SPECI FI CATI ON TI TLE OF THE | NVENTI ON METHOD OF MOLDI NG LARGE CONTAI NERS BY
THE PROCESS OF STRETCH BLOW MOLDI NG BACKGROUND OF THE | NVENTION 1. Field of
ithe Invention The present invention relates to a nethod of nolding | arge
containers having a thin-wall body frgm an injection-nol ded, thick-wall

cl osed-end parison by the process of stretch bl ow nol di ng. 2. Background
Art It is extrenely difficult, becafSREGHFEIATIMSired degree of orientation
and other reasons, to nold a large container (for exanple, a 20-liter
bottl e) haviDIFLE OF THEINVENBION om an i nj ecti on-nol ded, cl osed-end
parison by direct stretch bl ow nolding. A conventional nethod thus prepares
a relatively | argeTROBf OFNMAEDEANGI DARGHEdONTAINERS BYIeTEE OBROCESAdOPBar i son
before finally forming a |large container. In actual procedures, when the

t hi ckness of the wall of the cl oSeHE®OH PBOWSMOLDSNGemar kably greater than
usual (= not greater than 4 mm), conventional air blowng tends to cause a
non-uni formsection in the preform This tendency is especially observed in
resins which do not have

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a method of
molding large containers having a thiﬁ-wall body from an
injection;molded; thick-wall closed-end parison by the

process of stretch blow molding.

2. Background Art

- 1t is extremely difficult, because of the desired
degree of orientation and other reasons, to mold a large
container (for example, a 20-liter bott;e) having a thin-wall
body from an injection-molded, closed-end parison by direct
stretch blow molding. A conventional method thus prepares a
relatively large preform as an intermediate from the closed-
end parison before fipally forming a large containér.

In actual procedures, when the thickness of the
wall of the closed-end parison is remarkably greater than
usual (= not greater than 4 mm), conventional air blowing
tends to cause a non-uniform section in the preform. This

tendency is especially observed in resins which do not have
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2 self-healing properties, which polyethyl ene terephthal ate has. Stretch

bl ow nol di ng the preform having such a non- uniformsection into a large
tontainer results in a significant un-uniformty of the wall thickness
distribution of the resulting |arge container, which may cause critical
damage in the nol ding or form ng process. PoI{eth | ene terephthal ate having

a wal | thi ckfgdE-beading: eropexivissmivbirhe Polypshhanee teagphihalatieect i on
nol di ng a cl osed-end parison having the greater wal I thickness is thus not
suited to fobfsa I§¢§@t§bnbépweﬂoﬂglpﬁet er erefosmohandndi sychTiae non-
conventional method thus requires a rather conplicated process including
the steps of unpfepar segtioguidntet pudeggedconttadkewalresulldsednead pari son by
two-step injection nolding; and stretch bl ow nol ding the thick-wall '
cl osed- end psigsdéficeny uargeifommiityepfafther waddpehdtknessodtistiriblitdon
conventional netheod is thus not applicable to forma |arge container, for
exanpl e, a 206{£l ither resuilitdngb}atrhe pootaesisenf shiehchakl eausel drigical
although it is possible to forma relatively |arge container from an
i nj ecti on- noidmdgel dacdhendopddhgr or BUWMARY ProdbEsL NVENTI ON One obj ect of
the present invention is thus to provide a nethod of preparing a preform
having a uniformwal| Polyethylene terephthalate having a wall thickness

of greater than 5 mm suffers from whitening, and injection

molding a closed-end parison having the greater wall

thickness is thus not suited to form a large dontainer by the

stretch blow molding. The conventional method thus requires

a rather CQmplicated process including the steps of:

preparing a dual-structured, thick-wall closed-end parison by

two-step injection molding; and stretch blow molding the

thick-wall closed-end parison to a large container after

temperature control.

The conventional method is thus not applicable to
form a large container, for example, a 20-liter bottle, by
the process of stretch'blow molding, although it is possible

to form a relatively large container from an injection-molded

closed-end preform.

SUMMARY OF THE INVENTION

One object of the present invention is thus to

provide a method of preparing a preform having a uniform wall

R
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3 thickness distribution froma closed-end parison and easily formng a

| arge container formthe preformby the process of stretch blow nolding as
Wwell as to provide an apparatus for the sane. Another object of the present
invention is to provide a nethod of fomgming a |large container by the
process of stretch blow nolding, which is not significantly different from
t he convent'iBlhwkﬂ%ﬁoélﬁﬁrlbngyoadémm a glosedeandvpgrbsoni anll easidy The
above and the other rel ated objects are realized by a nethod including the
steps of: prépuping a pargeraeerntainen formcthenpnefded, byhthk- pabtess of

cl osed-end parison by repeatedly and intermttently applying an air bl ow
pressure to sheepani bbowamdldihgaasngelheaai tobppovpii€sanr appacathisoffor
where the preformhas a greater dianeter and a thinner wall thickness than
t he cl osed- etidepsamson; and stretch bl ow nolding the preformto a thin-wall
| arge container. The closed-end parison is released froma nold i medi ately
after a skin layer keephogherpebj&ct ShapRei fré8eiedi fhehbEosuifagg of the

cl osed-end parison having a high inner tenperature. The cl osed-end parison
i's then nol defovode arméBREAWZGEhfErRiRGoaM apyd BRt&IndP By PLRdehHeLRLASRM
of stretch blow molding, which is not significantly different
from the conventional method but only adopts a .different way
of air blowing.
The above and the other related objects are
realized by a method including the step; of: preparing a
preform from an injection-moided, thick-wall_closed-end
parison by repeatedly and intermittently applying an air blow
pressureﬁto the parison and releasing the air blow pressure
therefrom, where the preform has a greater diameter and a
thinner wall thickness than the closed-end parison; and
stretch blow molding the preform to a thin-wall large
container.
The closed-end parison is released from a mold
immediately after a skin layer keeping a parison shape is
. formed on the surface of the closed-endlparison having a high
inner temperature. The closed—epd'parison is then molded to
a preform with a preform mold heated to a predetermined
temperature,lwhile the surface temperature of the parison is

increased by an internal heat of the parison. The preform
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tenperature, while the surface tenperature of the parison is increased by
an internal heat of the parison. The preform 4 kept at a stretch bl ow
ol ding tenperature is stretch blow nolded in a blow nold to produce a

| arge container. According to the nethgd of the present invention part of
the cl osed-end parison is expanded by dpplication of an air bl ow pressure,
whi ch resul tkeph atdacshgetbh badw nbldkngssempelrsteareass ngttdechnbeowal
heat of the expanded part. Release of the air blow pressure gets rid of the
internal resisi@edeiand btowrdohd! yocpts@scd So0Ndrgeteontaihesh i s |ess
than the expansion but returns the wall thickness of the expanded part to

an extent correspondi ngctordbrg degr tke Ofie€06d I GE1 4108, pIdSe 0¥ PERGESL 88 |
subsequently contracted part has | ess internal heat t%an t hat of the

resi dual parparihos tiestcBppedcehdOpafisahlid SNpIMESEWE SPEICsStIORt Her
part by a greater degree than that of the expanded and subsequently

contracted padtailRGPESGH erd®slreat yRicRf rédiil £ h W%ﬁ?lﬁ&@%éfivel y

expands respective parts of the closed-end parison t y expand the

whol e pari sofh; ibhese a8t adstyaBify e Litdieal MAIBAS: Ande SLDLLAGA

deformati on of the parison due to the partial expansion an
part. Release of the air blow pressure gets rid of the
internal resistance and accordingly causes a contraction,
which is less than the expansion but returns the wall
thickness of the expanded part to an extent'corresponding to
the degree of contraction. The expanded and subsequeﬁtly
contracted part has less internal heat than that of the
residual part. Thus next application of air blow pressure
expands another part by 2 greater degree than that of the
expanded and sﬁbsequently contracted part.

Repeated application of air blow pressures
successively expands respective parts of the closed-end
parison to finally expand the whole parison. This
effectively prevents critical damage and significant
deformation of the parison due to the partial expansion and
gives a preform which is easily molded to a large container.

Repeated.expansion and contraction of respective
parts_of the parison through the intermittent application and
release of air blow pressures easily gives a preform, even

when material applied is a resin which does not have self-



gives a preformwhich is easily nolded to a |arge contai ner. Repeated
expansion and contraction of respective parts of the parison through the
sintermttent application and rel ease of air blow pressures easily gives a
preform even when naterial applied is_a resin which does not have self-

5 healing properties, which polyethyle%e terepht hal ate has. The preformis
t hen bl own thesl iy geropeeiee) wWialch (pal wattHyttenenatd réghthailestss has.

di stribution. These and ot her objects, features, aspects, and advantages of

the present 7HY gitdforiviid EESP LI et P A £ige fddipdiieed ddwingica det ai | ed
description of the preferred enbodi mrent with the acconpanyi ng draw ngs.

BRI EF DESCRIHH £3¥ofwd1E ORAWNGEES Riistdibse#ompartially cross-sectional,
front viewillustrating a nolding device in the open state, which is

applicable to.stretch oy nhdli Sehd¥ b 9e, CUHAIANY, aaEckdg 4yt he
nmet hod of the present invention; Fig. 21s a ‘plan V|em1|llustrat|ng an

essenti al aéévﬁtﬁﬁs et diilY ééx?t; i’i’i\?éx@tﬁ:rprv@ﬁﬂr rBéEBn% 'nﬁn‘é‘%‘éﬁ&dent

bet ween hal ves w nol d; 31s aplan viewillustrating the

essential papfodlehdies Sl Sl d&‘é/é&ﬂed\’fkféé‘cfi&ﬂﬁ{ 65 e Prurdmidh are

embodiment with the éccompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially cross-sectional, front view
illustrating a_mo}ding device in the open state,.which is
applicable to stretch blow molding of a large confainer
according to the method of the present invention;

| Fig. 2 is a plan view illustrating an essential
part of the molding device, where a preform mold
is inserted between halves of blow mold;

Fig. 3 is a plan view illustrating the essential
part of the molding device, where the halves of blow mold are
closed while inserting the preform mold;

Fig. 4 is a vertical cross sectional view
schematically illustrating a process or molding a preform:

Fig. 5 is a vertical cross sectional view
schematically illustrating thé blow mold-after the preform
mold is removed; and

Fig. 6 is a vertical cross sectional view



closed while inserting the preformnold; Fig. 4 is a vertical cross

sectional view schematically illustrating a process or nolding a preform
-Fig. 5is a vertical cross sectional view schematically illustrating the
blow nol d after the preformnold is regoved; and Fig. 6 is a vertical cross
sectional view 6 schematically illustrating a process of nolding a | arge

cont ai ner wisghematigall yrol HLuskaatinmp EXPEFEs O arodngerE

EMBODI MENTS Figs. 1 through 6 illustrate an enbodi ment of nol di ng device
appl i cabl e teontained Wit ve dleWw otokd| arge container according to the
met hod of the present invention. A blow nold 1 includes nold halves 12, 12
attached to inside of freely novable clanping plates 11, 11 and a
vertically novabl e bottomnold 13. The nold halves 12, 12 have nating
surfaces t o DETHAILED t DESCRIPTEQN OF PHE SPREFEHREDEMBOREEMENTSIg | ar ge

contai ner. The nold halves 12, 12 are conbined to form on their upper end,

a receptacle 19 for a Figsdi B ShrdughippoilliStrde fa ampveimsm (gescri bed

| ater) is projected fromthe center of the bottomnold 13 in such a manner

as to all owpnerdikg! a&Pveseappl DEaPIOt to/SsOFe @l blow molding of a large
containexr according to the method of the present invention.
A blow mold 1 includes mold halves 12; 12 attached to inside
of freely movable clamping plates 11, 11 and a vertically
movable bottom mold 13; The mold halves 12, 12 have mafing
surfaces to conform to the shape of a cavity 14 of a |
resulting large container. The mold.halées'lz, 12 are
combined to form, on their upper end, a receptacle 19 for a
lip die é. A support rod 15 fﬁr a preform (described later)

-~ 1is projected from the center of the bottom mold 13 in such a
manner as to allow vertical movément for protrusion and
withdrawal. The support rod 15 is held by a spring member 18
incorporated in a plunger 17 of an elevating mechanism 16 as
shown in.Figs. 4 through 6.

A closed-end parison 2 prepared by the process of
injectioh molding is shifted to be positioned above the blow
mold 1 while a neck of the closed-end parison 2 is held by
the lip die 3. The closed-end parison 2 is lifted down with
a transfer plate 4 to be placed on the center of the mold

halves 12, 12 in the open state. A blow core 5 and a stretch



wi t hdrawal . The support rod 15 is held by a spring nenber 18 i ncorporated
in a plunger 17 of an el evating nmechani sm 16 as shown in Figs. 4 through 6.
‘A cl osed-end parison 2 prepared by the process of injection molding is
shifted to be positioned above the blow nold 1 while a neck of the

‘closed-end parison 2 is held by the lip die 3. The closed-end parison 2 is
|ifted down xod hé artnatbfeughl the Uipodbe Pl anddtivéd thensfateplatet e nol d
hal ves 12, 12 in the open state. A blow core 5 and a stretch 7 rod 6 run

through the tegeiived33ianthéheeteptatbe phadr dhéegppaedend dhethecbpbrel e
19 on the upper end of the blownold 1 in the closed state and are inserted

downwar d i ntioldel ciaseReeslopaai Seatd a8di atesingdéeeed Nabisvatd fmbbetaem
nold 7 used for nolding the closed-end parison 2 into a preformis attached

to a novabl echesed-84da0hai 86K 2088 at 1 Vus€phPE@CHL i PPgUNyt 8 placed on a
base on the side of the blow nold 1. The novable plate 81 is disposed

_ " | te 81 1 .
upright on a front en AOﬁréfaPM%mbﬁtﬁQQapkéf%é%leﬂﬂgﬁ%'élagééﬁénéy. a

guide rail on a table 82 for -advance and retreat. TI vabl e plate 81 is
ke 1 Bk 108180kt o ke N UL 040G g1 02
a horizontally reciprocating unit 8 placed on a base on the
side of the blow moldll. The movable plate 81 is disposed
upright on a front end of a movable bottom plate 83, which is
guided by a Quide rail on a table 82 for advance and retreat.
The movable plate 81 is linked with an end of a.movable rod
86 of a hydraulic driving unit 85 via a member 84 on the
movable bottom plate 83. Support shafts 87, 87 are
horizontélly exfended over upper and lower ends of front
surface. A pair of upright support plates 88, 88 are
attached fo both ends of the support shafts 87 to allow a
pivotal movement about a base end, and continuously pressed
outward by a spring member 89 spanned across the.support
plates 88, 88 and in the vicinity of the support shafts 87.
Frames 90, 90 are further arranged inside the pair
of support plates 88, 88. Mold haives 71, 71 of the préform-
moid 7 are fitted in the frames 90, 90, where a pair of
thermal insulating boards.gl, 91 are positioned between the

mold halves 71, 71 and the pair of support plates 88, 88.

The mold halves 71, 71 have mating surfaces to



hori zontal |y extended over upper and | ower ends of front surface. A pair of
upri ght support plates 88, 88 are attached to both ends of the support
ishafts 87 to allow a pivotal nobvenent about a base end, and conti nuously
pressed outward by a spring nenber 89 gpanned across the support plates 88,
88 and in the vicinity of the support shafts 87. Franes 90, 90 are further
arranged i nsiafefatie yRithefshapp@f »lcaebtBg]28s. The| ki hekves 7y Bt
the preformnold 7 are fitted in the frames 90, 90, where a pair of thernal
i nsul ati ng e dsofdingd o ef Qo] tamn@abbetumertémm drécenpeackd, 73 1fand
the pair of support plates 88, 88. The nold halves 71, 71 have mating

sur.f aces t o recdli g otime t i hdis Bipewiodra t:lmurgcéﬁtadlm ™l ilskplaesd?&t
71 are conbined to form an their upper end, a receptacle 73 for receiving

the |ip di e the vd&iie hébghitcept tige eréé’eﬂr&acpi@cw of the bboe hel@ht. asahhe
receptacle 19 of the blow nold 1. An aperture 74, in which the support rod

15 is insertfsb@figrd i 74 £dinihioh Meite OSupPErHOEdOM T E1E einsértd@ amdd
hal ves 71, 71. As shown in Fig. 2, the nold halves 71, 71 of the preform

Ml d 7 in the opsN, Sidt LoRf@d N Sehd 06 ECSH abditad tdE LH16e NRGIA Oha BHEHOTY,
pl ates 88, 88 and inserted between the
71.

As shown in Fig. 2, the mold halves 71, 71 of the
preform mold 7 in the open'state are moved horizontally with
the pair of support plates 88, 88 and inserted between the
mold-halves 12, 12 of the blow mold 1 in the open state. The
mold halves 71, 71 of the preform mold 7 are pressed inward
against the force of the spring member 89 and closed by
taking aévantage of the force applied to close the blow mold
1 and transmitted to press the support plates 88, 88 inward.
The mating surface of the mold halves 71, 71 accordingly form
the shape of the cavity 72 of a preform 10.

Release of the closing force by opening the blow
mold 1 allows the mold halves 71, 71 of the preform mold 7 to
be automatically opened by means of the spring member 89 and |
to be movable,'in the open state, oufside the blow mold 1 by
the reciprocating unit 8.

A typical process of stretch blow molding a large
containér with the molding device thus constructed is

described hereinafter.



nol d hal ves 12, 12 of the blownold 1 in the open state. The nold hal ves
71, 71 of the preformnold 7 are pressed inward against the force of the
. spring nenber 89 and cl osed by taking advantage of the force applied to
close the blownold 1 and transmttedqt 0 press the support plates 88, 88
I nward.. The mating surface of .the nold halves 71, 71 accordingly formthe
shape of the cavity 72 dfclogedfend)ndrisen cdskaving R wibkipertiegectpybe
opening the blow nold 1 allows the nold halves 71, 71 of the preformnold 7
to be aut omatstzgtghepcrtdapyroximatelyth@ mprimgtmibchressgoandidatshbrter
novabl e, in the open state, outside the blow nold 1 by the reciprocating
unit 8. A typledtiprtitessaofisal elabhgdl containengia prepEredbri hejeatibn
t he nol di ng device thus constructed is described hereinafter. 9 A
cl osed-end paiokding dapdIgcarbehat@or t TIvE ¢Eloded sdridtpdelsot 2p@ndetr nehe! y
10 mmin thickness and a shorter length than a final |arge container is

prepared by inigettapatathing Gofdl yiorm bDdateledded cf 0GR taeNih pécts6Nn KRold
under the high-tenperature condition is released froman injection nold and

a core nold (did $hewre Mbide(Roteskowh ) tiiei Dara SRl o 15t bdyisbs i Ps
die 3. Immediately after the rel ease, the
held by the lip die 3. Immediately after the release, the
closed-end parison 2 is shifted with the lip die 3 by means
of the transfer plate 4 to be positioned above the blow mold
1 in the open state.

After completion of the shiff,'the preform mold 7
heated to 140° to 150°C is horizontally advanced with the
pair of support plates 88, 88 and inserted between the mold
halves iz, 12 of the blow mold 1 (see Fig. 2).

The closed-end parison 2 is lifted down with the
lip die 3 and the transfer plate 4 to be positioned between
the mold halves 12, 12. The bloﬁ mold 1 is temporarily
closed, so that the preform mold 7 is closed and pressed via
the mold halves 12, 12 of the blow mold 1 as illustrated in
Fig. 3. The closing force allows the support rod 15
projected from the bottom mold 13 to be fitted and reqeived
in the aperture 74 formed on the bottom of the preform mold
7.

After the closing of the preform mold 7, the blow

core 5 and the stretch rod 6 are inserted downward through



cl osed-end parison 2 is shifted with the lip die 3 by nmeans of the transfer
plate 4 to be positioned above the blow nold 1 in the open state. After
conpletion of the shift, the preformnold 7 heated to [err] to [err] is
hori zontal |l y advanced with the pair of Support plates 88, 88 and inserted
between the nold hal ves 12, 12 of the BPow nold 1 (see Fig. 2). The

cl osed-end puhes@naBSEerlpﬂaee doandnithe fHe Hip i enBoanHet ke oseansher
plate 4 to be positioned between the nold halves 12, 12. The blow nold 1 is
tenporarily pavisdn 20ashdfllus¢rptetiodm fabd 4. |3Tﬁhesamlawd hes eadsega
the nmold halves 12, 12 of the blownold 1 as illustrated in Fig. 3. The

cl osi ng forcendlbaw&sbheZwapbétsk&dtéﬁeﬂrQheéhedxiém”HibécﬁQbhOEy”QhQ 13
to be fitted and received in the aperture 74 forned on the bottom of the

pref or m nol ds¥reftherotihé ahaskerpadlieihByPaphek BheRbLE af hhe Bhgy core 5
and the stretch rod 6 are inserted dowward through 0O the transfer

plate 4 and pheskupesi.e Rikrnie bhewsl QﬁeQeﬁaﬂteaigsaﬁd21ﬁ§eklnk’é%leh%&gd, In
Fig. 4. This allows the closed- end parison 2 to be stretched in an axi al

direction byyh8fesk' ¢hehstedtbnaid %ﬁ@agﬂgglb¥1988£i83tignlﬂﬁléhénggaw

only in the process of first air blow. The stretch in the
axial direction allows the bottom of_fhe élosed-end parison 2
to be securely held between the stretch rod 6 and the support
rod 15.

The air pressure of approximately 2 kg is blown
intermittently 4 through 6 times. Affer each application of
air blow pressure, the blown air is released for the removal
of interéal pressure and each expanded part is accordingly
contracted back to some extent. It is essential to set an
extremely short air blow time for preventing localized
extreme expansion. The final air blow time is set relatively
long, for example, appréximately 4 seconds, in order.to

 expand the whole parison 2 to the shape of the cavity 72.
The cylindrical preform 10 having a wall thickness of
approximately 5 mm subsequently undergoes the stretqh blow
molding process to form a final large containers.

After the molding of the prefofﬁ 10 is concluded,
the blow mold 1 is opened and the pressing force to the mold

halves 71, 71 of the preform mold 7 is removed. The mold



pressures. Air is blown in repeatedly and intermttently, whereas the
stretch in the axial direction is inplenmented only in the process of first
air blow. The stretch in the axial direction allows the bottom of the

cl osed-end parison 2 to be securely hel.d between the stretch rod 6 and the
support rod 15. The air pressure of apﬂ oximately 2 kg is bl own
|ntern1ttenthgl#eshVnghlGabtnmatchnlgrogaﬁhbgpméaﬁgtbgntné 8pkibgow
pressure, the blown air is released for the renoval of internal pressure

and each exppﬂdgduperwhuaeaeaergragbymcmotﬁackggtbagkltg memgiggtent. It S
essential to set an extrenely short air blow tinme for preventing | ocalized

extrenme expapsspBionbe fhaapraifbrhl AwLEi MeikSthgh Eékﬁéh¥EBYhBPElonEQ&1§
exanpl e, approxinmately 4 seconds, in order to expand the whol e parison to

the shape ofbyhgesasi b¥ ¥Re ?Eélﬁi‘bbaéihéahnﬁ?{:eéoéﬂh19e@ﬁgh88 @o"‘@h%l ow

t hi ckness of approximately 5 nm subsequently undergoes t stretch

mol di ng pf00§é§1%Qo£06H‘€hE'Q%be'é?9€géoﬂi8h”ﬁ6§d £ teg ?t@ﬁlgnégéﬂg OEhEhe

preform 10 i's concl uded, the bl ow nol 'S opened and the pressrng’forc

to the ”D|d7€@é¥8§m7io Z% gﬁggggtgae%g;gg %Q?é°£§ }8§§°y8d,, Jhe nold

hal ves 71, automati ca € Spring pressu?e while the
preform 10 is5okeptofiba! bfi PRLULBAter of the blow mold 1 as illustrated in

Fig. 5. This effectively prevents a draw-down of the preform
10 due to the heat held in the preform 10.

The blow mold 1 is closed and pressed again, so
that the preform 10 is stretched in the axial direction by
the stretch rod 6 and expanded by applicétion of air blow
pressures. The air blowing process includes a primary low-
pressure step and a secondary high-pressure (8 kg or higher)
step. Simultaneously with or otherwise after the expanéion
of the preform 10 by the secondary high pressure, the bottom
mold 13 is lifted up to define a bottom mold 13 allows the
support rod 15 to be accommodated in the bottom mold 13
against the force of the spring member 18 and gives a large
container 100 having a wall thickness of approximately 1.2 mm
as the final product as illustrated in Fig. 5.

The above embodiment is only illustrative and not
restrictive in any sense. There may be many modifications,
alterations, and changes without departing from the scope or

spirit of essential characteristics of the present invention.



position. The preformnold 7 is then retreated horizontally by neans of the
reci procating unit 8 and returned to the position on the side of the bl ow
mold 1. In this state, the preform 10 is supported by the support rod 15 to
be positioned on the center of the bIoT?nDId 1 as illustrated in Fig. 5.
This effectively prevents a drawdown of the preform 10 due to the heat

hel d in the Prefspera andhepbrbly ¢ tha pPregentcinventinesaeel hifitedso
that the preform 10 is stretched in the axial direction by the stretch rod
6 and expandrilpyowrpphe cterns of the appendedsslaims. The air bl owi ng
process includes a primary 1ow pressure step and a secondary hi gh-pressure
(8 kg or higher) step. Sinultaneously with or otherw se after the expansion:
of the preform 10 by the secondary high pressure, the bottomnold 13 is
lifted up to define a bottomnold 13 allows the support rod 15 to be
accommodat-ed in the bottomnold 13 against the force of the spring nenber
18 and gives a |arge container 100 having a wall thickness of approximtely
1.2 mmas the final product as illustrated in Fig. 5. The above enbodi nent
isonly illustrative and not restrictive in any sense. There may be nmany
nodi fications, alterations,.and changes w thout departing fromthe scope or
spirit of essential characteristics of the present invention.



12 The scope and spirit of the present invention are IlnTTEEF‘Tﬂjrﬂnf+4u}~__
terns of the appended cl ai ns. 13 WHAT IS CLAIMED | S: 1

nol ding a | arge container by the process of stretch bl ow ”"l miwhnl
met hod conprising the steps of: injectiyjgn nolding a closed*end parin

having a thick- wall portion to be stretched and a shorter length than a
final |arge WBATalBeCLMMEPNI&:cavity defined by an injection nold, a core
nold and a |ip die; releasing said closed-end parison fromthe injection
mol d and t heleor eAnmethodhpifemgldangl at érygeotpuithindrnbyk tbe paiogess of

cl osed-end parison being held by the lip die, inmmediately after a skin

| ayer keepi ngtzepehi bdowshepding,f seiddmetthedr Camprdsingi tthel ssegsecnd :

pari son having a high inner tenperature; shifting said rel eased, cl osed-end
pari son with sai dihjpctient mocadingdahelveedeénd paeisom hakdngr avithisky
heated to a predeterm ned tenperature; receiving said closed-end parison
bet ween sai dwabldpbgities &b bai étpeethed galidai Bhaptepenefiy@hethandacl osi ng

said nold hal ves of said preformnold to position said

final large container within a cavity defined by an injection
mold, a core mold and a lip die;

releasing said closed-end parison from the injection
mold and the core'mold, while a completely solidified neck of
said closed-end parison being held by the lip die,
immediately after a skin layer keeping a parison shape is
formed on surface of said closed-end parison having a high
inner temperature; |

shifting said released, closed-end parison with said lip
die to a mold halves of.a preform mold previously heated to a
predetermined temperature;

receiving said closed-end parison between said mold
halves of said preform mold in an open state, and closing
said mold halves of said preform mqld to position said
closed-end parison on a center of a'perform cavity, which is
defined by'mating surfaces of said mold halves;

inserting a blow core and a stretch rod downward tﬁrough
said lip die into said closed-end parison after closing said
preform mold, so as to allow said closed-end parison to be

stretched in an axial direction by said stretch rod and



cl osed-end parison on a center of a perforn1cavity,' defined by
mating surfaces of said nold hal ves; inserting a bl o?fﬂl !ﬁﬂﬂjmﬁu ﬂ ch
rod downward through said lip die into said closed-e

closing said preformnmold, so as to allow said cl osed-end parison to be
stretched in an axial direction by said stretch rod and 14 expanded by
appl i cati on ekpandedr byl @ppdicadiion wfi laa sdird bilows pitesstireamhside lsadidng
sufficient heat; repeatedly and intermttently blowing in | owpressure air
for a short tilosedreénsulpsedseon havielgessififdcient heat;pressure air, while

i mpl enenting the stretch in the axial direction only during a first air

bl ow, thereby expzepeagedaiyd anldodetesnd tRanhitignbllowing! inaldwrpebastreavity
to nold a predeterm ned preformhaving an internedi ate size between said

cl osed- end paiirs@oraadsheirt fiimel ahdr gabeeguantal; rahasksiagsadapnefar min
a blow nold; and manufacturing said | arge container having a thin-wall body

as a final prdB%hrBYa&&e ﬂhQQ%SEmgﬁe&thhﬁ Qh@wé%gbgbﬂginZthe g%lhOd as
clainmed in CTaim1, wherein a tine peri od final air blowin sard step of

interm ttent Gy rBbeWoRdoRilly Wariely |a°'$§.§“stt Ba% B&B@r thEBeBS" bRPandling? d
intermttent | ow
sald closed-end parison to fill said preform cavity to mold a
predetermined preform having an intermediate size between
said closed-end parison and said final large container;
placing said preform in a blow mold; and
manufacturing said large container having a thin-wall

body as a final product by the process of stretch blow

molding.

2. A method as claimed in Claim 1, wherein a time period of
final air blow in said step of intermittently blowing air is
set longer than other time periods of said intermittent low-
pressuré air blow, in order to expand said closed-end parison
to fill said preform cavity and mold said predetermined

preform.

3. A method as claimed in.Claim 1 or 2, wheréin said
preform is supported by a support member, which is withdrawn
into a bottom mold by means of air pressure in the step of

stretch blow molding, said'supporting with -support member



pressure air blow, in order to expand said closed-end parison to fill said

preformcavity and nold said predeterm ned pr ﬂmlmmglmwmmgod as
claimed in Caim1 or 2, wherein said preform _ support
menber, which is withdrawn into a bottpgm nolid By freahs 'bf %ir pressure in
the step of stretch bl ow nol ding, said Supporting with support nenber 15
preventing doxeventing af dvawddpvwnfofnsdiéd pvefienn deédtonheatdheddf dnm 4.
A nmethod as claimed in any one of Clainms 1 through 3, wherein said step of
stretch bl ovsabd dpngfbdbumt her conprises applying a primary | ow pressure air
bl ow and a secondary hi gh-pressure air blow, so as that said preformis
expanded to said final |arge container by the secondary high pressure. 5.

A nethod as clainmed in any one of Clains 1 through 4, wherein said

cl osed-end parison hetRbapasedlhingdpohysaybenat 6fby1ahespLoerssugh 3, -

injection nolding and nolded to a preformof a predetermined size with a

preform ol dyhepéed £Q@idestept BEOYERet8AIblow molding further comprises
applying a primary low-pressure air blow and a secondary

high-pressure air blow, so as that said preform is expanded

to said final large container by the secondary high pressure.

5. A method as claimed in any one of Claims 1 through 4,
wherein said closed-end parison is prepared from
polycarbonate by the process of injection molding and molded
to a preform of a predetermined size with a preform mold

heéted to 140° through 150°C.



