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__ SPECKH&CATION TITLE OF THE | NVENTI ON Eye Drop Contai ner and Met hod of
Manufacturing the Same 5 TECHNICAL F.tELD This invention relates to an

i nprovenent in eye drop containers for containing an ophthal mc solution
for medical use and in the nethod of manufacturing the same 10 BACKGROUND
ART Eye drops for nedical use nust be applied in a controlled, fixed
quantity. An ordinary eye drop contSBRGIFICATMINIe 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 nolded container body. This
nozzle tip defi ' formof a bottoned cone having an .
I nsi de di amtermz‘ggg%w a tip end thereof and a small dianeter.
instilling hole extemieTop Chitaihehard MetHodal Magafabtuding te $dige bot t om of the
hol l ow for controlling the 20 quantity of the ophthal mc solution pushed
out of theScontainer body. An injection nolded cap, having a stopper-I|ike

projection for W&ﬁh‘%ﬁ%ﬂ sealing the hollowin the formof a bottoned
cone, is meshed mftnted on a male screw formed on an outer

peripheral surface ofyi hyehtidiheMied ] fat MpRYerhlif inCHE R BhntHAG 5 Thi s

eye drop container, wth the hollow in the formof a bottoned cone and the
smal | di anet er conttinibg i angophthalmés tsabatiom dort medioafhusehand imtthametloed of on  of
the bottom of the hollow, .can reliably instill the solution constantly in a
fixed quantity W?@r@“%ﬁﬁé‘%%&e body is pressed. However, dies are required
to injectiq@n nmold the three conponents separately from one another; and
each 30 conponent requires a leaning and sterili-zing operation, which
results in -1 BACKGROUND ART

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 fitted 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 diameter increasing
toward a tip end thereof and a small diameter instilling hole extending
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 projecﬁon 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 bottomed 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 injection mold the three components separately from one another, and each
30 component requires a deaning and sterilizing operation, whiéh results in
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I ncreased manufacturing costs. On the other hand, unitary nol ded containers
are used which achieve reduced manufacturing costs and yet can retain the
function of an eye drop container. Such a container has a container body
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

mol di ng or vacutmerembdinagufadiueing costhavi ng a needl e-1i ke projection forned
integral therewith for penetrating and form ng ainstillation channel in

the tip portion of t&a thepthsr hand, woiery meldedy exs/aye peedivlchagiieg nal e
f d t i pher al f 10 . Ny t] f th

cont ai ner " body. Titeet apm e ds oBlskEr A ae Bochih LR Rt

stoppi ng posi ti gshtaiee’ Shvh h?&ﬁmﬁﬁ%ﬁh@s b ickiRainkF Pody bRl &fa thefn&ARstic

penetrates and foans an instillation channel in the tip portion of the
cont ai ner bpdy. niteria fpopelalyecatledp botilet pick dypeabntaieer ho which psadbtidn/ise has

t he advant age f -redyced nmanuyfactyti ng sts over the e. drop

cont ai ner usi ngkﬁﬁg@ﬁiﬁ%#e(fﬁﬁgq e of WH@E‘BB§°¥NF%WH%P1‘§%$-di‘§§?p>Homver,‘
since the instiklali ¥ : | arned . N j.eqtion of
the cap breaki n%lh?ih?%glgeﬁagfﬁﬁggﬁéﬁ&g%c 0 Pﬁ%gﬂgg%egﬁﬁg{rﬁﬁh%?raﬁga?gp nmust
be properly scr foming a astilatiohhéhenhélcint theedh potiohi efhthiercontaidve hodlyads

st oppi ng positiagn. O herwi_se, the 2Q shape and size of the_instillation

channel may | acKetashably meshed wighs amale serpyw forpedontanopden peripheral fafacet y  of

opht hal m cq§ol uti om. p. .Qut t taiqner ody. ..V th ) i'S
t!oghtened g?(cesé#v@ﬁyﬁﬁ:}%%l&hé’f%ﬁaq%ﬁ%ﬂ%g%pﬁdn% pg‘lsllgtclg nls%eﬁi Wi p end
of the contai nedoRerird $hAender a&edl §#opdis Moitions twiidrély dhe nbedlellkanel

therein, the instillation channel is enlarged by the needle-like projection

of the cap wit hPeeshor gt Bwstap wenpigatee and dormsran nvillation;chenugl anthe W of the
s ther of or e neBbusast st BBCUr £ Ci ent i pf or mati on a5 fo the proper
use of the eye drop T@é&m@@fedﬂépmwﬁer dFerbotild Pack i Hdsehd advaltage
information given, it has been difficult to avoid the.above m suse because
) 15 of reduced manufacturing costs over the eye drop container using the inner
nozzle tip formed by injection -m_olding. However, since the instillation
channel is formed by th.e needle-like projection of the cap breaking through
the tip end of the container body, the cap must be properly screwed to a
farther 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 charmel is enlarged by the needlelike
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 container IHowever, even with sufficient
30 information given, it has been difficult to avoid the above misuse because
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users are inclined to nmesh the cap without enough caution for penetrating
the instillation channel or tighten the cap excessively. DI SCLOSURE OF THE
I NVENTION 5 This invention has been nade having regard to-the state of the
art noted above, and its primary objective into provide an eye drop
container to reliably instill a solution constantly in a fixed quantity as

t he cont ai ner bushrs axe ingined $enhesinihelvap withoplaénoiglycaution fuhpenetaaing the

manuf acturi ng cost,s of the _container body of the bottle pack type. A
second primary HE?}“@%‘PW"&‘%&ISFB@‘B@%&%-GXWEWHH&Muri ng net hod that can
pronote a reduction in manufacturing cost. The eye drop container of this
I nvention is characterized by a bottonmed conical hollow forned in the tip

end of the cont DIKELOSURE OF OHFECNVENHON her nopl astic material, with the
liquid filled and seal ed therein _sinultaneously with the nol ding process,

the hol | ow#havi ng anThiadnveation has heen vrade hiesingiregerddndhel state of the akd, and a
'l -di t instilli le. rati th h th ttom.of .th

ol ow f o cont PP aHYe. e s Seataey ahpivg 't HeP dniede GBI et he

contai ner body. rdiaBRAICA sBtdALoRRRYEy HHARRA LRELEY S RABAIE bbdls t he

contai ner body formmed of a thernoplastic material  (bottle pack type
cont ai ner body) piessads adtliont idPaimingcthe aadviantsige i smémifheitring doste aif dtie

simul taneously with blo din vacuum npl di or the, like, and the
bot t oned coni caWWPM%@&?W&&WB@ ; ?f@?mm%tMOEFﬁW&RrB 8 the tip
end, and tfie s 1—,%!',:@&5%%% hoBihal d'nﬁgt . 'ﬁ?im a set
quantity, the r?léhl pushe etlc%ut oFét eox%g%?aﬁeﬁgmgg’g%{aﬂﬁah org%%sé' directly
in the tip end of tHEhesyeidaspentaheahof thisdusentiondscletiracerised bga bottomed ed f or

manuf acturi ng the, container body than an eye drop containper, usi an

i nj ecti on nol de€P oW Joemed f the fpcend é%@%?m%go‘g'olf?lﬁ@d&g%oni cal
hol | ow and smal - gﬁg&tﬁr ' 4411 ‘hgl.e - f Lx$d <SRNt { . Of

liquid to be dr?begfg re m%’%%er?@%er%%e%‘gr@llﬁder od>s/ 'S p*rhtgis(eglgd. Thus,
only the bottonsgndtaneaaly with dve aiddiagaprocads,athet bolldw Havingi ag indide hol e are

type to exh bi t el (Bl APEaRY Horitend gnd srRall St BB Ret | od
penetrating through the bottom of the hallow 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, vacium
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 body than an eye drop container
using an injection-molded imner nozzle tip. The presence of the bottomed
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 ﬁottomed 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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reliably and constantly in a fixed quantity wi thout inpairing the advantage
i n manufacturing costs of the contai ner body of the bottle pack type. In
the eye drop container of this invention, it is extrenely inportant to 5
provi de a hollow, which is shaped so that a small-dianmeter instilling hole

Sagon?ii Lgﬁ“: ier G RO e RarEls e it e gha kv b TR 1111 o
22m’ Sfe;aniesheél eeye rop c%%%g%raﬁ{gw ng s t%bbﬁh%{]’gﬁb%%ftﬂ%mt%%ﬁtﬁe

scope of this lehdndfRfiringtosts sfthe contdifertail ?bﬁﬁ@bbﬁﬂ@pﬁékt?p@h an eye drop
container is characterized in that, as defined in claim?2, the contai ner

i ncl udes a bott oned Inc‘rbmemdrop@ontemdrthlsmwenhmuﬁxpemdymmm ner body -

fsio:rurr:a?a(rjlleo ther lﬂ:ﬁ%wd%ﬁ%ﬁ %’éB&t h,a, | Iﬁ’gﬁlg fill ed ﬁﬁ ﬁﬁgl ed therein

di ameter enl argw%@ar&w@?%gﬁeuh os@.gas Mwmogwmaﬁmped s0

that a small -di aneter ins e can be ormed in a bottom of the
hol | ow for cont body fomped af aaﬂmnhoplapﬁmnhaibyal with thediguifl filleh end esledf t he

cont ai ner. body tovvard t bot of he |l ow. The e e dr op .cont ai ner
accordi ng to onihesgiprsim 8 ﬁtﬂtl °r & PXOgERsi n cﬁﬁ‘mg of

characterized b }fﬂa{ﬁ t]n%#rﬂﬁ sulaﬁ f or med
i nt egral therevle Ia?%’r eta&ﬂa y-meshi ng a cap tgagsheigﬁﬂ ‘ffm% of the
cont ai ner imdy. irkentisrdidig. t OThé ecopkidntion hefr @adte rdos teye dmpswnmﬁheloris the

t hr eaded portlon for rreshlﬂpé W th the cap may be forned simultanegusly
with the 25 fofkar therqen des a bgtkomed

manuf acturing ¢ p red_eppo t t ai ner
I nvention is thgﬁﬁ hh((aaﬁggl g)?%l%{ilfelw hag éydrTﬁge ot &%ﬁf)ﬁéﬁ%ﬁ{)ﬁﬂ%&% 3 _
Accordi ng to théhenmoplastidrasreibbwith tal liyuidbfilfedrandiseslsd tHeen hdltiiestidy | d

desirably be fornmed as. _deep as possi bl e, preferablﬁel n the range of 5to
7mm 30 and ro®ithpa anelding) Brogem the rkallowHhaving: An; s of vyield

and -4 aspliri N WAPHS il heF Alehdibh it WAL Rriremwiits
. instilling hole can be formed in a bottom of the hollow for controlling, at a set
quantity, the'quuid pushed out of the container body toward the bottom of
the hollow.
The eye drop container according to one preferred embodiment of this
20 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 consi:mction, the threaded
portion for meshing with the cap may be formed simultanecusly with the
25 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 characieristic construction, the hollow should -
desirably be formed as deep as possible, preferably in the range of 5 to 7mm,
30 and most preferably 6mm, from the technical point of view of yield and
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smal ler than the desired range of value, a tip end of the hollow, ie. the
instilling hole, is covered with accunul ated |iquid, under surface tension,
wi thin an annul ar space (a liquid reservoir) of the container around the
hol l ow 5 Thi s causes an inconveni ence when |liquid accunulates within the

liquid reservoir and then may be pushed out through the instilling hole,
under pressur e agfipinges sibBNinn8e n62AY € Tefiction. Jifithe depth dfithe hellew'is hand or
finger(s). If a depth of the hollowis larger than the desired range of

val ue, on the osmaber thandthet dasiredrhnge ofi valudg, ja D yenfloofrthe heollewside. dhemat i on
during the hol | ing 10 . Th f. 6Mm dtob
g e el PRTAAR, A PER 53 atrt SR Bl ST S, 0% 20
of ‘a liqui d mediaimeaR nhA¥pacsliiiGedcdiit) 8fthe tiftaidPibusd teh@nsw! | ow can

be designed smaller since the liquid quantity accunulated wthin t he
reservoir i snihiscawesd ah inenveidencdephdn liguidodccurmgllatesewiithin the lqud ar ge. 15

Anot her preferred enpodi prent of this eye drop cqntainer_jnvention is
characterized byeSERHETSAR P’@W‘{ehﬂisgﬁgémﬁ Béh%%%t evd&}rb&Eent to
the tip endin [ ) 4 . Lai . eristic
const ruct o, ¢ REeEBdPre dha g PRREREHPRA il b UG BN o RRRG! 0V O
according to thgf4 depth df the hoBew isdarrer Hin!he dbded amtke\uf 94168, dnthe 6fhei: he

liquid filled into_the contajner body. To neke the quantity of each drop

constant (i.e. Aapdidhe hellow wlldikelyforsa a cpgckddiornatin dapng thediollowdorpdng o 50
icrolit dj ¥ ' i anet &r..j duced f
M qurd of 0 on ShFPRoe e BeR OF S 5 MibE ek oo RE bbb ok BHRERE o f o o

liquid of |ow sgidsaGentriySéBitiodS FbReveRtiiawkhs® bf HElHi® Slddididof pegye drop
contai ner according to one preferred enbodi nent of this invention is

characterized byurfacesiension, the, depib of dhe bollevwo parvbe dedgnedsmaller, sirice thed
agai nst the tipu.end of t.he container .hody,with the liguid filkled, and
seal ed therejn EFF& WH@&&W‘"&@W@&&% R P TS ang %Bﬁglé‘i form ng
die to form thedgahds et Whe s1agedl e-1ike formng die for 30 form.ng

said smal |l -dianeter instilling hole. -5 According to the above
characteri#iic feat uAngtherprefooted smbedintemtipf this eye drop container invention is

characterized by the said hollow that has an opening diameter adjacent to the
tip endin a range of 2 fo 4mm. . .

According to the above characteristic construction, the size is adjusted
within the range of $2.0mm to ¢4.0mm according to the liquidity (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 reduced for a liquid of high surface tension, and the opening
diameter is enlarged for a liquid of low surface tension.

25 " The method of manufacturing the eye drop container according to one
preferred embodiment of this invention is characterized by pressing, in the
divection 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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formed of a thernoplastic material (bottle pack type container body) is
used in which aliquidis filled and seal ed sinultaneously with 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 | -dianeter instilling hole for controlling, at a set quantity, the

l'i quid pushed out of Abdeedingrib atheeabobe dhardcteristio feataredithe contginen Bodg tip end
of the container body. Thus, |ess dies are required for rranuf acturing the
contai ner body fermedaha &W’Qﬁl@@ﬁﬁm patkigpesontainedorns wisdded i nner

vl | di et or R PRGN b A hert B oy B dRe o BREG be

dripped reliabl Yndldiﬁé%f%etiﬁ,%ﬂtﬁien%tmwﬁcal HolSWw Skhvit 8R\ViRkide Si NCE
the convex formng die for formng the hollow, and the needle-like formng

die for forfing diamewrmﬂaﬂgingmgwwﬂtheap@ndrmdtheemaﬂdlametermﬂﬂhn@hﬂact in
the direction of, a co i ner axis ot 1.0 oni hol ] o
smal | - di amet er ASPIITS r]jiﬁgﬁﬁﬁégt%‘&? tifye g‘ﬂﬁ’é@“ﬁﬁe‘fﬂ}ﬁﬁfﬁﬁ V\g‘?‘&éﬁ bodi es
while the |att t I

1e the |atl el BRAJ i (A0 HCalet Ean tﬁgroroggeﬁ% bca

hol | ow and smal aneter’instrlTing dtoa owthetlp end

of each cont ai neequibedyonmahiifacteint|the pattkine? Bodyy fiamt am epehddop tcobainienner
nozzle tip function. In additi nuner ous contai ner bodi es naxge processed
whi | e bei ng tra#@pgrmbanecm@npﬁedmgr Bereatipapembasy Theopresenoy afribei | | ing

i quid congganthy.i It d t
ad\q/ant age ?(?1 tetorrzs :e(f‘nﬁc“ﬁﬁa? év?{gr?g %g&%ﬁﬁqﬁg%%%ﬁ ?]}1\%6" Qtﬁed
manuf acturing t e ve- ]ﬂﬁﬁdlltcb hecigiped debsbly AFheaevtr ahd ontadidr Tipdg ol | ow as

a sem -finished product is characterized, as defined in daim7, by t he
step of presstr%S@envex form ng-die for form ng the hollow, in the '

direction of a cont el |ner
body with the |i qui M%V%x%ﬁ eﬁ@ggea eg)%#ﬁne&ﬁ? ?‘1’ U %glﬁ%’ugvﬁg%
nol di ng pr ocess nesille- Hke forminiodie Fhr fopinahe Hhdtilhg e aye okly PRessaDintb ner

according to one -6 _preferred enbodi ment of this invention is
charact eri ¥d byontectin the direction of a gontainer axis, the bottomed conical hollows and

sma]l—dlameter instilling holes may be formed in numerous ‘container bodies
whlle 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 bottle paék
20 type to exhibit an inner nozzle tip function. Tn 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 of tﬂe
container body with the liquid filled and sealed therein simultanecusly during
the molding proceés.
30 The method of manufacturing the eye drop container according to cne
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portion formed by the said convex formng die, to a non-buckle tenperature
by the heating neans before the form ng process. According to the above
characteristic feature, the shaping precision 5 and yield in form ng the
hollows in the tip ends of the container bodies may be inproved. The-

met hod of manufacturing the eye drop container according to one preferred

enbodi ment of t pidferirsd efibsddenisof this hvhn €t tedhaRicteriBedrhyBedthig dtdédsow and

instilling hole in the tip end of the container by usin a5|n Ie formng

die 10 integraPprign meﬁ@dh@smd@nv%fomm@@m bye
formng die. to th echaracterlstlcfeature the bottorred
coni cal holl ow%‘fﬁeagﬁﬁ E?fg‘feg‘ﬁ f hoI e maybe forrred wth a

single forning d'eAEamnw rbhhf&é{&iéﬁ(f“m B! peliifin
efficiency, and a -si rrpllflcatlon 0(;? t he manu actur| ng eqw prrent 15 BRI EF

DESCRI PTI ONs OF ‘ahit ylaldWbiifing thgp hollows ineths ¢iptendsiafithé contrineribedies imagibeg t he
eye drop container of th| s invention. Fig 2 is an explanatory view of a
process of bl owitpBroyed; g or vacuum 20.nolding a cont ai ner body Fig. 3 is an

expl anat ory vi ew of R EL L,g. 4 1is
an explanatory view 0O wga man 0?aca?&url ng gg%é T the second{&%@ 0l1:1e25 Fi g.
5 is an expl anabﬁéferrédﬁmb&ﬁméﬂtﬁbfm%a@ﬁdmsﬂmm&ﬂﬂbdbymomhﬁgtﬂelhoﬂowmde

Fig 6 is a schenatlc Ian VI ew showi ng the eye drop cont ai_ner
manuf act uri ng naef mﬂlghmn@pﬁtheg@alg wing a sipglaformingdie

and transt & eﬁé@ﬁ%s%fa@é:ﬁwfa&ﬂa St T
According to the above characteristic feature, the bottomed conical
hollow and small-diameter instilling 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 DESCBIPTION OF THE DRAWINGS
Fig. lisa sectlonal front view showing the eye drop container of thls
invention. _
Fig. 2 is an explanatory view of a process of blow molding or vacoum
20 molding a container body: | | _
Fig. 3 is an explanatory view of the manufacturing method in the first
mode.
Fig. 4 is 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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Fig. 9 is an enlargedview of the principal portion of the sw tch device.
Fig. 10 is a view of the drive systemfor gripper claws. Fig. 11 is an

enl arged sectional view of the principal portion showing 5 the.

manuf acturi ng steps- according to the first node. BEST MODE FOR. CARRYI NG
OUT THE TNVENTTON [First Enbodinent] Fig.1l shows an eye drop container for

use mainly in n@hﬁhﬂeﬁc@ﬂmﬁmﬁ@dm his invention, which includes a
cont ai ner body A forned of a flexible, thernpplastic material and having a

pr edet er ni ned - quant i #32. 8s a1 eplanged viewiof theprinripalaertian of e switeh dgwice| ow

mol di ng or vacuum no and a hab shed wth a nmale screw
5a fornmed on an out ewgpgei%‘@?‘&?“g%ﬁw E*B? W#/e@%g& t ube portion 5of
the contai ner body P‘lﬁlﬁlﬂ‘ﬁu @séuoﬁﬂdoie»&ofﬁfelma@ Gitiof hawingot t om 1
curved i nwardly, l ow, cylindrical barrel portion continuous with
peri pheral édgesthe,hmnafatnmgsmpbawdrdmﬂoﬂmﬂﬂstmodelon 3 continuous with a

shoul der 2a of the barrel portion 2, an annular stepped portion 4
protrudi ng dianetrically outward from an upper position of the neck

portion 3, the t S’Plg@g) Yﬁﬂ% Im ywerd 20 therefrom and
havi ng the nal eﬁs??‘:rew aéﬁgﬁd@an I'nstri1Ting tube porétlon 6 continuous

upwar d t her ef rom and[Hifst Bathodimnedntlst i | | i ng openi ng 6a. The neck portion 3
has plate-like ribs 3a fornmed integral therewith in two circunferential

posi ti ons opposed to%é@mwemmnmmraﬁﬁmw%mm fpARd al ong

th t t uhe f b d
A Get i neo ot 10 R Anvetfichnhich splties, 4 BooBnlch 1B, & Rrmabd o SORLANESY, PO
di aneter enl argltn&xﬁ Mﬁé’m&ﬂéﬂal A6 havin}d 0pesietttmbited fhantite! O ]gﬁia has a

smal | -di aneter i nst| hole 6c forrred in the bottom thereof
control ling, at maedicim tﬁh? V‘lq@ﬂ@gﬂs‘f?émm oldingt and 2 ean Bi ner

ol | ow 6b has 2653%5##3? e il Tote 35t S bl PR Bl S g o
5to 7mm and mﬁﬁa@r&&@i@b&édtﬁmorm%m&hmn&ﬂﬁ&yﬂg 6a has
" 15 The confainer body A includes a circular bottom 1 curved inwardly, a
hollow, cylindrical barrel portion 2 continuous with peripheral edges thereof, a
cylindrical neck portion 3 continuous with a sﬁoﬂder 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 oppoéed to each other across a container axis X to
extend along the container axis X.

25 The msm]]mg tube portion 6 of the container bodyAdeﬁnes 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
6¢ formed in the bottom thereof for controlling, at a set quantity; the liquid
pushe& out of the container body A as the barrel portion 2 is pressed with
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a dianmeter (top dianmeter) adjusted in the range of 4)2.0mmto 4)4.0mm
according to the liquidity (surface tension and viscosity) of the liquid
medicine. 5 7b nake the quantity of each drop constant (i.e. adjust each
drop to be wthin the range of the 25 to 50 microliters according to
purpose), the dianeter of the instilling opening 6a is reduced for a

i quid of high surfafBe boRsEbhas 46epth e tisk MBS 62 @l Triprefasdbly i the openi ng
6a is enlarged for a liquid of |ow surface tension. 10 Further the

instilling hol e 180g¢ ef 5torTmag, and ruest prpferablz e (Theishedding epieningt@arhasn t he
range of 4)0.| msgrto 4 .8@%%&@%%@5‘%&%% é\e neeﬁ%&w gr%%’q@ﬁ S
smal ler, and a g@’? X . TEREE ' i .
However, too0 SMBlohyrBing! Qﬁﬁﬁcé ] da N E W0} higaddl LEficult.
In practice, therefo Ig,;ﬁlae\ﬂr?{gie(%?e Int gmﬁgnge of &E@%ﬁﬁ%ﬂdg%(ﬂ%ﬁréﬁ S
used. 15 Th& t her nopTanidke thetwemitisy of dach dfopreonstantt(he adjost each dropoiody A may

be polyethyl ene,, pol yethyl ene-pol ypropyl ene,. pol yprgpyl ene, pol yet hyl ene
terepht hal ate, pEtRaERER Ogrtﬁ?ﬁ% 19 %m@%w&a& 8 BPEBesshr e ke
projection 8 for ' r |t RN ' d ' he

ol ow 65 of ¢ iangiet Y etinpdigE ekl Sk deheet i b BB RER b 0,

screw 5a of the teldor; and SoBRam&terdf the mShling B dndek 63 is Bilated Gruigogl éfthe
cont ai ner body A before formng the hollow 6b and instffling hole 6¢ is

wel | known in tHewsyxfacedensioni | | be described briefly. As shown in Fig.
2(a), in ag,opened state of, a.pail Qf In form dies 25 11 defining a
Flrst cavidd 1o o Forhengnd ibainedoid P pRAL AR wiaE Sp@lseb R bl on 4
to the bottom 1&£ma@ﬂhﬁtmefang@dwd.\1mﬁm R The Sdkickdralfythé Qbdle)g di es
13 defining a second cavity 12 for form ng the threaded tube portion 5 and

t he sheddi ng t ulnseforablyi issnallet anda siap iretheloodby of$0.2mmds tireyaoss, low,
t ubul ' 15 f d of i~SobLi gy t | asti. i.al -and
having. a 30 pr eBRRY e Rre P ke b ARR R Bt AeiEE . Bpace
bet ween the two pyadlice, tHérforel & neddle tihb kaiBe 3NYELhiUd H0BrReRMGsdd di sposed

above. Next, as shown in Fig. 2(b), a formng process is carried out with
t he 15 The thermoplastic material for forming the container body A may be

»

polyethylene, polyethylene-polypropylene, polypropylene, polyethylene

terephthalate, ﬁolycarbonate or the like. The cap B has a stop;per-]ﬂce

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 6¢ 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 forming dies

25 11 defining a first cavity 10 for forming the range from the annular stepped
portion 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 elmgate, 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
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main formng dies 11 cl osed, while expanding the parison 15 along form ng
surfaces 1la of the main formng dies 11 by a conpressed air blow ng action
or 5 vacuumaction. In this state, as shown in Fig. 2(c), a predeterm ned
quantity of liquid (liquid nmedicine) is filled in froma nedicine supply
pi pe 16. After this liquid filling step, as shown in Fig. 2(d), a formng
process is car rdz@ﬁll%ﬂdl@ﬂd?néﬂ@xﬁ%dﬂﬁéaﬂlﬁﬂfsﬁbé&&aﬁbv@? 13 dosed, while

expanding the parison 15 along formng surfaces-13a of the auxiliary
formng dies 13 by aNetcsmshowsse#igi2th)bd fanning protdsois carriedoatwitlnthe on. The

liquid, filled sipu|taneo for IS seal ed (enc|osed).
Next, a process li'“gmc}ﬂ’ﬂ’ﬂ’c% (ﬁ%ﬁf&seaowﬂfm n%nséﬂ‘f ancjén‘ﬁ g Ko Me&w 6b
and the smal |l -di FTaAS tion 6
at the tip end© enégﬁ ai ner W%%Cu aﬁﬁmy&%ﬁ%&wﬁ% %g g?xpé\}gcuum 15
nol di ng as @escrvdetaimabioe. T statnud deiwmin Fig. 0@), h@dedet’brmhﬁedtdil des

for this process will be described hereinaftet (Manufacturing Met hod of the

First Mbdel The offiguiddiqud m@m)né&e@m&mamedmnmﬂymwm in Figs.

3(a)-(d th
bott oned cont cal 20 ATGF CORVER ADiE S S HEHY AISBT D R R moa of
metal for form ngmikPout! With tht LGHAR ﬁnﬂﬁrg (i&.em%&é'&( v&!ﬂér&(ﬂ&

i ncludes a nounting shaft 20A having, forned at the distal end fhereof a

coni cal for nmi ng parspeds istmg FoMing swifaesilfy ofﬂteeadxdiamfmnhmg)dm&% bhal | ow 6b,
and a bow - shaped (bell-shaped). form ng 25 surface. 20C f.or .form t he
outer peri ﬂﬁe alcouRressRd, Ay Flﬁ?f@ﬂ@h@f@&}lnartmumpaﬂ%n ‘%h q%“r?‘? ai ner
body A The neediGulthiRullesin rBiaBdn. -li ke form ng

proj ection 21B forrre!cii‘% ? | [ a s;endli"‘ga?% the rmun ing shaft 21 A or

form ng the snmall -di Nmt,arpmmﬂsldamgihﬁlferﬁnmngmhebmdﬁmmallmﬂoy met hod

porti on 6 at ¢ nohd el iametepding bols agn e vstlig e apRn AL gom
e o AP ] DB it
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 fixst 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 needlelike 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 needle-like forming die 21 has a
needle-like forming projection 21B formed at the distal end of the mounting
shaft 214 for forming the small-diameter instilling hole 6c.
In the manufacturing method of the first mode, as shown in Fig. 3(a),
30 part of the instilling tube portion 6 at the tip end of the container body A is
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depends on the material and the shape of the container body A but a
tenperature for slightly softening the tip end of the container body Ais

5 desirable. Where the thernoplastic material of container body Ais a soft
resin material such as polyethylene, the tip portion will buckle unless
heated. It is therefore necessary to heat, with the initial heating device

C, at least the heﬂﬁardtﬁo%oﬁ%eﬂﬁefaﬁir%g 705C wfsmewﬁlﬁﬂm@ﬁn@d@vﬁ% to a
non buckling 10 tenperature before formation. However, in the case of a

resin material amchas whmmr,laﬁmlogemﬂnm mmwe%ehkahnggteﬁmemum e.

w thstand a pressure, a ed al cont ai her aX| s X t he convex
formng die 20, ‘f"ﬁ%nqsom a %E{ gé"aﬁlﬁﬂé’do rrg nﬁeb’&f@re

Next, as shown ip | r t Qﬁ&bi"‘ & portion
15 6 of the conttgllnger t‘g‘éd@}g\%?@ﬁg as e@% tF'Pea %c?? e 1ni tlg‘}yﬁeatl ng

device C chol s,debifrghleonvex formng die 20 is pressed in the direction of
container axis X to formthe bottoned conical hollow 6b, having the inside

di aneter increasi ngWhﬁm the@npﬂg@uqmategabﬁeq@nwymséw dy A is fesoftreesin I i ng

tube portion 6 of ner %E%A At %E%f’ “PE gvg% :}g

f or mi ng surface 353?}% eng, th W’é ‘gcg,r? Ve or med

at the time of @&Wqﬁaa@rvﬁth BleOiBEd RGtiL¢ QBYSNE, B4Rkt B | pher al
tu

surface of the i nstl I'1in portion 6 of container body A The convex
formng die 20 ipostidnf to sbetﬁmpedd:wﬂr& canvex dbingdg i die 20; 40 e nogbucklng r oom

_terr{)elr?_tur 0 %B‘Bf’: acco %e]{% o the ggwge an waII hi ckness. fa?ﬂt@he
instilling u e ékPﬂ% AFESp
heat i ng tenperatsﬁgllee ﬁglbymlgﬁlgq&céqw @ﬁh@ﬁﬁﬁé urB%b g i nto

account cooling solidification of the tip end of the instilling ube

portion 6. The ciongdhe tantanerpils X by Chexanvdxdoriing ie 20hthe dethadion mayibeg to t he
30 f luidity of the li u*d to be filled. -11 Next, as shown in Figs. 3(c)
and (d), the ne&aFRdqukatyogmipmgerspresy i s pressed in the direction of the

container axis X aganagf, ab MovitnF sy Beforé 813 2R of the instilling tube portion

15 6 of the container body A which has been heated by the initial heating device

C cools, the convex forming die 20 is pressed in the direction of container axis

" X to form the bottomed conical hallow 6b, having the inside diameter
increasing toward the instilling opening 6a, 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 burxs 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 tube portion 6 of the container body A to be formed. The
heating temperatere 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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the bottomof the hollow 6b forned in the installing tube portion 6 of the -
contai ner body A to formthe small-dianeter instilling hole 6c¢c for
controlling a 5 set. quantity of the liquid pushed out of the container

body A as the barrel portion 2 is squeezed with the fingertips. During the
process of forming the instilling hole 6e with the needle-like formng

projection 21B of thNexteassleown #eFigo3() agd dd)ethe heeflodikedyming die JWigposed.

First, the operation is carried out with the needle-like form ng 10
proj ection 21B puesedinthe direation of hewputamenads Xngamst heaentralmsitionenl e- | i ke

form ng projecti e The y. to he ed is sel e
dependi ng on vaPﬁ%Hé‘%‘Ebﬁgﬂﬁ gﬂiﬁﬁ%?%&f@dﬁ@&‘?ﬂ@%%%ﬁ : &:tﬁlﬁe smal | -
di ameter instli @&m&ﬁbﬁbm {0 ¥Bmt AR D1 dibiitel BlstiliNeGidle RASE chilSoIEREARE
material and manufacturing cost of the remaining conponents/portions of
the 15 cont&i newset qﬁanptgsbfﬁneéiquubpmihedmaedf&zeluoh@aﬁe:rbudmg&gsﬂ;eémrmin 21B of
the needle- like forming die 21 is required, the preferable tenmperature for
mel ting the re?PWOH'étlé?‘l"&?Z%f‘m% e Siggersp ?rer shoul d be in the range of 130C

to 180C. The needl e- d mggs ﬂ*ﬁﬁ g@ Egmﬁ ﬁﬂ a ﬁ
device D such as h|g1 T’eq ency 1 nductT on heat J,?é% oge eﬁlarrp or warm

air. The 20 nofsrining padjtion 218 ofthie/ negilé-like faadhedid Re, two Wayg adee 21 is
cooled by a cooling device E such as a water jacket or conpressed air. At

the point wher e Prepesade dansh m@exwlwame@l out With the greediedike forming

Bl ong. the. 10 nRBRAE, A1 ol LB ek AP B ol bt
contai ner 25 b@gnivd ipsdjediios PELAs fuéatmd'matﬁa;ths W esiglogediis edlestedpe. The
needl e-like fornmng die 21 may be given a surface treat mant such as

Irola?faiagg,bl :\/Ib[\ C?dinr’n e 0:]5 |corpllfaczsnsnfg§u re | S the
type that let hé’i%%%‘%"éﬁ“ﬁ%@%% L#’ @ﬁ%"f“gﬁ’ﬁ’ &\ i{%’%
(Manuf act uring Wei hpenehetuliag Sepnd Hed @dmaiming /éambmeh%o&amt ofTCliE, the

manuf acturi ng nethod of the second node shown in Figs. (of) (d), _uses a
convex for#hf ng ensaiper. Hﬂﬁb@mmﬂmneedle-hkeformmgpmwcuonzl the needle-

like forming die 21 is required, the preferable temperature for melting the
resin material of the container should be in the range of 130°C t0 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 needlelike 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 needle-like forming die 21 is withdrawn
along the container axis X from the instilling tube portion 6 of the container

25  body Awhich has been formed into the predetermined shape.

The needle-like forming die 21 may beé given a surface treatment such
as plating, Teflon 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 [Manufacturing Method of the Second Mode}
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form ng the bottoned conical hollow 6b, and a needle-like formng die 21
made of nmetal for formng the instilling hole Gc. 5 The convex form ng die
20 includes a nounting shaft 20A having only a conical form ng projection
20B forned at the distal end thereof for formng the bottomed conical
hol | ow 6b. The needle like formng die 21 has, fornmed at the distal end of

the nmounting shaft ngm | ?cﬂﬂ!g)? | %&ﬁ orm ng
the smal | -di aneter i nstl | ng *?%Fé tﬁ@n{a&%ﬁ V\’tﬂbﬁﬁ%;‘)’g y dfl%)IE))déshaped)
form ng surfaceshi foFigsod@-), ttes a)uﬁra;exrfenmn@eh@msnadeaoﬂemtaltﬂm

instilling tube_porti 6 of the con ner. bo In ad ition,, the
needl e-like ° fqmnm;; ﬁ?eoﬁ’ h‘i@“’a @%1 tike foymings fieofL f or med

to be coni caI 1 rired by the coni cal formng
proj ection 20B. Haﬁ&#ﬁﬂetﬁfcpc W"g%ﬁgjéan%%ﬁgv\ﬁﬁﬁgeﬁ g. 3(b), the burrs forned
at the timg of 15 bitohesxtoRgingdiccd iRElaacd mbhming SefiPoidiaviel dipher al

surface of the instilling tube portion 6 of the container body A are
removed at the aﬁmcséfonmnmweohom%B fomsed eh thexdistal endripersioffop énming t he

fS g??nnggn\?ﬂ?c ha;msﬁ%%mtea @Q& Bb. h@ér$%%i’k?%%@@ Zéﬁlea?,trfgnpﬁﬂ | H |O\rltvg
tube portion. 6,40fe t%%@ hoﬁﬁ’tﬂi/g MQﬂe chﬁ{mﬂ

formati on by the nee ormng die The er aspects are the
sanme as in the Zmﬁmfomhgtﬂemﬂtdmm&enmgﬂhhghdd%fandhdmﬁsh@ed/ﬁﬁ} The

gl o1 orlf g SHADORAOrE B s AR the HeR LRSS PP o Sy 25

die for formng I orm ng
die for form n]éltst B?‘?ﬁset . ?‘ﬁg%@?“"‘ 'e{?rﬁb Sl n?q@urﬂ%eﬁ%%&n&?ﬁél ncl udes
a nmounting shafforﬁﬁgmmmmmmﬁeemhﬂbahe&dfofmdwe coaicabni cal

form ng proj ectLon 22 ng the _bottoned conical hollow 6b, and a
bow - shaped (befitting E’pé'ﬁ;‘"’; fogmed by thego ERTOReRtin 0B. t he out er

peri pher al surface | )| #tﬁg Fhhalper body
A. The conical for mqﬁgﬁgﬁrcﬂkg%?%déhsg% QR@ “gi ?irmed?agr m ng pI‘Oj ection
22C f or medi5i nt eblowlforyning drhmbm;eétlf;omthemmér@eﬁpheml swufide 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
burrs formed at 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 Modse]
_ The manufacturing method of the third mode shown in Figs. 5(a)-(d)
uses a single forming die 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 6¢.

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
bottomed conical hollow 6b, and a bowt-shaped (bell-shaped) forming surface

30 22D for forming the outer peripheral surface of the instilling tube portion 6 of

-13 -



thereof for formng the small-dianeter instilling hole 6¢c. In the

manuf acturing nmethod of the third node, as shown in Figs. 5(a) 5 and (b),
the tip end of the instilling tube portion 6 of the container body Ais
not heated, but maybe left at a form ng tenperature (70C to 80C) or nmay be

allowed to coal to roomtenperature. The needle-like form ng projection 22C
for forning thecontainer bodyndt eThe wonical| formging projection; 228 das axineedlplbkect r at e

the tip end of_ the instil.li ube .portiqn 6 .0f t.he containgr body A but
Short o “10 { oRHHE PREAE PaG pe ARt A orkially 518 e el ke
form ng proj ect jpRa£RE et xgﬁ%}]r E&m}o gﬂgﬁ ., of the instilling tube
portion 6 of the contfogfner %t(‘)%y S(ﬁﬁr eat‘lg yé)%ﬁﬁ?%,h frequency i nduction
heati ng devi ce whi ctinithe anauficaniugenahodof thethiridnbdizahs showddy Fips. §fa) The
houl d ideal |y be around_ 15 a_ tenperature_for nelting

heat i t t .
tﬁg ngt aie rerﬁa!?iﬁebléi? tiprfndret tae mistilling dubeportien 6 phthgconipiney bedyt H1900C, and

whi ch, preferab .S 1C 16 o ' | 5(d),
the single formﬁ%téleaﬁg%ﬁvﬁﬂcq&?ugéé@%g&%egﬁ ’%‘%“Fﬁ@f@?"%ﬁj %‘r‘%“g%"t ion 22C
and coni cal for gitdgvedRb edck € dobid té@Perafurb U STHRhdefelliRe fordifip projedtion 390 | e bei ng
heated, to formthe bottonmed conicall, hollow 6b 20 while pressing so as

to conpress t hefor fgymingithesmaHetiamefer insiiligg hols 6¢ jsoansediio penstrate the tiont ai ner
For i no. b of oct PthS5is Bplting ShegbEoncy of i graoSL Rl bR Gecp
but only t® a reRdfedhe Bollf-6ym from a technical point of view The single

formng die 22 may have a vent hole for preventing bubbles 25 entering the
melted tip end of th&s st iink iFligy G(@béhepneddiedikesfonhingtiroectimal2@rthabody A at

el ted) | As. s houmeatee e 6 pid e sk g st e decplater A At o1 ngl e
30 compr eseed. ar S P FRigh Beluall HAGiG By St biBris Sl BRI L 1
cooled to a predetdchentingdevienDer Bhabaating tempsratyiresHooltidendlydiecr@td s
Wi thdrawn _l%l ong, ttehrgperatue for melting the container material, which usually is in the
range of 120°C to 200°C, and which, preferably, is controlled at avound 160°C.
As shov'vn in Fig. 5(d), the single forming die 22 which has tixe 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 6 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 7Tmm 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 resi at the tip 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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container axis X fromthe instilling tube portion 6 of the container body A
where has been forned into the predeterm ned shape. 5 The single formng
die 22 may be given surface treatnent such as plating, Afton coating or
special plating to inprove separability or releasability fromthe resin.
This surface treatnment, preferably, is the type that withstands a
tenperature of 280C Af theopeiiit awlibre SthBOginglasforminpedas 22l & cddled gt honed
coni cal hollow 6b and the small-dianeter: |nspila£g§ hole 10 6¢c forned at

¢

the tip end of phdetesmingdtemperatiyretbe siagiednuting agwithdiager aldng thae of t he
t hree nodes act as an inn nozzl e ti.n. ‘Each drop,is.,4n a. stea uantity,
bubbl es are exc ¥ Pﬁ‘ﬁﬁéggﬁ‘é’ﬁ , %Egtl?n‘fﬂ orgﬁeoigh%oqt@neg%@ﬁem_ I'n
the second and w&%mfogﬁg&%ﬂgl Y%Injﬁé&’haﬁédl e-like formng 15

edl e- e for

projection 21B or 21C of the needle-Ti mng die 21 is preheated by the
second heatd ng devi cEhdsiglei forminigedip 28 aaay befgivenrsurfage tieatnsomh|sucldiaanet er
instilling hole 6c, wth the needle-like formng projection 21B or 21C.

However as prevP y Relor rcoglng o, spel Blabg P dmpaee sepaxmlity or
installing hol f Wirfe 2 =l le Lection
218 or 210 20 amnitl R @5 TR s Wity SRR Bh
nmanuf act uri ng meediiwithstah@ie d téfpdriRureBINSDeT bitlibhg: QiR Sadly sepdrablel rst to
third nodes will be described next. As shown In F‘iﬂclgs; 6 through 11, the
machi ne i ncl udes a t Fanbgstmedsmuical hollpw6h ad fhe empl ismeteripaikngboland
transporti NUREEQUS t al ner. dies A farmed b | ow _nol.ding or
vacuum nol g?ng, gg.%., ad ggﬁeﬁgpdgﬁt%&cgpmgo Aﬁ’é’pa(%aﬁwﬁm?b%dle ice G
for successi vel ynd gfedie Mhiree 3hedRS act?Hd 2 uad BoZRAH. NEackd didp.is b8 se@dy ai ner
bodi es A transported by the transport and supply device

A grip and
Cransfer devi coqnustiy, Betibiasi ey exebidedl i censh odroncijiad dbblg dhmesking is
cont ai ner bodi es @geq by the container feeding -device G and transferring
the 30 cont ai neP*Godtes” A al ong an arcuate grip and transfer path while

preventing -15 horimaRb 8écoRd fhdthitdansdes dOWRBET 4hotB) (BER&Ie 1R duaniAS Nt @i ner
delivering device J for receiving processed container bodies A
transf err etb al oppjacken 21B 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
instilling hole 6¢ with the needl;a-]ike forming projection 21B or 2IC.
However, as previously described, in some cases the small-diameter instilling
hole 6¢ 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. o
As shown in Figs. 6 through 11, the maéhme includes a transport and

supply device F for supporting and transporting numerous container bodies A

25 formed by blow molding or vacuam molding, along a linear supply path. A
contamer 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 G, and transferring the
30 container bodies A along an arcuate grip and transfer path while preventing
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arcuate grip and transfer path of the grip and transfer device H, and
transferring them al ong an arcuate delivery path. 5 The contai ner feeding
device Gincludes the initial heating device (r) for heating part of the
installing tube portion 6 |ocated at the tip of each container body A The
grip and transfer device Hincludes a switch device K for swtching,
between a st andyRpgilt A af s dbREWarAOmBRthdnt ORnd H St AAME Beliveingi Ng die -

20, needle-like formng die 21 or single formng die 22 are 10 sel ectively
applied to the deyiceddsr aéceivirey poodsaed emnthinde bsdids Whirehsfared glngpthd  and

transferred by the grip and transfer deyice H angd a centering_device L
whi ch can be sm%d@agtw%e# Dl oh theerip w&?ganﬁe% avise Hy@pdct i on of
cont ai ner axi s Be, & f .aer body A and a standby

SRt bl TR Ao AS00S00LA1RP

position separate TTo p e projecting froma pair of gripper

claws of 15the gri pTReOEntdinéFbsdingtivice € inlchatibsthe fHitisl trating fanei@fort he
container body A In addition, a high frequency induction heating device D

which is one exheapingpayt ofitheinstilliogtuhemertions lveated af; the $ip| of eachegntainesn

i nternmedi ate posgi {iqn ong. t he, ~arcuate .grip.and, transfer ,path the grip
and transfer de@?@egH ?‘h? a?‘?‘q]& dﬁ‘é‘ﬂ"u?‘g%? S PP d%f“c? gi%oﬁr_ singl e
formng die- 225x20hiRs FRRRMA A BtanldBy pBaitibd) Gnd PRPRME pARdN STRE invégVi ce F

i ncludes a drive sprocket (not shown) interlocked to an electric notor 26

to be rotatabl efaxtwing die 20, heedlediket fokming die 2hor singlé Feming digc RBtargnot
shown) rotatabl e . about a hosizontal .axis, whi.ch are l.ocated at.

| ongi %udi nal |y 8?43%%’#’5’@8&%&0 et W%@ﬁgﬁafmﬁ"?’&w"’%‘f’ b fERE®ed nechine
frame 24. An e”%&%&ﬂﬁ@ﬁ@&‘ﬁgt%%gﬁ?aﬂ@%ﬁsﬁ&ﬂ%ﬁ?%@ﬁc%&?&ﬁeﬁ@é%ﬁen the

two sprockets for supportin ransporting nunerous container dies A
A pair of right whith ¢anf be switcheddetwepni al@ogitiat fx fBfing fiom pheodivettion fofir

gui di ng the container bodiges bej n ransported on the end| ess arrier
29. As shown i nCoHtgger gxig Oﬁﬁ\‘h?ﬂ’@ gxgﬁtqu r.‘:"f‘@é%ﬁr&é’dﬁé%i & fdes a
30 rotating pl ates | &)ﬁ{)}ﬁ g&ﬁng : Wﬁgabl e
about a 16 verP%%#]%eg%%@ an g%%?igzeg‘d?ﬁa n r@égg’?éﬁ%?ﬁ%ﬁv\% ol ders 35

arranged ats fi fecgrirandticansforidevite Hwldcl gdips addiranderths s coghiner belyiA/i ng and

hol ding the In addition, a high frequency induction heating device D which is one example
of tile second heating device, is located in an intermedia;te position along the
arcuate grip and transfer path of the grip and tramsfer device H for heating
the needlelike forming die 21 or single forming die 22.
20 As shown i Fig. 6, the transport and supply device F includes a drive

sprocket (ot shown) interlocked to an electric motor 26 to be rotatable abouta
horizontal axis, and a driven sprocket (not shown) rotatable about a hoxizontal
axis, which are located at longitudinally opposite ends of a fransport 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
container 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 interfocked to an electric motor 33 to be rotatable about a
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contai ner bodies A transported by the transport and supply device F, it
al so includes, a supporting guide plate 36 for supporting and guiding the
bottonms 5 of the container bodies A held in the respective hol ders 35, and
a transfer guide. 37 for preventing the container bodies A from noving
radially outwardly fromthe respective holders 35. The initial heating

device Cis use V. | i and
second nodes deg?:l(rﬁ%l ad&%raggﬁ%ﬁ% y,sptgnﬂ]c 'S %%@%ég&%&%ﬁsﬁfgﬁ?gﬁ%& As
shown in Figs. €xehdirdmnferatinbittivaly fok afuccesdvely rédaivirgo ahdilivhding ¢heli ng

device Gincludes a lift _frame 40 | ocated in each positiogn (onI one

position bei ngctainer bodieset fansmeeted by the srapsport wheé@a}cec it apondi ng
to th t | d 40 d
40b vert 1 oty Sl ot o niaY o6 do pRRlsfind nd et e BefS 17 e
rotating plgte 3theAHtasioVioums A Hellia SRS ripodive MRS S, GRACRbanSRE | Ng 41.

Each lift frame 40 has a heat insulating plate 42 attached to the upper
posi tion thereoguide 3k forapreseitaly the o centainee badibs A drom aneving) radialiy|

portion of the |nst| i.ng tube of the container body A held in
t he hol der 35, %]V ma’iilﬁ P‘%@ehﬁe@%t ainer axis X. A support nenber
44 on the machi ne fr’?ﬁ@n?tf?l DOS) gg#’b %5@{:&1@ Gped to
the | ower position of each [TTt ¥ rarrebjf) nwaaticgﬁrhmne er vertically
nmount ed t her eonﬂiecﬁxsaidodmm@sécb@dh&ﬂbs desaribedt pragoylyn bad isténsiuded aend to a

heat insulating,position fitted on the proxi mal portion of the 25
instillinglqubef Wﬁron 6 of container body A It is then transported from

2ontcgintngir ne[rzlrjrgfler/ pOSI o on% é%ﬁd grip an%fgtpr ans%er éé{\)/r bﬁ% (ﬁﬁg heat is

rai sed insul at degeeptidhduded o Bt franpd0 Wested pRedl sdsitiod Hnlp ose positiodct | ng
against the resilient restorrn force of conpression_coil spring 41 when
mngrrewgw%@

returning from bﬁég ateh i Sproongis t’qrﬁﬁﬁp ¢ supply

82\8/: f::aog I:l-(73|:,l es 3§o&a%%%%§ym€%q oca %gdl n eac%ﬁlgfsﬂ?%ﬂ’ ceding

posi tions trreahpagd pair of through holes 34a formed in the rotating plate 34, and
downwardly biased by a compression coil spring 41, Each lift frame 40 hasa
heat insulating plate 4 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 instilling 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 posiﬁr)n acting against the
resilient restoring force of compression coil spring 41 when returning from the

30 container transfer position to the container supply position.
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to the respective holders 35 for supplying hot air at NOT to 500C to the
top of the instilling tube portion 6 at the tip end of the contai ner body
A held in 5 each holder 35. As shown in Figs. 6,8 and 10, the grip and
transfer device Id includes a rotating plate 51 interlocked to an electric
nmot or 50 which rotates about.a vertical axis, and supporting, in each of

the peripheral positipagditied! the G0Rtngd PEté '3Qrbfl%Bé Bénthinet foafting defick @ figures
for conci seness) at predeterm ned 10 intervals in a rotating direction, a

pai rI Iof I act uat i mm?bowsmmﬁMmaadmﬂmmmefpmdu ng
Shafts 42 have B Bazmgety ﬁ}ﬂkf%@ﬁ?iﬁo%m&piﬁﬁéﬁ %&%ﬁb@wf@v"% PR RS

thereof and def iyppp blbie o?ﬁonaéﬁte ne k portlon % i EAOE

hori zontal Iy engagi ng and gri pping t orm g an annul ar 16
groove of cintaieadihddedBs The .actuating shafts-42 have gears 54 mounted
fixedly thereon and neshed with each other. Further, a fluid cylinder 56 is

di sposed between an ééslwamm m%@%&@emwﬂ@wﬁ%&m@nﬂwshaﬂs

aus 43 A supp oot Bl 81 itpiRieg 87 b MecRmb? sl reS it o007 ng
and. 20 si | di ngyitRaDRS, Gl supbortihg, BOREIdfte esbhelel HEISERE ol dne

transferred by the two gripper clams 43, and a transfer qui menber 58 is

provided for ppesitn beiggtifestiabed i the fipoey fx W)aﬁ#mr?dmeded by

t he gr e cla fro D radi al | rd e ortion 3
o cont o i ot it A BlREeHR: par of At matls 37 il et
cont ai ner body ﬁlé@rﬁéa@mt&den aﬂ@l&ﬂﬂaﬂ‘&ﬁé@ﬁ@ﬁaﬁbﬁﬁfm@&&aﬁﬁi phile t 0 MoOVe

downwar d. Oonsequently, an alignment of the container bodies and the
convex formng die T, achmmg@haﬁtk&hmpgrdfmmﬁrdaws%ghecheﬂwpﬁhmg die 22

mterchangeabl y attac tch devic . be effect th

i ncr eased p][ ecLEPB‘?Y eq%ﬁ%g%gfgﬁé eémglazufaﬁ ippig ‘c‘f’ﬁﬁ é%t t he 6
precision of shaghinatdlerzatihe w Birfgathe Hatk mgga%gmmﬂ ageter -
instilling hole 6¢c due'to an %I astglg% deformatlgn in the container axis X of

the contaliher budyrefaontawr bodphe Stherastunpipsishafts 42 havetgearsibd. mounted
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 shiding 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 contaimer body A gripped and transferred by the gripper daws
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 downward, Consequently, an alignment of the container
bodies A and the convex forming die 20, needlelike forming die 21 or single
forming die 22 interchangeably attached by the switch device K may be
effected with increased precision. It 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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As shown in Figs. 8 and 9, the switch device K includes a novable franme 60
reci procable radially and vertically in each of positions (only one 5
position being illustrated in the figures for conciseness) of the rotating
pl ate 51 corresponding to the gripper claws 43. The novable frane 60 has
two hol der tubular shafts 62 reanany attached, through nuts 63, ta two

positions radi ﬂisﬁlﬁnyl{olb CW XHRsi ng
portion 60A at the i p. end thereof an?efo%l ning shaft recelvi ng openi ngs

di rected domnmacmtaiﬂeﬂlﬁbdymcaﬁéedjbgpsmm@phedﬁmwﬂﬁét recei vi ng openi ng of

each hol der tubul ar ft 62 for selectjvely and.interch ngeably hol di ng
t he nmounting shaft 215‘?‘"’%% %0%\?@5%956}?%5 S@H@O& ‘ﬁ oy eshaft

?éf\mm;lgngiegl S-Zl . T@{”S ('5‘(’?%5%13%&1 g%ﬁw r| zont( ytoﬂl dZI Pgldg '
60B of a 1 rmﬁaé@ﬁ ¢h Beire MuiPatbdin %gth@éfdr@@ims%hésﬁﬁ)fﬂ%i%ta@ﬁgg%ﬁ of

different |engt ext endi ng downward to be vertically slidable relative

to the rotatingeqrrespendiug to thiegrippsn glaws 4B d@lermMEﬂ‘me@OhwlmN@rt her eof
connected to a ector 67 | | ift.guide rods
68 attached to {;‘Wé'i%@’r’i‘%ﬁ é?foir%@’a &Fﬁg‘i %oﬁwgaé rtoéV"r%?? DR crew
shaft 70 vertic ORAR eolté%nggﬁlmg@oﬂmg, t sed

m ddl e positi on%fdklléglr eof , Q%Hg&ﬁr?{erl ocked to an el egy ?’E@&@?‘r@\gﬁﬁéu xed to
t he machi ne frahpeﬁdﬂxﬁmﬂdndrdeﬁmngshﬁ:deoegdnmunzﬂdue@ehdeEd tzb t he

rotating plate 51 r adi S .t.he novable fr rel ve to
the 1ift %ck Byt Wesc?el“fet ¥kﬂ@@‘?‘ PPW?feBQhﬁ\;ﬁ Wbp]grts shorter

of the two hol dgg lflﬁg g,gﬁ@g I war dl y
with respect to tﬁor ro[m"wl ng %II‘EC'[F%% as gn axis tot a |2(::%ér$5h€vith t he

axis X of the cmmbzaxfmnmnghh@izo,ﬁlegnomm sh;tftﬂhleﬁmeﬂledﬂce@arhﬁm&eanm 43.
When actuating the conyvex needl e-like formng die 21
or single forni H§asumtng sh %Eé@?’iﬂf'g% glﬁé? 123 the | onger, second hol der
£ g{)glt ?Lgsgﬁ tec??ogl St ??Eloﬁglega%%lkggdﬁ%%@é%o%r %?%t%% an% (E:frc}%t rolled
to cause atbsl i dinogabl®franere0 lias twowerticakbsligeired0b5 ard66, 9 dififertnh tdrghehrs, t ubul ar
shaft 6z into ag Siending down Pward'to be sevtically shdablo flakive fo the rotating plate 51.
The 1onger sliderod 65 hasa 10wer end thereof connected to a hfh connector 67
slidable 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 Jift 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 claws 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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bodyAgri pped by the pair of gripper claws 43. Wen actuating the convex
formng die 20, the needle-like forming die 5 21 or the single formng die
22 selectively attached to the two hol der tubular shafts 62, the electric
nmotor 69 is driven and controlled to | ower the novable frame 60 to a.
predet erm ned anmpunt to switch the formng die fromthe standby position
to the formng R @8tinSmafsh W device L
has a centeri nggﬁﬁﬁﬁg@zﬂ%\é@ﬁg et% uppgglrn pos%%%irﬁsw% t he ‘r)rfg%gbl e

t ubes 75 nount edecond heldst hﬂmllﬂreshaﬁlﬁztmtd hgreamertiwith tls wde Xrafdentineand 66,

and defining a fitting bqore 76a fo | ing, fromthe direction of
contai ner axis E(O‘iYnA- e?iﬂpyéhm@re Wfb‘iﬁ 5 of the container body A

Dethoon Che movab! & W?@Eﬁﬁ%@%" g e g G 1l kB BT 5C |
centering rgng Eﬁobmmemmﬁgaélzngdwy*mcﬁé&tofthbtwnolaérﬁxbalarthreaded

tube portion 5 of the container body A and a standby position spaced

upwar d t her ef r oshafisb2s faledtric motpr 69 ig él)wenemdmn@ﬁ adhte lowey th@hmableubul ar
shafts 62 has a ack 80 .actin 0 evi ce wat er
suppl y connect i gﬁm& @ (LGBT%WﬁBO 88’(91% gtbe %g?&g ter
jacket 80, and g &@ﬁ{éfgﬁmng &2 for draining the cool i ng water
fromthe water | acggjtﬁ%o The foll ovmbng functions and effects are realized

by the construction, Amshovxd!emﬁgdo&ﬁnébh\thecenhmingtﬂmgeLﬂmsgmemtennginngansf er

device H f gri shoul ders r ts of . the cqntainer
bodi es A wltha 8#&6&@%%@2@&?@# isehel® wovmied eduring
the nol ding proGRAS théH frﬁﬂﬁ Qn&*h% SR&‘H@EHH tﬁ%ﬂhg%gé a%g the
path while pr eventl ng any or| zont al novehent and Tortin ownwar

novenent t her eofittinggifrbrdnethe dinedtioh oﬂ@mtamerlﬁ:dsﬁ ors thietthivaded tube potion btdfie
form ny {he hol RioBisine ?at?mm@éqp"s' e gek BT das o eﬁ?&dhﬁﬂﬁf@%% g
Ent]et Ihgsf:glnlt ;unger @P@gm gri ppe and t?gﬁr%??r;ragg%% ﬁﬂlt%ﬁélggr I'p an t Irgng?ceif
device H 15 switching the centering ring 76 between a centering position for fitting on the
threaded tube portion 5 of the contamer body A and a standby posmon spaced
upwa;td therefrom.
As shown in Fig. 11(a), each of the two holder tubular shafts 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 fanctions and effects are réalized by the construction, as
described above, including 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 bodies A along the path while preventing any
horizontal 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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Usi ng the container body A forned of a thernoplastic material (bottle pack
type container body in which aliquidis filled and seal ed si multaneously
5 by bl ow nol di ng, vacuum nol ding or the |like, the. bottomed conical holl ow
6b having an inside dianeter enlarging toward the tip end, and the small -

di nnet er instilling hole 6¢ for controlling, to a set quantity, the liquid
pushed out of # qH itk 5 @M%c@%@n&ﬁoﬂﬁgﬂbﬂp@@&bﬁdhﬁnﬁ‘e&b? end of
cont ai ner body Thus, less dies are required for manufacturing the

cont ai ner body thbgﬁmm@mmd&ddmwﬂcont ai ner using an injection-nol ded

ol | - di anet er | nst i DPRChS P eee body Aienel o aralatrey ‘%erpa“if’mﬂpdmﬁ be
?glrfnpﬁg '[ﬁlel gg![ %Sgﬁggﬂcom ca%a?m\%h%gr (@Mﬁpﬁd&ﬁ | arret er i nst?’l i ﬁg

hole 6¢c in 5he bybl:wemdldﬁfg,mumlmddmgmﬂ!h(ﬂﬂw thedsttomed coticd hollew 6bd by t he
grip and transfer device by svmtchl ng t he convex formn d| e 20 and

needl e-1i ke for ﬁggcnnem@rﬂef Howaeskthe &n end, an

ition, th nd_t t.h cent
bort o cont ar Hsdptimaehal of W%@%?‘é{‘ figpt %@mﬁ@& |
horizontal I'y ZOoamﬂlerosﬁﬂaﬂlerho&&ﬂmmrﬂmn@ yQﬁtﬂqutéﬁa FbhtafRe conl cal

hol l ow 6b and small-dianeter instilling hole 6¢c are aligned to the

contai ner body hodsi&h Thtghlesqad@@ammmdfmsanWMQenm@Mdk t he
reduction t.h reci si pn of sha n the otto coni cal, hol | 6b- and
ral |-t amfor  EHBL PO SLTREY BRGE e BFPoB 08 S on TPR ¢ he
contai ner axis. Emgénoe@ﬂm%&em&m&mn% eEfauasm\andhﬁnéﬁ%smﬁghae 6t pr oved

precision for s ing the bottoned 'conical hollow 6b and snall-di anet er

instilling hol ealluws afixedsuiahtityeof liqwid do beydeppddrgliablly whepsver thelcpatiainer whenever
t he contai ner bgd%d{\ I S %r:{fssed, the I ow. manufacturing cost, which is the
advant age of th&° BPE esg k type container bodyAmay be further | owered.

30 The follow ng funehiahs, #hch &rhied ThAbtdRA doAREL RMIJWEh GAASKAICT i on, as
-21 described above, including the centering device L sw tchable between
the positlon fdxanfei:&rtmﬁlghﬂgbnletﬁtemdﬂled:n pmch ob onttdiner: bovlyad igeipped dad X on t he
tip end of 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 part of

container body A and prevents the container body from moving horizontally

20  andforcingit downward. Consequently, the bottomed conical hallow 6b and

| small-diameter instilling hole 6¢ are aligned to the container body A with high
precision. It is also possible to check the retiuction m the precision of shaping
the bottomed conical hollow 6b and small-diameter instilling hale 6¢ 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 Amay be further lowered.

30 The following functions and effects are realized by the construction, as
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each contai ner body A and the standby position separated therefrom the

tip end projecting fromthe gripper claws of the grip-and transfer device
H 5 By fitting the centering device L fromthe direction of the container
axis X on the tip end of the container body A gripped by the gripper claws
43 of the grip and transfer devi ce'H, t he bottonmed conical hollow 6b and

smal | - di aneter I P |crn £ i ner shody A
with increased dpergé%q Igl lﬁge’rAh +‘&Pﬁg 0 W #‘fa he a@g%%%%ﬁ ﬁf%t he
preci sion 10 f orpeattian Hsrdttih ﬁbﬁt&eﬂﬁ&tﬁﬁ%f&@coﬂ@id@%d@b(@ﬂﬂmﬁifﬁéﬂd@ anet er
instilling hole 6¢c to dri andapgply a fixed quantity of I|qU|d reliably

-

whenever the corgagh netain dbposition sepazateid theréfiong thedipe, t he
hi gh frequency |e§5&uct| € devj ce |s dl sposed, i n an.internediate
position on the S‘%ﬁ‘g{%‘r" 'Ppﬁ?ft WS ﬁg‘t"’r“ﬁfeﬁaﬁ”‘t&r};nsfer devi ce
H for heatigg the fo mg? %‘&élﬁbeflﬂﬁ‘a bt QR Qeekhdo device
) disposed in an intérnedrate position on e trans er path can qui ckly
heat the form nga:nﬁléenﬁmtﬂ;wdmﬂﬁteemmdbodyeﬂegﬁppgdbﬁm@r@bw&aw@m& t he
grip and transfer deyvice H contr nuousl i ps .and transfers t he cont ai ner
bodi es A. Consedt@fipyand franss %6%2 mﬁ%m@amﬂw byphemaalhg t he

' ' 5 30
25 Wt i ol al MR %!%%éfe'e%%%eﬁ%%&t@ar%%?@eﬂtoﬁ%f&eﬁw&? Fiffea
coni cal hol | ow f:ﬁm@wédmmecﬁm Aﬁaﬁwﬂﬂnpfovéﬁalmwwawev&mxhépfemﬁnfrom a

thernoplastic material - with a 5 liquid filled and _seal ed therein

si mul t aneod8l y dor shagingribe hettamedsopicaldwliaw 6biaad seiall- dmert@wnhtaumagobn i nsi de
di anet er enl argi owar et d a s i anet tilling
hol e penetrat ed f{&%?gt ga?)‘g?' ﬁr‘f?% W@W%&\Wq’%@eﬁ@fﬁ ql?‘?t' , at a
set quantity, thpdyaghdseashed out of the container body. 10 2. ‘An eye

drop container inc udr ng a bottomed conical hollow forned in the
er, as described above, the high frequency induction heating

device D is disposed in an intermediate position on the grip and transfer path
15 of the grip and transfer device H for heaﬁng'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 predetenﬁined
heating temperature while the gnp 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
hining precision.

25

30
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tip end of a container body fornmed of a thernoplastic material with a
liquid filled and seal ed therein sinultaneously during the nolding.
process, the said hollowhaving an inside dianeter enlarging toward the
tip end, wherein said hollowis shaped so that a small.-di aneter
instilling hole can 15 be penetrated through the. bottom of the said hall ow
for controlling; ?@dﬁﬁ%d’ uantity, the liquid pushed out of the container
body toward thev@%? omo ngaid hol l ow. 3. The eye drop container as
defined in claiml1l or 2, wherein said container body has a threaded
portion formed integral_ therewith for detachably 20 neshing a cap to sea
the sai d hol | owlofn ¢ve deemeantainer isdudinga bottomedyconigaldwllew feraneddn the def i ned

inclaiml, 2 or ergin said hollow s a depth.in a range.pof 2 to
7mm 5. The eye d%gpe\ﬁ@c?ﬁ |°ﬂ%@“he§%8‘§ti%%ﬁiﬁmcﬁ@16%‘%hsgc"?w "!aqu erein
sai d hollovw . hasiq@id fNRE GhdSealt BRBlB siAfiliasEy dosink tHe RAdnkDréessange of 2
to 4mm 25 6. Anet hod of manufacturing an eye drop contai ner "as

defined in
claim1, 3, 4 or tke saidhpllive baving apriesidé digmeter enlergiigrtowaiddhe dip endcont ai ner

axis and against the ti nd of the container hody with the liqujd filled
and seal ed thereh ?iﬂ%‘ﬁl"i‘ﬁ’@é’ﬁ%l g @e@ﬁ%e@?g?‘gm@“%’rﬂi’@@%@‘g onvex
formng die for ) | | OV cﬁﬁgﬁjh {&llﬁi’d r {F die for
farm ng the 30 S%@g%%?&%g%lﬁg ’Qiltnas Il mgfg”h%?gl. - dsb@d&x&ndgtﬁ%d of
manuf acturing an egstaideriodgont ai ner as defined in claim2, conprised of

pressing a convex formng die for formng the said hqllow,_ in__the
direction B thé éarﬁyaidmcoawgeraméu@@aiwep o fformed i dhe ai ner

body with the |i qui i : 1N uﬁh% 5%%’%& . Lng the 5
nol di ng process. gb%ﬁ@“ﬁr@?ﬁ%%@&ﬁ%%&?%c Uf?l ng an gye ro?’%‘@n |(Pner, as
defined in clai m @lledand sealadihetde dindiltdbeaidyn guadg teantidhignbdesqthé or med by

the said convex formng die, to a non buckle tenperature with heating
means before the s¥tgrhallay badeg on nsige odiampter palagng Jpwasd theatlp gdng an eye

drop contai ner, a%vhgfegﬂ Qaqg hbﬁow?:lsaé.h%ga so that a small-diameter mstilling 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 hottom of
said hollow. '

3. The eye drop 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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conprised of formng said hollow and instilling hole in the tip end of the
container by using a single formng die and integrating the said convex
formng die and the said needle-like formng die. 15 20 25 11 LIl
Frrerr rreer rerer Fr 11l 30 -24 ' :

1.Anmﬂuﬂxfnmmu&ﬂmﬁnganqwé&mpammﬁmxasddhmdhlddnxz
comprised of pressing a convex forming 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

b 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
&nnhgpnb&ﬁ

10 9. The method of manufacturing an eye drop container, as defined in claim 6,
comprised of forming said hollow and instilling hole in the tip end of the
container by using a single forming die and integrating the said convex

forming die and the said needle-like forming die.
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