 22B h¥8tametbofved | {The copieal fgming pectection 22BChaw mneebdialilegr al | y

and coaxi al |y wifhnifae,dieaf reof Jfor form t Ll -di ter
instilling hole 6¢c. In @Legﬁ%a%%?g%ﬁj%e% %iyh%‘i 8?3’?328’ Yﬂﬁrﬁg%ﬁ shown-
in Figs. 5(a) ShareffobjormimethicismalinGanétet HetllRshbldgeng tube portion 6 of
the container body A_is not heated, but nmay be left at a formng

tenperature (700C t o IBhepappfaghnyinganethod ofthe thiod modé, as showoin Figaaat ur e.
The needl e-ki ke ' [ Q] gCl.i,on. 2 faor- formng the snmall-di aneter
instilling ﬁol e Jé‘éﬁr@grﬁg%ﬁgé%ﬁt%%e‘ﬁéégﬁgﬁw@%6 of the emtainer hodytd isi i ng
tube portion 6 aiothb@;e@,mtﬁdaﬁgiela?%aﬁmmgt?%ngamf 700&01‘88;(??02%yte hol | ow

6b, As shown in Fig. 5(c), t needl e-1i ke m ng projectro at
penetrates the tAlgwedtp bl toveorienphiaing tTHeeneedletlil@iotninf pidi@tsaRLAI Ner

body A is heat by a high f uency. i nduction heating device which is one
exanpl e of a sggrofq%ﬂwggbg%a@%@%gh@ﬁtﬁp henefrate thotipl d -

i deal |y be arourdd tRENEL ' . tai ner_material,
whi ch usual | y is injolittﬁg rang%%%!}g@%@gfn{%b%%lg?&g%&g%@hg ﬁ’PEfShP%b‘?afy, i s
control | edltt afeundg lg0edow6bs shown in Fig. 5(d), the single formng die

22 which has the neeglﬁe | ike form &{reoj ection 22C and conical formng
proj ection 22B is puSRelioMR Pofie. fﬁ% onepeerlikgnformingeprogectiont?8, thad f or m
the bottonmed copibgalatBofhleW £l it - |0 S to .conpress the tip
end of the instlﬁ'l i nag tub?ﬁportofg%é o* gﬁ{?&%@% a?%é‘ﬁe%g@n%?qdﬁ%lﬁhe
direction of coheatedby adndlsiraqueReeihdnetivntheatihe deadi wiakh fsQnBednheQF §Ct i On
22B of the single f‘?én%ﬂ%%c% e ﬁZ, i s pushed in deep, but only to a range
of 5 to 7nm frofra tag Vi 31 n iThg faeating tomppratuzs shyuld ideally egardined 22 may
have a venis hol g tbRbeRi@%eRt IR t4the LR9ihe pelted tip end of
the instilling tubeb ortion 6 of %E@ég%ntalﬁga%ﬁ& Wthlcgusu y 15 m the

range o 120°Q to 200°C, and which, preferably, is controlled at around 160°C.

As shown in Fig. 5(d), the single forming die 22 which has the 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 7mm 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 fip end is fully
melted).
As shown in Fig. 11(a), the mounting shaft 22A carrying the single .
forming die 22 is cooled by a cooling device E such as a water jacket or

30 compressed air.
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body A at this tinme (degassing is required since the resin at the tip end
is fully nelted) As shown in My. 11(a), the nounting shaft carrying
the single formng die 22 is cooled by a cooling ,_deﬁi 2{5@ as a water
jacket or 30 conpressed air. -14 17 FEB 2004 At the point where the single
formng die 22 is cooled to a predeterm ned tenperature, the single

formng die 22 is w tAdrthenpahdnghdrbetheC gipRi If&iniﬁ%i(ﬁexﬂ rigmedolt@ itHsgil1ing
tube portion 6 of the container body A where has been formed into the

predet er mi ned sheisdetenuined tempeypiuedheisimgledpoaning die3? isavigidvawn slongdbe
treatment such LN flgn .coat.in r_special,plati tq inprove
separability or a&%ﬁﬁ%%é%g?ﬁ %@mfﬁlgrﬁ]?@%ngggg%po&ﬂ?sﬁa %&Fﬁ@@gag?eég?qfri@r’i{
preferably, is thBedeldebeddBimyd ihstaEsIRahanBEaApYr € of 280C or higher
and is not easily separable. The bottoned conical hollow 6b and the

smal | - di anePer i nsti |THengngle|forming die 22omap beagivanhsuficp tesatimenht sld as

cont ai ner body Ati?;.a rrggrmf acturing met ho oiﬂﬁnone of the three_nopdes act as

an inner nozzl e TP 8 Eat’ T rOpIE §in SBeQ3 e RRAFEG ANMHRTPVE (gBHIabHity o

excl uded from eagh s ' [ I he second
2y A BUbGhe mEAkd g, g@%%eg&fmilg 1 hd)

and third nodes described above, the need proJ §on 21B
or 21C of the nebdt withstends atampeyaitirecfZB0tG opiigherat@ds byt dakity spamik heat i ng

device D during the ogess of farnmi.ng the small-dianeter instilling hole
6c with the needl e-| %@%ﬁf’%ﬂ@%?ﬂ}@ﬂ?%ﬁ apgighe pmall diameterimstling dwle

previ ousl yiglescrg | L ' L. bnstilli hol e 6¢
an be.Tor rod w Chote & BEH o phe L nFh o AR L by bR lod
remai ning at roometof tpettateneded adi@tansiuebr healei iy Fhik ey 4hia Gl stbadig
machi ne. used in th n cturing nmethods of . the first to third nodes
will be describé’a‘aﬂg% u eww%wd gxom eeach r drgpn and bubhle hreeekingeis

i ncludes a trangp@ifn@nd .supply device F for supporting and transporting

nuner ous cont ai ner bodi es A
‘ In the second and thjrd modes described above, the needlelike forming

15 projection 21B or 21C of the needlelike forming die 21 is preheated by the
second heating device D during the process of forming the small-diameter
instiling hole 6¢c with' the needlé—like 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 maéhine mcludes 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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25 formed by bl ow nol ding or vacuum nol di ng, along a I|ne y path. A
contai ner feeding device G for successively .feeding, al on éB Zé@
feeding path, the container bodies A transported by the transport and
supply device F A grip and transfer device H for gripping the shoul ders or
adj acent parts of container ‘bodies A fed by the container feeding devi ce
G and transfer rhalgonifab add gokbeti d@imWad RSvénaitOAGd3R cAheHA edeﬁ(ria&@
transfer path | e prevent| ng -15 17 FEB 2004 hori zontal an

downwar d rmvenerfieWCA b oy vespivinigripnocaseed Omtamgr bdées aﬁetulanfsfarredadmg/ﬂitg

processed cont ai e nsf e uate grip and
transfer path ofzﬁﬁl bgﬁip %gﬁdtrf“?sgﬂ'spg g\;ﬁ AnSPa Fhganchem

al ong an arcuat exgiefdrvial Yhdddhldng an FRQia6ONMIR! ﬂfleedl ng device G includes
the initial heating dewce(c) ? heating part of the instilling tube
portion G |#®cated at Tﬁlhéomtﬂpleofeeémgrdemafhndﬁdes thedhyitiél Heagingidefice © for

and. transfer de;&1 ﬁHH mc* des tbch device K for swtching, between a
standby positiond B Bt St thedps bgmortgned logatod at theding regclcuctoatmex

needl e-li ke formong Adi ertdley S Qﬂé{@, H! 182 sel | veI y
applied to the tlggends of t%%hgoﬂrft al ner&godl es ve\% %W]g?lé% Eé and
transferred by tswacymgpba:wéen rastahéhy peitictealil agfoenmgCRiaitRn Imed;gﬂq,é;{e L

whi ch can be swi.t ched 'Ffﬁ §§S|t|on for fitting fromthe =direction of
contai ner axis XTBHOE tzl p D&pe-gke darming ofie 3 ey Sﬁﬁﬁ/fmcﬂwﬂtamdby
position separ algdcveln c fr of er
claws of 15 the grip an ?1?%%&8 er “devi cek%%ﬁgaqﬂel&o%sén g%ﬁ’rp e

cont ai ner bodyAandrtraaﬂ&mteldd)y tha ghipgind frafeen avideUgHd Qr&eﬁ!ﬁﬁﬁ%'ﬂg\rﬂ?ﬂ ce D
which is one exa t he second heating device, is located in an

i nt er nedi at e po§v %L%ﬁﬁﬂw befweem @epsttion iﬁ)ncﬁttm&rﬁ@tmﬂ:hqjdtrbctmh éfthe grip
and transfer deywyGginkh aR% j@qﬁt%%l% egg d}e%gh%oﬁlh S }%Odgﬁ%g%gip 4 r single

formng die- 22. 20 As As ice F

i ncl udes a dri veosis@r sephkedted froim, M@dpf@@hﬁg@ﬁl aga@@fg{l G @t or 26
to be rot bl e ,about hori z taI axis, and a driven sprocket (not shown)

rot at abl e Hbout BF F8} fodbiramster mcémn@r?éldl tafardhert qur!ialgelt bdiyrdal | y
opposi te ends ofy é’d&lﬁé}{‘ 1SRREH fr&it%ﬁ@y fdtuction heating device D which is one example

of the second heating device, is located in an mtermedlate 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.

7\

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
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attached to a nmachine frane 24. An endless carrier 29 is wound around and

25 extends between the two sprockets for supporting and gr orting
nunmerous container bodies A A pair of right and left tr r‘zgéBgﬂ]Uip
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

cont ai ner f eedi ngrteiliss &aral@ﬁﬂapsy%m%:@bérqif%heg%&’E@E@%ﬁh@éﬁg&&g{ed to

an electric notor 33 to be rotatable about a -16 i'cal axis,
and defined by dixedntierumferentall mtenyalsofor exuscesGvaly rreceeng aind holdgg the

circunferential intervals.for successively receiving and hol ding the
cont ai ner bodi escoﬁéaf?%a?aﬁﬁ&ﬁwoﬁﬁa bﬁ'réﬂ%ﬁ’or&ﬁﬁ §Bmﬂvﬁemﬁg@ ot -
al so includes, gda8aP9 b5 nting and Jgujding the
bottoms 5 of the coﬁ}&;i nei?[ bogélggﬁ&%%{egeg(%S{uﬁé()[riﬁekg%glgtgiu\lfgngl@fe "¥5, and
a transfer Sgui dé tBF corftainepbedienti ingdd tih ¢he eapadtierhdias 85 And LORLABMI NY
radially outwardl f]}gg} the respective holders 35. The initial heating
device Cis usec?“b‘ijﬁyc" 20T {IVEVEItRE Hre neentainex bodics nA frdre Mpvisg reslidlyand
second nodes deggEd ' - i onstructed as 10 follows: As
Ll SR oty S RaLe 45

shown in Figs. 6 an 34 of the container feeding

device G includes a [Théinifiakhetifg deAcaCesutdd BRER MR Hintd iR RS
position being¢élh§%trated in the figures for conci seness) corresponding
to the respect i \2e ik maesdeandssecondimades degeribedaireviotsly, iahitl igoindtrusiedes40a and
40b verticgyly g(ﬂjoq%bl e 15 along a pair of through holes 34a fornmed in the
rotating plate , and downwardly biased by a conpression coil spring 41.

Each |ift frame 40 hAssh@’s\vnﬂﬁlﬁ‘gs.iGVh'iﬂ’@mélﬂtéﬁn%tp?até%4@fﬂl@%&ﬂgjﬂe9féehﬁlgupper
m

position thereof to be attachable to and detachable froma proxi
portion of the PUfges [ inglgdes pdift framei49no@tet int pachqmsitahrenlybodypoditioel d i n

44 on the machi Banp PRiBO Bl b s fR oSRRPReBf oripdidtis (025° RFpercivea 1o
the | ower posit holdesf35caedhhvifg afpad e HfGuwidd®d8 46280 d 40b vertically slidable
15 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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menber 45 vertically nounted thereon for allow ng the hegt I nsul ating plate
42 to descend to a heat insulating position fitted on th rsgw rtion
of the 25 instilling tube portion 6 of container body A It is

transported froma 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 raisedn additionatthe gotating @l J40ofahl RARESH Y fé%%%ﬂeﬁ&eaﬂgby

position acting against. the resilient restoring force of ression coi l
spring 41 when rigtlyfes abot@itpplyebads loertedinvech of thepbsitionrasiresmading t he
cont ai ner supply, Ltlon. 1LA 17 B 2004 In addition, the rotating plate
34 of the cont aitﬁggg*%sg%@lﬁahalgﬁscgg WHP@P%E@%TMO%agﬁé%QW%ew 46

| ocated in each dffthé iRt tub@psrtea’d SRR \Yedigl ders
35 for supplying hot air at 2080'to 500C ?%%I%eoﬁtg%%%fq{nt%ﬁggﬁ%ﬁe}%nng t ube
portion 6 aP theach poldexBoHf the container body A held in 5 each hol der 35.
As shown in Figs. 6, 8 ﬁnd 10 _trr}),e %Eli o] ggd transfer device H includes a
rotating plate- 51 | APSPPYR eBies P, 8and (10 dhe gxip pad ransfor dewiesH insludes e about
a vertical axi SotaBng IR il - 1 i ral, posi.tipns (only
one position being ?Iplqust rat ec%idr{\édtqwg%?!élgegémgsﬂgbgg%@oﬁ%‘zggﬂté‘%)abﬁga

predet er mi ned 10eitmakeyial snd sugporting tin negclliof €itd beRphealPFdsitiont @Ay URL N9
shafts 42 rotat ablgP out _the vertical axes extending parallel to an axis

e a
of rotation of ENEUPRhemelusirated insthe figiwes, far eonrisenestadtt pred@eimaireda pai r
of gripperi¢! awgn i3, Al i ol O ' nds .t hereaf and gg\fll i n :
semcircular arc grippli ﬁ%@%@@%@%?ﬁ%o %‘%Lrlfi‘%nﬁhﬁﬁlsfgéﬂ %gi’%‘%d
gri pping the nedke patitilaxeSettaidihdgaaidapnul &is F2oator vetRineank3iagr body
A. The actuati ngls fts.42 have gears 54 nounted fixedly thereon and

ot

meshed with eac agtgiingethatty 421have agaiy efdmivpesdaws 43iatiadseddiobe ween an
actuating arm 5g,fiXghst ;ﬁg L shaft.s 42 dt otating
plate 51 for opeﬁ%ng an(}ﬂgfégg?]% TP %%%%i%ﬁ%ﬁ\@%%?s %easf?ﬁporti ng
and sliding gui beripindally &¥agmepaah idesing dhie HbAPAHELAS BRGing2eh Shhfispg t he
bottom 1 of, t he cont?ner,bo y A, gripped and transferred by the two
gri pper cl 48FO0%H 92’1?551%16?? Y AguiTbe actiptes sisdisi42 have epans $4fmounted

fixedly thereon and meshed with each other. Further, a fluid cylinder 56 is

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 claws 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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preventing the container body A gripped and transferred by the gripper
claws 43 fromnoving radially outward. Wen the neck portign 3(‘(\)f¥ ‘

contai ner body Ais gripped by the pair of 25 gripper QI}VEEABJB%
container body Ais prevented fromnoving horizontally and forced to nove
downwar d. Consequently, an alignnment of the container bodies A and the
convex form ng dhstilBOe hokRad Rl tbled A0 ' : | ' die 22
i nt er changeabl y attacig"led by the sw t%ﬁmgg%r%gﬁ%@#agfeb%h%eﬁeﬁg%%%

i ncreased preci sobfingrbofpAsiwsed by préssiue appliehieak the dieduction in 30 the

preci sion of shaping the bottoged conical hollow Gy and snall-di ameter -18
17 FEB ze instilling ‘Aﬁcﬁ%g“@cmg]g‘gst%a&ﬂ % ithes 6 degeartingndesha ppevablnt ai ner
axis X of the oeRIhaGDSEEERENDL ied.fro he die. As
shown in Figs. 8 and 9, PRAIE raBUAF n e IERD i G BPBY hEigrsCBib e 60
reci procabl @ r adiositioy being ilrestrtaitainl thte figriea i carfciseasss) dfIRS kA pIRS1 5
position being illustrated in the figures for conciseness) of the rotating

plate 51 corresFEHETGLRS 1o Hae gmpspaaws danwsTheanovphle frwe 60 bas varteold® has
two hol der tub b hed, thro nuts 63, to two
positions radi gélf?{/lagm t rgggrééﬁ%@ggt %acﬁé'%’gﬁ’ir?ﬁhdwtéc@gﬂ o H%‘i‘ﬂ”isng
portion 60A at thdially mthensbdcher hefrorndg dakétiinnd rSdididn BRIV LHENI NS

di rect ed downwar d. O nyt 61 is screwed to the shaft receiving openi ng of

each hol der t ubiiPandsRareot and defsying shafraceiving openings divecdtéthdayentrngd. hal di ng
th ti h formi ng di e 20, i haf t

D1 of needle | T OF o seorbdifb B AMYE YocoRith Atinesoy caity heldsDRbRiaalte  ngl e
forming die 22. GAfcbn'éelecﬁ{relﬁbnﬁﬂut@fchdﬁéﬂaﬁlym&@ﬁlé%uﬁ%'&%@ﬁﬁAéﬂ%@e' rods

60B of a 15 novable frame 60 has two vertical slide rods and 66, of
di fferent | engt R¥IVex Erpangidia 20 dbamounding shafb2 1A ofricedlellike Sirimapiie Zekat i ve

to the rotating 5 E%I er._slkde.ro has a | ower end thereof
connected to a F%‘I?B‘;&b%?gesc or éf%&%ﬁ]@%ioémﬁ}%‘ﬂﬁg pair of lift guide rods
68 attached to the nAdifi hivckreamelidbly hilamg iwd h6RARMA! YOI BOBAEST EW
shaft 70 vertically extendi ng t hrough and 20 neshed with a transversed

Ys: ! ]
mi ddl e post®t i on™oKEhle Sremefhhantver vartird dlidereds 65 and 66, of different lengths,
extending downward to be vertically slidable relative to the rotating plate 51.

The longer slide rod 65 has a lower end thereof connected to a lift 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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el ectric .nmotor 69 fixed to the machine frame 24. Further, a fluid cylinder
71 is attached to the rotating plate 51 for radi “ novabl e

frame 60 relative to the lift block 64. The first hofder ar shaft 62,
which is the shorter of the two holder 25 tubular shafts 62 and is

di sposed radially inwardly with respect to the rotating direction, has an

axis for aligni neperited anhlleomtrtliedXo ehudee sihhé #oNEhenPBN o t%iiﬂﬁ%g Ry the
pair of gripper cl avg(sjh43. When actuating the convex formng die 5 t he

needl e-1i ke f or richdohddertupplazshaficb2 imteagngenipnt ®ith thelasistX wetontaintached
to the | onger, |.der .t ubul shaft 62 disposed 30 radially inwardly
with respect toaﬁﬁgﬁ%@#ﬁ%%m&%ﬂ?eﬁ W?‘i”%i d cylinder 71 is -19 17 FEB
2 operated and contr aifh&fladta By fS: g%vmggn%eg%eﬁr@/e% eﬁ%gﬁi:s of

the second holder tubular shaft 62 into agréenent Wt e axi s

contai ner Body A Grthppglefprming dial? sdbctiyelypaieiched atheddo hOhRE t@aflsat i Ng
-like formng die -5 21 or the single

th f ' di 0,,t dl
o o e e et oL L o i o
the electric noteRim&80i® Qb&é’&@erﬁﬂﬂe&gﬁlto{.]ﬁlelnfgm&& 'ﬂ%‘?%@ﬁ%#{ﬁgg{ Eb(eaf rame

60 to a. predeterm ned anount to. swtc ormng ndby
position to the staordbypgsiposidiheformAsg pbeten.i n. Figs. 8 and 11, the
centering device L h ' rin 10 76 attached to upper positions

Nt
of the novable tubes%%ﬁ?r%ﬁnm “S? aph 15 [thejesmteringdeyicy Llas acenteringlving i de
ds 65 66, ol bd L fitti f h
it octton o conyaiegbid (e Po it 0P medh Rl hinhe b s be SRl
contai ner body Almegithpedrtioal lide paisr6soindBspael defans aXfBtinh B‘Oké,ubg%@&l i nder

77 is nounted be wee?rﬁt h&' npvabl e tubes 75 and the machine frame 24 for 15
switching the c g thesliregsomeficppiaines agisst e theghrraded tube pbdionfs oft i ng on

the threaded tghe.aeshi . I.ner body ;A angd a, gtan osition

spaced upward thecr e?;%ﬁoér:rl]%b Agélﬁﬁaﬁﬁﬁééﬁfﬁ%ﬁp,eygﬁgﬁqgf ‘%‘ﬁ‘éﬁtcg(ﬁx | der

tubul ar shafts @Z7ihewuntedimtecer tekatvdl abis 1y 188 thdtenabitRehdevige E a
t t.i ' -

water su pp{g’ ¢ OQ&‘&%E [r}lepéegteering ring 76 between a centering position for fitting on the

threaded tube portion 5 of the t:onta:iner 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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20 81 for supplying cooling water to the water jacket 80, and a drain
connection pipe 82 for draining the cooling water fromg EeF/EEe?pgq.cket
80. The follow ng functions and effects are realized by e cons ction,
as described above, including the grip and transfer device H for gripping
the shoulders or adjacent parts of the container bodies Awith aliquid
filled 25 therei i9d 16 gl 85 exsdsrpg! ' . ' - s, and
transferring theﬁpclz%n_t ai nerﬁgodi es ﬁﬁ%%h%h%ég?ﬁgﬁmd@%% |ér?1%§%ny
hori zontal noverfbagriamadiansfendedeadinar d novenent thereof, and the switch

device K for switching,. between.the st by position and formn posi ti on,
t he convex forning d:'tgs]%ﬁ*e n‘aﬁ‘?%ﬁ%‘fayzﬁgmﬁ?ﬂo‘l’ ,O%Iﬁ“éil‘tllﬂétﬁﬁ@gﬂm@i%o li ke
form ng die 21 fiork b FoRBhiddd Dol st which 39; ' are.sel ectively
-20 17 F 200 appliedto the ti 8 %nd%hgkgghqgﬂic%ﬁg?ﬁ%@@%%@%nﬁéﬁ?? ed and
transferredsby hytdowgmigidingdatwansidding@y itleeliks, théshatebniddecoaRal BilRes gipody A
formed of a thernopl asti.c Eﬂteri al (bottle pack type container body in

%

which a |iquid Baviaeg padnsife dameter eglanging dawardkthe tH eyd, ansivthe butiaHg,

vacuum nol di ng g WP .coni cal. hol |.ow.6b,. hayin

i nsi de di anet er%é?\l%lg‘r%l ng %gfﬂ%}?edﬁr{l@%%%%ﬂg%p %ﬁﬁ; e efb]-lq‘H 8?1’81?93]

instilling hol e ofit of tre cmbiined bodyaa, 4r@ famsst digss@Ptihtike thoend bﬂ%e}nel?iﬂ&s hed
(6]

out of the containper body A~ are formed directly in the'tip en
contai ner body PAAY P dhitg, dess dipscareaeauireshfor meatiufantweing die cintainag bodye

cont ai ner dy- dr.op. _cont ai ner _usin . 1 njection- ded .

i nner npzz?‘g ti %ﬂaﬁrlﬁg%.y%r@%o ec‘r?;"cﬂ'a_d"f)T‘r %ﬂ%&oﬁﬁﬂq@%nmﬂ. PeAR BBP-ankhe

smal | - di amet er ipnathdd ifadofiohned Bnicat bbme 6B ahd ¥eAII kAR ihshllina b Lo be
dripped reliably whengver the container body A is pressed. Mreover, when

form ng the bot PUpwsYa &sed gueantitn pf imvidty hendiipned irtliablpwhemevet the dontdindd i ng

hole 6¢c in the HNBX &%r@és ont ai ner body A gripped and transferred by the
grip and transfer “devi'ce H~ by switching the convex formng die 20 and

needl e-1ike formi ng Mogeodr, it folifingt RARYRREI dohRAl LA 8b R AN

posi ti on, {Qe grip and transfer device H gridps t he shoul der or adj acent

part of diameter instilling hole 6¢ in the tip end of container body A gripped and
transferred by the grip and transfer device 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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cont ai ner body A and prevents the container body from noving horizontally
20 and forcing it downward. Consequently, the bottomed conical hollow 6b
and small-dianeter instilling hole 6¢c are aligned to‘ﬁ %%E&mr body A
with high precision. It is also possible to check the reduction in the
preci sion of shaping the bottonmed conical hollow 6b and small -di aneter

instilling hol e &b bbbvaNincRldaRt e flﬁnﬁ%@&éﬂ& LNl 8 a bR YN BG! gii s X

of container body A 25 Thu_s’, while rea an 1 nproved precisron for
shapi ng the bot tREen foohiting!fram thedir@tion nfithe e faittr ani te6n tstip bLhi 6o hol e

6c to instill a fixed uaptity of, Liquid reliably whenever the container
body A is presseefﬂcg%aﬂ’@ﬁ/%%tﬁné]%ﬁ ¥ sentionpaperatpd therefremvthettige of
the bottle packgdm i furthar | owered The

fol l owi ng functions gng egfq%aeig?l}seérig T e ¥2€@e5§£’taﬁgt@8ﬁ§$fiﬁ%ﬁ n, as -21 17
FEB descri b&d above, Bynfittingi thg dehieriegnileeich Hgf6i@\vihe SlitecSM bEHRDIBLABEMEEN

the position for fjtting fromthe direction of the container axis X on the
ltip end of eac'ﬁ"%%ﬁ’flé]ilm engbeftheconiainen hody dtzaimepy by el grippar dawatavkd

ranst e tevi co E EEph P hARAE! ilfed B e BeitdthdLERE ol ROl oy drid st  on
of the cont ai nerdimasies iXstilling NRld 6P eﬁ'@dalfghe&hﬁtﬁ%éaéoﬁ%népgéﬁg@ﬁgﬁﬁ@ged by

the gripper claws 43 of the grip and transfer device H,  the

coni cal hol | ow @Bcrapwdamension. dAfweherinipmevement npythelachibeedinghapiegivg Wi t h
the contaipgr b - W.th, increased,precision A further jnprovenent
maybe achi g‘ged :}%y% a@n\gréggpgffb%rﬂef@nﬁc@ ﬁglﬁ’éi‘b&h@nq %ﬂi-&%wg@%aplehm | ow
Gb and smal | - di @ @fip aAS bbblyiakeA Qubnti§f liGuid b b, gggge
gquantity of liquid reliabl vvhenevglr thtg(bco%tuairner %o yA gtt%rcfeo{slse t

Further, as des®Pfiplismisesed, the hi gh 'frequency induction heating device
Dis disposed in an i rip and_transfer path 15

of the grip and jtr_angpiéﬁagga\%: @%@ﬁ%ﬁ@ggﬁ%é@ﬁﬁw ﬁﬁd‘aiheg,hqaﬁ@ghi gh
on_ The Transtor - path e o Gkl e P RS e
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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heating tenperature while the grip and transfer device H continuously grips
and transfers the container bodies A Consequently, the yield my be 20

i mproved while pronoting the inprovenent in nanufacturing'P;FEg$§EHy%and
machi ning precision. 25 30 -22 1 7 FEB 200 Cl.ains 1. Al eye =
cont ai ner incl udjinga:bottonmed conical hollow fornmed in the tip end of the
contai ner body forned froma thernoplastic material with a 5 liquid filled
and seal ed therein sinultaneously during the nolding process, the said

hol | ow havi ng an inside dianmeter enlarging toward the tip end, - and a

smal | -diameter i,nsgilli hol e. penetrated .t hrough a hqttom of the said

hol | ow for cont rolFt B &g{’ c @Eﬁ%‘&‘i‘ﬁﬁpgﬁbmﬁ@eai%@éﬂﬁhgﬁé@éﬁﬁm@et he
contai ner body. 1QipZenddF tBYSn94i e i A G g: ]E!g : d_.coni cal

hol l ow fornmed in tﬁ%ﬂltip eﬁﬁlo Q%&%%ﬁtalné?&@%ﬂy 0 %%ﬁgg%hgggﬁgﬁﬁ%plastic
material widh a | ilguidilletidndedaladh thexeinlstaultienaily daiing taneagiprodys | ng the
nol di ng process, %ﬂe %agil‘og hql | ow havi ng an inside dianmeter enlarging
toward the tip end?®s PH %m%g@ diametey selereing ttowardathe in enddi amet er
instilling hole c i t hrough the. tomof ,t he sai d holl ow
for controlling, %%d;égzg;iﬂ quan% i Ey%ﬁ&oﬁgﬂﬁe&%&?@%ﬁu@u? bB&OIPh%th‘Snt ai ner

body toward the betiddmllot fors aintrollitlg, @iva st qldiRite ¥Be WL (RRREELINES he
defined in claim1l1 or, 2, wherein said container body has a threaded

portion forned intc‘é‘&?]é!erb‘l’ﬁér_ewith for detachably 20 neshing a cap to seal

th id hgll Al 4. T d ' . defi ned
nclal m 10 2 or 45 RO HRER RN balSnSy BabiTRefidh iimgd ot 1 o
7nm 5. The eye dtippndeni aimsinesboddErinnAcbs b fhéhphshe mAterSl Kithb HPhE" i n

said hollow has an opening dianeter -adjacent the tip end in a range of 2
to 4mm filled and sealed therein simultaneously during the molding process, the

said hollow having 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 ho]low. |

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 6. A nethod of manufacturing an eye drop container as defined in claim
1, 3, 4 or 5, conprised of pressing, in the direction of a container axis

and against the tip end of the container body with t IO N ed and
seal ed therein sinultaneously during the nolding pr oggszs,‘nggmgx form ng

die for formng the said hollow, and a needle-like formng die for forning
the 30 said snel|Agwihed ef manufacturinggoheleedrop 2Bntiiher S d2f4l i ddinet hod of

manuf acturing an e %pdro ont ai ner_as efi.ne(a, [ B fl aim?2, conprised of
pressing a convex ARG Yo ESTF 2 O AYTERS dietry e s w, in
direction of the gheUaHARH } : B i f ofyhe cont ai ner
body with the liquid fill éld&g}ﬁ%“ggg’flglg t gir‘%%’gﬁ%%téuﬂ?tﬁg%engﬁgﬁﬁ Cﬁﬂfﬁ’ﬂﬁf the 5
mol di ng process 8.boRpevitte theokiquid filled whd clesled Rerelh Gireldh@RsEORIRi NG as
defined in glaimG a{nﬁ?, conprised of heating at |east a portion forned by
the said cohvex B &% to a non buckl e tenperature with heating

nmeans before thg mheng t }ég 9. Jlhe et hod of uf acturjng an eye
drop cont ai ner, agﬁ%e%tﬁg%gf%%gﬁgjfm & anc%ﬁ%%?ps(é()&%d?erf ﬁ%ﬁg%ﬂﬁ%gl | ow
and instilling holoe 7, eompeisdd of lesaeingfatt1Best Lpdtioh FimdYby Bid ehid cSind! €
formng die and integrating the said convex formng dié and the said

needl e-1i ke formi AYPERS diey fo aqopshughle_tpmperajareDvith heamgineans heforeMbichod of
Manuf act uri ng thefmgpé%gg?ACT OF DI SCLOSURE '

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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A bottoned conical hollow 6b is formed in a tip end of the container body A
formed' of a thernoplastic material with a liquid filled a%dasﬁ ggéé:grei n.
si mul t aneously during the nol ding process, the holl ow haviln ﬁ

di ameter enlarging toward the tip end, and a small-dianmeter instilling hole
6Cc is penetrated through Eve Inotp ciormofa e hold e ditod @£ controlling, at a

set quantity, the liquid pushe%mfégtdﬂ%gcqgﬁeai%%e body A Fig.1
ABSTRACT OF DISCLOSURE

A bottomed conical hollow 6b is formed in a ﬁp‘ end of the container body A
formed of a thermoplastic material with a liquid filled and sealed therein

5 simultaneously during the molding process, the hdllow having an inside
diameter enlarging toward the tip end, and a small-diameter instilling hole 6¢
is penetrated through the bottom of the hollow 6b for éontro]]jng, at a set
quantity, the liquid pushed out of the container body A.

' Fig.l
10
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