;e3eLz6T\ ' ' 2 z APR 2003 *cooooz* a _1_ I NJECTI ON STRETCH BLOW MOLDI NG
APP}ARATUS““W Techni cal FieldThis invention relates to an éry i?’ti on
stretch pparatus and nmet hod wherein containers are R 2003
stret ch5bl ow+gmdoged from preforns retaining heat from when they

wer i nj ection nol ded. This invention al sg1r_el ates to an injectionstretch

bl ow nol di ng apparatus and nethod wherein'N (N> _2)preforns are

simul taneously injection nolded and n (1< n<N)preforns anong these are

si mul t aneously blIeyECTIONd STREPCA1OCOWt RONBING NPPRRAFUGI ANDamEyHobhe
invention relates to aninjection stretch bl ow nol di ng apparatus and net hod
with whichwhile anple cooling tinme is provided the prrforns can benvol ded
with a shortened injection nolding cycle tinme andfurthernore the operation
rate of the Jgelwteadl thiekldtan bel5i ncreased. Also, this invention relates
to constructions andnethods for heating and adjusting the tenperature of

t hepr ef or ns bef orE they NXPBIAPBW Tl afedl Asoant hins §GHidt i 8tFetabesd taw an

injection stretch bl ow nol di ng a(gpargtua andmethod with which it is

possi bl & whéP LG saPRA LU seithr BeE00Re R FPmE A AMediSad s Bkt us
i nstead of rryi he hl ow nol di ng section, kgrqund Art Met hods
for bl gw rmlctg‘k% @&C%Qf;%'goé'ﬁ q‘rre%rﬂrgsprr&%c?rﬂpd}ﬂ iy Bﬁa'rﬁocr? Y HEe % R as
the col d parj -Sit 25 'rﬁrbdn ] ich 0

pari son or 111-@&;:9{;{%%2@(]@?% gﬁéﬂgﬁhese ttr#e%gmgo ?gr]%it%j%e\gpi%ﬁ weagl]fr)]gon
thepreforns g@aidiedbion wos dihew dppatidys abnbeamdt vy | iheeé | Pngavigye yol d
whi ch shapes the outer wall of the preformand an' 10b10616 "2 2 APR 2003
! i nj ectigrefaames neFel whinghtshepeas iy hd nijrrari omalho tded hengr @f of reian)
neCessary. Al so, after the injection cavity nold and theinjection core nold
are cl anped pregfatins ameng héhesef arm issimyldanenusinl detiowwnohdetie imdlodsn

still clanmped together it isSnecessargato cool the preformdown to a
t enper 8t ur e N I he plefdrRdchICHEAT BY eadBl fINYANTERE@NMSIEd & tRSr ticarar |y

o1 0 r el asd SRIEL GREORAE" b TR TAIARD 31614 U5 A RESBPRoR hoi 18y
when' t hepr et TG SPRP L8 dghy Bhet 1] cdei Rr BLIAES " ARG rafd s nedl M

core nol d bejngde! pasgd f Q%Fﬂé’né’éefi%r@&ﬁ%ﬁ hgghaf AEM ARl @mgp%@f

r
the like, it 1s necessary for thepreformto be cooled to a nold-rel ease

t enper at ur e fllaw rRougtelSties dher Pt eéor ranet dtfo tree del owmed vwhessi tc afpkes
contact wi thother nmenbers.In the case of the cold parison nethod, because
t hepr ébor m rmolatieepest.epAdisd , t heist epvémt whinche hateat bd neons$ srud biwmd ded
fromthis preformare conpletely release, the bl ow20nol ding cycle tine is

not af f ect edehNadfe fAf edi8adn N¥ol dNAgARIIUS & iinke. thBwel/RRe Rt s eof het ! d
pari son met hod J nvol vesr eheatin ref orms which have .been cooled to room

t enper at ur etpr{ee#cocflﬂa3 pbaerﬁ%roena‘i%q)ﬁoﬁ'q sbfWeWngCjepo tﬁ\e] Fot %é‘rsl SN &Rt HYi n
[ energy effi o ency. 25In;a: pari - S ) .0 [ S tch
bMvrrpI di ng%jn%]caﬁqeﬁsg 4 |gh &?’A\?vgtlgl] Q\F/}v r%s)th, st .otéf(g‘g Prgg%qggefa?rp%gtsattﬁgl éﬁ(?
contai ni ng haathdd WM MG ldheY (W88 ploysaE IO WHEH desk d SeLe! & td TEcrpd rddie
overal |l apparatus is determ ned by theinjection nolding cycle tinme, which
of alpothe iyl eseiformdeto duds Ald tlRe2QPPard e ingdiiad 0 taer yosy them.
Consequently there has been theproblemthat when the tine required for

i nj ecti on ndladithe itslowngio tdheat Isesdgloput of the whol e apparatus is |ow. In

the case of the hot parison nethod, although thebSpreformis nold-rel eased
at a higher than in thecold parison nethod, there is alimt on

p
this nol d-rel eas erature d consequently it is.naot ppssible to
great | yspeed up ﬁfgtrFFOr#Sec ?Bn%ﬁﬁlwdi'H%?@}Ege.gcﬁintééQSﬁ fﬁrrorg hPs R'sHagm
when the prefqru d-r e e, Ls.hLgh, ed”%Qt i ecti ore
nold is rel g(anierg]#Hr}Qm 1 équ?eef%hﬁﬁ)q{a'%n% d?$eF5§sg°é§P| e Isfbfﬁlorrygefm#gé]% n

t he p."z%formm‘et'dr?%f 4y tt*heatc‘%ffrﬁré‘h' ds %%Wrﬁ-%s’*'tsrﬁ’e 14 £ e;fa%h@oh%:ecilé’f‘as?é”e
nold i's rel easedfromthe preform because there Iis no |onger any

nenberrest rigdinad def Qhmdton BeddiemprBbEE) fef OF ABEL®RoRAWRAHing the
by15t enperature nonuniformty and thermal contraction and the |ikenake it

i npossi bl e fpare frrreforrremuaordoforngheobl be meddgngt oalhedpestedn Hui¢deromre,
when the cooling effected by theinjection core nold is inadequate,

crystal | i zatdaoh oamdd wilgadehanes &bel PH§e6cwand, opathpcarafeymasndhan
inner wall of 20the preform and a preform of which the trunk porti of®"®”

i sopaque is ejected. Also, when preforns are ejected before they \ b
areconpl etely cooled by the injection core nold and the injecti Wﬂmﬁmmu"mlm
nmold (wwth the preforns still at a tenperature at whi ch25bl ow

possi ble) and blow nolding is carried outthereafter, there have beer the

o " M. o -, =



2 ~ AQ- 2003 -5 Various other problens have al so been associ at ed

wi t Ri nj ection stretch bl ow nol di ng machi nes using the hot pari son&eZhM’cﬁ 2003
i ncluding the follow ng: Wien in order to increase the throughput the nunber
N of Spreforns injection nolded sinultaneously is increased, thesame nunber
N of cavities conformng to the external shape ofthe bottles being

manuf actured have to be forned in the blb\?'\bavity nold. OF the nolds used in
a bl ow nol di ng machi ne theblow cavity nold is the nost expensive, and the
cost of thisl0 [ ' | ¥ B P rts

nunber of ca?ﬁ?ﬂe@woﬁﬁ}e?wE@gh\ei ‘W?ﬁo%ié)g%%eﬁgrsé, ‘F’???i ‘%Egﬂg‘e% %trite?g) rrmat e
is high thendd feadarysedaqest - gkteet kng! vmj@@@v&ﬁ,cm?d%?@ &RP aheped
above the cycle tinme of 'theoverall apparatus depends on the injection

mol di ng cyclig, tdgEicran reammetd ber shotdmped, tobethoer ahtiorheape edb readhy
cavity inthe blow cavity nold has unavoi dably been | ow. Al so, when

t henunber ofirjadt iesn modwenp! dedhsithel nahdsust ¥11 ncraeses, togdtddy ftthe s
nunber of cavities in the blow nold but al so thenunber of draw ng rods and
bl ow cére nolede s&dd Ymgh &9iosimet eo @S Fodoivilg tan@ drempief@ tuTes & ti mdvigdses,
and this has resultedin increases in the size and cost of the

appar at us. Alddn@’ efiodB EaMnAS B&dRasest TEOMVERE BRAMASY it has not been

possible to eject, the prrfqrnms, unj,ess the ipjectiaon.coremald is conpletely
pul | ed out of th@aﬂ:{éic ey yanU‘ZS%s%%%n?Fy%&Ft ﬁoégr 8ta£r13§°i”nj(@6t5ir%‘?e)

nj cct | onmoith Y e BECaH R0 D WHaY duft e 48 e meMeirdt g et ¢
() ") eoti O HdTIA tleS 10UTP 761 R B el r?gfngt 5 Gl HATES A 1R s

n the problemthat this pul | 'out stroke is and
the oygrall 1%‘?199@hd0f>rb!|3@g@ﬁ)9§”t?w§s!@eéﬁ @voAnot Rk spi b eda lies waraD tiat

when hot parison blowvolding is carried out by a rotary carrier type bl ow
mol di ngmachipre fiolren | h§ ectjiexrt etbl Ded tdreef ongecdn enal vayst xamoiledd bydt hve
rotary carrier to the blow nolding section. Here, forexanple when a problem
has arisen iimjteed iBNoW oS Ml ketndn’ e heresethasreBefihfoPaefermatinge tthe to

T T AT ) 9T ol F B T oo
SLrLing U0 Lot GERELBRETRICRe 4 ALLSEE RASE PR 2L PEE AP ey,

runner <ol d d;el.s Splk t I i i il to
r ai se'lti ge t hrf(;%lr]gﬁg\&t E\S?GF'E)EQAﬁegr g?l ng%%figdﬁ%# %@%eﬁ%?ﬁ%%a(gg\ve, 1 (J{HI ot of
time is reqythed mempetrarting up the apparatus whena problem has arisen,
and the productivity falls even further.Accordingly, it is an object of the
i nvention to prodindetme i npeet ioh sheetahl dl pariebdi me @pghr abesaasd netehod
wi t hwhi ch while anple preformcooling tinme is provided the20injection

mol di ng cyclpdg etfiofg Bandpadshbep edred Sted dyicWBiicheaoson heinkeres IbTow

a ratus can there be_shortened. Anot her object af the inventipn is to
pl"}i de a hi"t?HP;?é’ff%)Pc/‘?"énFﬁi’ﬁj @Jt%fw%t?é?cﬁoﬁpgﬁtﬁﬁ|ydirn%ﬂ Shiar athS LHPw
met hodwi t h i ile.re [ g: £0 [ her, .qf 2 vit]es
o nalbi ow g e YEer diTish HEcEd B 2 HECEPEPHoithEan et e AR e
Anot her obj f 4t [ LON § r on b i ty I

ol di ng appg:?tgt]%s tgﬁg' ng%‘ﬁggb\?\/m %ﬁcaﬁqf’?epgip %?('?ié%* fﬁaﬁ ﬁgbatsﬁ%cﬁgﬂ}y&wg
efficiency qfghQttipar pseformé vhABhM2083beer §®6 té Mot &l soomasentgier Prefeor m
tenperature distribution stability of the cold parison nmethod. Another

obj ect of tHée woddt panisentmephodi tle amfénject tontise ries thpdt oo mob et o
apparatus and nethod with which 5 tenperature nonuniformty and deformation
can be prevént éd se¢df ratef ffAE 18N6Yor m nol d-rel ease tenperature at which

the preforns are released fromthe injection cavity nold.is de, hi and
furthéProre the ﬁrnePoEIH'g RaR B@“aﬁbﬁ/{%%%}e’ﬂeﬁré‘?g)rg”i%% ‘%’Peggreﬂe&%%g]qw om
the injectiaon.care | d .and n.be 10 ~ b l.o l.ded ereaf t t a
sui t abl e bl HWMﬁIWi ﬁ“écﬁi‘éﬁ%er@a\ﬁ%.d%?w u?ﬂ%\gr ,n%égjgéc O(r){& ]%%e ﬁ%rﬁﬁf%ﬁ{ﬁﬁs to
provi de an iJj:qGt | : h i : A ich
the tenper atstr}r@qdlhpﬁgrgghgé&b%?ég\é\fn%gr{%ng% ngltegét Zﬁﬁ’aﬂ@ﬁ g‘*%&%@?#&?
preforns is dpderaf ffh bekorend hgvarefh ar Mo sd €a bliow D! gleda rofii Add t Bgr kg ect
of the invention is to provide an injection stretch bl ow nol di ng appar at us
wi th whi ch denercalipur modd imgdicyeei zdehegonttaiorersf of1 cagecidye ed 01 S thders
can 20 be bl ow nolded with high efficiency. A further object of the
invention is to provide a blow nolding apparatus with which it is possible
to efficiently heat the regi ons bel ow the necks of the preforns to a

sui tabl e bl ow nol ding tenperature. 25 A further object of the invention is
to provide a blow nolding apparatus with which it is possible to noderate

- e N LY O N o . Y .



_$__suitable bl ow nol ding tenperature before blow nolding iscarried out.A
further object of the invéntion is to provide aninjection stretch QoAPR 2003
nol di ng apparatus and net hod whi ch canSbe started up w t hout any wast ef ul

bl ow nol di ng being carriedout at the tine of start-up and with which it is
not- necessaryto stop the operation of th_§_mhol e apparatus when there is
aproblemin the bl ow nol di ng section. D sclosure of InventionlOAn injection
stretch bl ow nol di ng apparatus according tothe invention conprises:a

pref orm nol gdhegregat rongf ohe imd et e NMOI0dINE queeltarymaha riel awsnekdhnghe
station for stretch blow nolding thepreforns into containers; andl5a
transfer stptobhemothatawbtar thagttime peqtiored foominheptedormoiolidgngs
station to the bl ow nolding station,wherein the preform nol ding station
conpri ses: alengeukBeothresenpdic 06rthatwenodetampatatuscusatowil ycarrying
along a carrying_path a plurality of injection core20nolds di sposed apart;
an injection nol 8Nngheeceadd odr 1hg eboitorPaml RhgMERBRARf & IHENGHBN n§han

i njection cavi g nol.d tog theﬁ with whichthe injection gore nmol ds, st opped
in the car r9|"ﬁ£) PHt hS BPALE(RI8RPGIcRhnpel? 9BRE2ESAPR[ REHT AgtRaRL 1BNTREY

ej ecting prefor fr. t hei,njectign core I rel easing t injection
core nol ds, g{) g%g@& ri1%r@ph2nectﬁor£i n@‘eprae[ h!S gﬁdqﬁwsxproé‘f oﬁﬁrﬁgA O?ﬁj‘églﬂ?aﬁe
stretch blo j d ' 0 et av [ My R j

cont ai ner's Feoe be EFE Y aNeC AR R BB e r o Aheh PHe
preforms weggeédi @6t 108 f‘fﬁ’# sl GOy ISiey R 1=.ePonef realseasirBe thgs is
preformnms, nolded using at |east aninjection core nold and an injection
qi ty nol dthétowhéhebhaj pcefonmcagldyreobéadsav témpbeapuetoi gshhghd Axehhe
M ection core nold,carrying the injection core nold to an ejecting section
al ongld car r yhegi pae Gt whh 1¢0 thanrdfic e 1@rsedodiren et peeiforact aomcdde
nol d; 10in the_ ejecting section, ejecting the preforns byrel easing the

i nj ection cb?Eeade °a hee@flridii nendwhereant &he I &0 b o 1aks He ¢bat aPhers
fromthe prefi)rmsretai ni n%ﬂheat from when, t he 1greforms wer.e, i.njection

mol ded. AccdPd thg 1 hese $Pentif 6RE, TR%ie HIRR Yafs 9%%&q]&1_‘f5§e 8889 in
the injectippn,golging,seetign adreectaﬁf%%l .e@hg}‘et hed nipget \8H%8FV'atnX,_ gﬂkfgpggd

the injection core nold and then el njection cavity nold only”i sed

from the prefof et h§rdd Fdimat én RIEHPITD rafe rfifr Hedd rind tlida BRALEEThY

ej ectingsection by the injection core nold. The preforns are ejected20after
bei ngiscool eterwye tdtu r @) rerturoinf grariet yrahd e rmg tdorstads i oy st the 1 hre
preformejecting section. As a result, bythe preforns being cooled by the

i nj ection cozlke nol dmpoasiftler foliepr ef ecms ocorbaimiyngota tine welsdgnelteabed in
t hei njection nolding section, anple preformcooling tinme is25provided.
Therefore, $hRCHRSf or nfHPLAEFBPEASE WhaThetAEur 0 WABcHe t HRC 1R &f s thre

rel eased fromthe.injection Vity. can, be mad
) b

| d hi gh he i nj i
ol ding oycl Bee Eid Lot e dPabdits YitResqlitan L Theta) fizat ifn falshaBy

rall app b e \ S n n e et

(r’eased frﬁﬁmﬁé@ugﬁﬁPﬁoggmé-qgg‘f %sg\'l i‘%”eﬁll okg\#;gxli %g Frﬁ%dfl g@g}; ﬂiggﬂ] of
tenpergat ur eghglepeerdlrmonaind he RrRffQTHE 46 RhSEaNt &tk b rURR gy ecidonigore
nol d. Furt hernore, not only does the cooling efficiency increasebecause the
preforns comaqed idt@jeotddct with the injectionbcore nold as they are
cool ed, and consequently crystallizationand | oss of transparency of the
trunk portions of13he prveeornpcafisetsbyareadejetitectoddefyre s pheyenace,

but al so by thusstabilizing the cooling process it is possible tq )

st abi 1i zet heORRBRIF | HiCqRkad byt éhﬁeblnb?cgh@zn R ef oM Arand HoeenDiBstaBN i ze

h Il thick i i i f i vel ybl | d i .
L)' T L L BB BPRETTEE DU B,
oLkt Of SR PROAETRLCTY SRt SOH Rho SHIBARG, 1Y GEPELA0TORE he

invention, aiddeetd PN ehded Cﬁ‘a\b% %n%WLﬁéélgf@pp@pE?gsppggpéh§es: a preform

nol di ng station for injection no ornms; a blow nolding station for
stretch bl ow mol ging UMeysef ohes {Mter eoNt & My sur aind2th j e tircans ke tatiat i on
for transferring the preforns fromthepreformnolding station to the bl ow
mol di ng st ap f @$swhe) ein relisegr,esbrimkohari kg ¢ amiah tdpm jsetianf casti ty
circulatory carrier for intermttentlycirculating carrying along a first
carryi ng pdth!&nz5id§j e€fi ohheorky &ift N hanidhgaN(MEe PP rvf wotle @ nsindifepdsed
apart;an injection nolding section for sinultaneously injectionnolding N of
the preforns, said injection nolding sectionhaving an injection cavity nold
including N of cavities inwhich the injection cavity nold is cl anped
together with the 2 Z APR u03 injection core nold stopped in the first
carrying path; andan ejecting section for ejecting prefornms from

o - e - ey



Z Z APR 2003 -14 -does in the cold parison case.Also, in the nethod of this
invention, a step of allow ngthe preforns to cool between the separation of
the preforms,fromthe injection core nold and the start of the bhog APR 2003
mol ¢i ng5st ep, over a period of time |ong enough for the
tenperaturedifference between the inner gﬂg outer walls of the prefornsto
be noderated, can be provided. Here, when the nethod ofthis invention is
appl i ed, because the period of time forwhich the preforns are cool ed by the
i nj ection caempewlad urel@oertradtu tviohh dargiot imeobtaihedi s Gedeckorgeany,
thanconventional ly, a relatively steep tenperature gradient fornsbetween
the i nner awdeouttsriswvapreformt he pPrieworme)dethd ahaoddedr atiaaudt vhehouat er
wal | vicinity beconmes _greater thanthat in the inner wall vicinity. By

provi di ng tHﬂéf@68IMﬁd%5§hé63”?ﬁ§sdﬂéﬁﬁéPHE&P@ grEAPEnPecaRtBENABder at ed

and the innerand ter walls, of th reforns can be bhr.ought .to at enper.ature
Suitable for bl okl Eﬁ'ihﬁ&. ATB8. 1ATeRBATot REESSET Eh g‘ﬂﬁgéﬁﬂpan, stetedn

ek Hehob e B AR BB E oAl KETAT BT B g e
path be car Prda BPL B AR ST orr RS e Rl BaFFi & TEbb AR ol
thispitch Poofhdohfal hRdLNend! of Uun £ 1ansTid s didy St 2 1RQEestEMhai N N
preforns are simultaneously transferre o n carriernmenbers’is repeated a

plurality okttregess .aMhethé hpsergsrfomettam Wehd abeme CEld YpN@ssure was
pi tchconversion in the second carrying path being necessary, evenif the

r.ber of phegbr nsCaihsrduemteiousiwhemjtbet poafoomdes N ¢ mo Ried ABRmDAGR G- 15
‘"ncreased, because only n preforns _are transferred at a tine, fewer than
when N pref BF agusitewsdithubt HRédosMywad An§hackagsst Basprapotisncaanpetedsi |y
correctly positioned on the carrier nenbers, and al so no conpl ex nechani sns
are require8b56188 5 this. According to still another aspect of the present

pref orm ol ding Seac RO ArRdaon suapdt Ag BFeres oiffs &Rl Kbieaiog
Station fora5hr eheh R gwiABhdbag: L pendfaPr 8EORRE. 18R 1RENpALELES<eand
ransfer station for transferring Sald pfeforns from saird préf orm nol ding

station to pabéobhovwoRRkdche ahat itemdssaicd nyed odva yok domgtAbatingaction
conprising: a first circulatory carrier for intermttently 15 circulatorily
carryifig a phuialyi syrdécenj eddcamseaie ttolgds tEaoed raveonfe pardrse odndthleer
along a first carrying path; na injection nolding section including an
injection cavitey welld sapipre off Béiend @farpedvh¢hataie 16 eaatartsaiidh

i nj ect | Tol.ds, which i s, stopped i f said i th 20
such that ahNGr &BIFRYIBReFaY i i ANLEONR] Bef tonhiFled i (RY 15 GPAIEE theck

bei ng directed, u ral v, . & val ,.sect f ' in
D SchT S UPE 6 A RSS9y abn3o8h 8RaAeh s TERAT Y Pl £ TRY. o
(Pt carryiAg natdrdid Nosid 2t eTOMRAYMO FRtBsAl BRE and [ $ehpoPattirend
state, said ow nol ding station conprising: a second circulatory carrier
for ipgerm pbeohby aimesdrat oridsy garmeguia t hehenl desl or efrerasmt r fosharowed

fromsaid preformnolding station through said transfer station along a
molded, a molded product of uniform wall thickness cannot be
obtained.

Thus, in a conventional hot parison system, unless the

preform is amply cooled by the injection cavity mold and the

25 injection core mold it has not been possible to obtain good
blowing characteristics or good bottle characteristics.
Because of this, the injection moiding of the preforms has
required time, and the throughput of the apparatus has been

low.



2 2 _APR 208 -16 second carrying path with said preforns being inverted to
have their opened necks directed dowwardly; and a bl ow nol di ng section

i ncl uding a bl ow nol d capabl e of being clanped relative to one of £aRPdAPR 2003
preforms which is 5 stopped in course of said second carrying path, thereby
permtting that preformto be blow nolded.into a container, said transfer
station conprising: a nechanismfor receiving the nolded preformfromthe
injection core nold with said nolded preformed being its 10 erecting state;
and -anot her nmechdairsoutonthevergiioi] enes dnaeeeaved presfrorassocidsed nwéthed
state. According to another aspect of the invention, an injection stretch
bl ow nol di ngngechiédnwaereteh ith] ae¢tniaold ng ded iR es afsomngs tiee hoitapaf ésoed
froma preformnolding_ station to a_blow nolding station by way of a
transfer stBgtbadandnEhedpres bhasTat LOWIBH: mol ded into containers in the

bl ow nol di ng stagkon IS characterized in that: .in the preform noldin

: g
station the pref8PRE APeOF 98 kct o ERA it oy gl Nes MR efi Nhodpen
neck portions _th of. f.aci u . the t t at.i_on, s the ri ght
preforﬁs upgfaiag@g éﬁﬂ%%FQ%Qfﬁﬁgég&e5?@F3f5§£§gsiﬁe]ﬁ(ﬂé¢x§%ﬁ?%'s?ﬁ?ion
in an inver S : { i {i I l,d taikners
fromthe i n%gﬁ?eﬁieﬁpggg g@?rosf'z‘sté:\};l‘gcr%{s‘r)]‘é&o{??oﬁgﬂ;ig}gzﬁmt;ﬂ%ngxqgﬁgﬁgr gpgﬁ%\segr e
ol ded in apnEPhbgRY e§t BE EnyM hBEnLPEEEUPEGKNROEL tONGel RETREJURHALH
result, the@Pnjection nmol d %1an%?ng Is vertical clanping and E % ﬁ%&QZOOB
-17 is therghol eyspate: say nthe MEIs haealise redilow mondrimal hichinectad
fromthe preformbottom portion side, a stable arrangenent wherein the
igecti ng appawatasiandmoheé isj theimostaskpgnadve, aapdditbposedtonfathmshi ne
b and the injection 5 core nold is disposed, thereabove can be enpl oyed.

Al so, thecaubéowheav t hie Merlek dNEE eaS€ ScaAPHBBAYL bN tAEO M bW (bl Il AGiesnEmben
they are in an inverted stati, t he oBenings at .their neck partions can be
po

uieddto hav@ftﬁévdﬁéﬁérnﬁ?s& rt EYRREdl ves Moddi 118 ﬁéP@ﬁéﬂN@Pe,‘Beééﬁsed
under neat h PRE B £F By FRTEL P, FRRE FReT 15 oEan HEMha¥e BER ce A8 eR SV hakii ne
bed and theh?ﬁ@(/él‘[ BRcdlse0fad Nge L PYHER! dbBYeSedid OB g"?@. RS pfRder | QWe

Wth use of e separate receliving and I nverting mecha ni sms, a prerorm

can be invepygdawni dspd feet @ hiyp i Mtire Heijeg trieeemead.i nghe ysyst ¢mmef
the present invention can easily be applied to a nore rapid cycle of
nmol di 1. Thengi cahnof bejsatntemeth| ditey oipe rtatta opr efadremorfoledicing catvattiyonni s

| arger than the pitch of blow nmolding in the blow 20 nolding station. It is
t hus pref er 4be & toatcaid i dedidvhag wearanfaml i neeedekov. piAldae cWasgi e

hani f h i id f f the jnjecti | di itch t
the bl ow moNHPRET pPf cHOTEVER o1 o & TS50 15 UHH AR IS bY ¢ SRCT €4 aPgentnan
t he 25 bl | di i b, t . 1 he bl [ it
at?ained ?2§§3¥a#@gy9%%@gﬁ fﬂirgégifp?%gqﬁpc an?@h&ﬁggoﬁgce|'§3Q?€§ the
g!.%orns- ThEmSY Pt &M Pl avf 115y H&Rﬁ??ﬁmiQM%NF%%GngPJ?ESbhh hechRRlishd ¥grany

i ng apparatus which redquires e change of
20 supporting and driving these increases, and this has resulted

in increases in the size and cost of the apparatus.

Another problem has been that conventionally it has not
been possible to eject the preforms uniess the injection core
mold is completely pulled out of the preforms, and

25 consequently with a rotary injection molding apparatus it has
not been possible to carry the preforms from the injection
moiding section to the next stage. When on the other hand the
injection core mold is completely pulled out of the preforms,

there has been the problem that this pullout stroke is long



2 2 AP R 2003 -18 'The preformhas its barrel diameter smaller than that
ofits final product configuration. Thus, the nunber of prefornsto.b

handl ed can be increased. The optinmum pitch can beprovided in thezbfolWR 2003
nol di ng stage. 5Such a change of pitch nay be carried out by the invert-ing
mechani sm In such a case, the inverti ng_éggchani sm mayi ncl ude a pitch
changi ng nmechani sm for changi ng said prefornsfromthe injection nolding
pitch to the blow nolding pitch. Thus, the inverting mechani smcan perform
its-inverti gai0ghep oweirlaé 1changhmgotfhenpr apparatlisoist Reghnj ection

nol di ngpitch to the blow nolding pitch inmediately after the receiv-ing
mechani sm has r edeiovtéd rt her gy ednor s Theersygham ofhdmepoésepdr isorenbilow can
easily be applied to any npldingapgaratus whi ch requires the change of

pi t ch. 15Sucmodddngndé errpinedhoidy beacdotiagy eat ritart igper answvemst dtingn
bet ween the preform nolding station and the bl owrol ding_station. In such a
case, the tMagrbfige st iy eedRgeNLed rRie 1R ith afe t AEWaY &f 6ARETeH0RYL he

injection mpldingpitch to the b] ow ol diing pitch i mediately after the
transfer ZOSFbPi Jﬁ’pt@afs}’ refdi Vdd Jichetggeg&rogs MO GhN%h & 85168 m ne B8 nggpéti on
and thereafter inyver t r.ef Jn ral, f said preforns has a
fl ange portFéﬁﬁgglgn'ﬁhgn#g)rf&tbgre%{ﬁéts P£9$§ﬁgz{‘ Jfrﬁgﬁﬂt%émgjtdgpﬁaﬁeaitéﬁﬂt’er
of the barre oW .th I : CAS t r i Vi 5 hani y
"ncl ude: not 87 BLSmRSere HadH of | BBl AL Logaged: ne i Tor FF CREE PR ETHE
portion to hakdckhenprsbPaMhdhuss Waa1fl aBgetROT th Ry Cafd TRlHRbk¥cRbd .t he
pref orm ast hrough a support ring or the like and yet will not danage

pr ef or m goweeethe ohicangdeddes endti o nustd aontsed t tdre bar selit odown? 3 APR

3 -19 ° other part of the preform Each of the holding nenbers nay
inclut® an dpeg/stes&éingcupni smefos Mduwl Med itk eltedss @ sttiae teidef oimi sl n

such a case, the open/close nechani smmay include a passage portion 5 which
can hol d t hésf P&R@& Sgortthieon roife AtHe oraf RA Md WS | €ORER NS t NHGEf PBShaRSAN-

portion sma|ler.than the flange portion to pass thrqugh th assage
portion. Thb@?tﬂﬂg 858H?EF8@§ h@cﬁéﬁiQﬂ?ofugﬂérhﬂpégngnﬂeﬁgégwﬁﬁﬁ reliably
hol d the prefor i t.h y pl.a d t. be e 0 d a

preform easily ghgﬁ%ogﬁkysgry%ﬁhéﬁﬁphéﬁirbfp?ﬁfiQg?ggbgbggigigdisEzgﬁSSf
the hol di ng¢fBbRESughpliRCoF eEREVHUEr AFSNaRpEMTEY | BS! U8R iBBLCLBEVRAr !
whi ch contacts at |east part of the bottom and barrel of the preformto
hol d t4ie prefoom oF5tThesist heqhdtbdmfor aarelingf uphehpr ebpamatas heen
reliably held by the holding part irrespectively of the final product

confi gurati enpr@&atémdias ke iseindi agdnthn®ep BOAECt hel treckd Ving viewc fianitdmrnay
have nmeans for cooling.the outer wall of,the(greforn1 20 The cool i ng nmeans

can cool the pref8FRTAANEEY bel hg! Hed IRIThe Holldied veRdeon dgr Proyiigel y,
t he outer wall .of. tge Breftorrp haiﬂits t erature hiﬁher tanan ttBat of. .t he

i nner wal | £Rer8dfC4i1A8e SRS L5t O RO TET Dt IR P LR ScRNEi PREBPHeM 18 t
S as cor LAS - {1 he J1 ke, i n ut 1.2 f, it pref.or m
t!1di ffereﬁggbﬁf \t%a}é)eraa{rﬂ r]:e b?%&ggght hgot&l]ﬁgg aﬁfﬂml&ﬁntsr %ﬂrﬁvg (%T% t ﬁgme
prefoggn canjRgcEedbReomBi Agr apicdky t ilee caronsl §hé EHEAEQT ¥nBakhkelydBY be
adapted to orientate carrier nenbers at the preformreceiving position
opposed  2t2mAPRf~t38 oROradltappanxeusi ognmthbaabgnbet BRonyshed.of said
carrier nenbers being equal to the nunber N of preforns which have been

i nj ecti on nol dedABPiDRTf anBdasty oifn thige vl Aol 8l hg Braviida. ashiighduch a
case, the invert i,ngarrechani sm may have a_ hol di hg. mechani sm for hol ding the

N preforns f TiR&eBANENI fGhRT ORUTH Al oI & oY BRIGHH ARRAR W mandAedfady
deliver the N, prefarns to.ihe sane.nunmber (N), of said.carrjer nenpers
Stopped i ¥RRpHEan WELEs T REURAERL e i bE rBRRiNg e RBMBRGT Orfrs.
Even if the : of [ i . I

artictres, tﬁgvg*lgg\%vsnépgg#&ggﬁ%ﬁédgf@nﬂie&g%@ﬁﬂe&rrg%%@t feoq:ha‘gr)rbﬂ\gr%ﬁb%gr
at a batch papnge. ihRHeaskfe delivery of preforms can be once attained to
sinplify the 15 systemin procedure and construction. The apparatus may
further include angedbee 6OjetoVidy tige r ecevom homechani s iprdwiede an
hori zontal direction. The receiving nmechanismw || be horizontally noved by
such a devi ¢ajattepni tsttrast atecei oed moia ipreef epparatua ol tinedhpdstwhiiedrow

t he renmoval 20 section of the injection nolding station. Thus, the preforns
can be delivwbidg ©xPtled tiRgertengh@@EnanESHY TSI C taHCHeP fvEOY ¥ (prsor s
fromthe receiving nechanismto the inverting nmechani smcan be nore sinply
performed using a nore sinplified nmechani smfor noving the 25 receiving
mechanismin the horizontal direction.



Fromthe sane viewpoint, the apparatus may include a further device for
nmoving the inverting mechanismin the horizontal direction. In sughaARRs2803
the inverting mechanismwll be horizontally noved by the further device
after the 2 2 APR 2003 -21 inverting nechani smhas received the preforns
fromthereceiving nmechanism Thus, the preforms will be delivered tothe N
carrier nmenbers.It is further preferable that the inverting nechani sm

i sbpositioned at its stand-by place until all the carrier nenbershave been
nmoved he1ghagpr afigom hecei vinw poséfbom, wmpehotdi®g dhetpipheigr in their
inverted state with the neckparts being directed downwardly. This can omt
time regabiddtyoofnteetcohe paeisonsmétbodOtheir erecting state after the
carrier nenbers have been novedto the preformreceiving position.

Therefore, Anetheef odtbechnbef detheerigdand itafe darriter peobéds wanh | ess
behavi or and/ortinme inmedi ately after all the carrier menber have been
novedt dNi Bet pPRf DY iR Yt & W o Eding aRpakatésranh@ethoshyiherwazpbct of the

i hvention, aninjection stretch blow I?in t hod conprises the steps

i hﬁﬁ@&ﬁéétﬁ? PHj“é‘&‘lﬂifHHm Vi 3 RB_% Oﬁ%ﬁ%}scﬁﬁd?@of PoPYRRRGHene
En‘i{fﬁ?zévé‘b2%(5.6HZftﬂﬁe%@ﬁi&hﬁ%-%@%é% Ejtée@{p.eeg‘ﬁ?t@g%:tamﬁgﬁéﬁéi é’i”n;atvhéy
"oy cot Phar85fE £EFGE s heaRed s Elpy heCERTr LR PO Pl F e s nEddE e '

beencogk gd hAdar B N} RS Pk NeFle t GABLE AHAT £an CheCkRP Dy t 860 PE&T g6 FEES! T om the

injection core nold; heating the ejected preforns to a predeterm ned

er ahey earand dilearseaf terom sithuel tiajeeusiloyn ove b ldnana ofarcopéai ners
f™Omn of the preforns, 2 2 APR z003 -22 "wherein the ratio of the
Munber st &b hnd bl ows M@ hded 3:thescadrtdirngat o aexper talehe s bdamw i edldungby t he
presentinventors, in the case of a general-purpose nedi umsi zedcont ai ner of
capaci t§MREEdIY¢iters having a relatively small5mouth (the dianeter of the
opening in the neck portion, 2 beingabout 28 to 38mm_ far whi.ch the nmarket
demand i s Iér é‘é{fet?‘ﬁér A torTg §ﬁﬁul‘t%‘f?ébh‘5°%l‘ﬁi ntP n@FvYEeN, 2R shoul d

thie 1 K0ZaeThod walel el Bibw PR hE abha PARUS T bBERGS B3 tn Mo hERT R ecti on
core nphd féfrﬁ@e@éwe td‘ﬁfpéﬁér%érf%@fﬁé@rﬁmt’ﬁé’ fr’iﬁ’é‘?%‘ﬁdiﬁd:?&ﬂ@&l ¢gvity nold

and then bl ow nol dedt hereafter, e tine required for e rnjection nolding
1™ apref orhef @reFogenter td - putpeateaediafiory Zete ConbabRAfRE iFhoptiened to
approximately 3/4 of that in the case of albconventional injection stretch
bl ow nmd Hied). appar at us, and ani njection nolding cycle time of approxinmately
10 to 15 secondsis sufficient. A blow nolding cycle tinme, on the other

hand, of 3. 6At Judthesecontect s ofuf £hei eventiief dde, 19 f PTHIVIids e@Pi on

| di [ ' d the bl | di i ' h [
T1: T2 TRIYELE v BT rh T h T TR erie Sl ook HEGHOMG: S80S E8hTA ners
S e . _ . ¥ houl d i
g’aﬁt@@@%%@éto PWs—tsﬁa I o.% caglrryisnnéqgg'[aétagé tgbingmgat ?]ggglr%;%/cgﬁ

Ay ef ergdl w1 dhai?Ridte Wi Hign decid yhdpl ding step can forma preform
[ 'l thickness ranging between 3.0 nmand 4.0 mmIf the

havi ngt he maxi num wa
wal | thi cknessupthdheotpief or ofi shkarigeentthan tilkenmxiprow vdd ug, bl be
difference of tenperature between the innerand outer walls of the preform
beconeso t@tng aggearahits wizh2 whQaR 20031s2Bossriddsi riabl ¢f fequentdyi ncrease
of tinme required to reduce thedifference of tenperature or any speci al
means *ﬁ%ﬁ‘tﬂ@ﬁifﬁg‘f)ﬂéi Radpwwhle rgcCkhe hridvoPhedodas it ﬁssﬁéﬂgﬁaﬁ)abl e t hat
Nn is_an int]e er when thebinjection and bl ow nol di ng steps are

repeat% WY NN eMAE ek, r, for exanple the N prefornssimltaneously
idj ection I i ! C ar -usedqv {.n ral er (N n)
2|c?f bl ow rmlnld)i ﬂg’dtcﬁyé;rl 2%6#%# g%li h@e éﬁgghgﬂéﬁoﬁ%t ﬁ[(raos r|06rve‘t‘(§ergrr€ gﬁgu?n xed
wth } ,%)'i@é W ed +W;tsh PRI 1

pr ef omymﬂﬁl@%us y H%Fg@\é\wﬁﬁbtﬁhgtsdtgsequer:g]séezgon %?/%faeFel Breeforms
from di s ety i enj et f e mad dh @Bweys! eReari@nd@rxethansibt o Wal dedofoget her,
the carrying sequence is different fronthe case wherein preforns nolded in
t he satiee i pjeebd i arad di el Sege| £h BS et Enerup t aneded! fobl bemperdédreoget her,
and the controland structure of the apparatus becone conpli cat ed,;
howeveRQddi &t iavehe i a4 JalSitni it e§empesapopl @i Atler @ired ordst heo ogher
aspect of the present invention,a blow nolding apparatus conprises: 20a
circulatory carrier having a carrying path of substan-tially rectangular
configuration that has first to fifth sidesand a plurality of carrier
menbers that are circulatorilynoved on said carrying path;a receiving
section disposed on the first side of said25circulatory carrier for

Y 1 o Y



-25 a plurality of second heaters extending in the preforntarrying
diréction on both sides of the preformcarrying path, wherein the second
heaters are positioned at such aheight in the vertical direction thd APRey003
face regionsSsubject to blow nolding in the vicinities of the neck
poriionsof the prefornms. According to the_invention, although the region

bel ow t heneck portion when the preformi§ upright is the nearest to
thecavity surface of the blow cavity nold, it is a region whichlOis to be
draw ori ent@jechly B athilvel ymoughng Byt cipatriat@ richi 5& £8F &N buidvh Wb d$AgOoNTs
heaters on either side of the preformit can be heated to a higher

t enper at ur egdhrared heut r unkportion regi on heated by the first heaters

di sposed on oneside only, and a high drawing orientation degree can
bel5secured. Al sb, fliedhese othpedt r stff helae erisvand idinspovsedtonponesidde aml y,
the arrangenent is saving. Furthernore, becausethe efficiency with which
the regi on Belesd tde SigcEdats tHow @aildinsageparahefeand mathoénenichtdan the
heating time can begs&ﬂortene and the overall |ength of the heating section
Can bEIONBGE SRS H1TH0UG. ans: Hak tacHbch TN ThLLinGcoe ] oh, Car 160

o oul i . PR AU e Sk PLELOLIE, 8L £ L LU SO Gatricdlong ol ov
section comy st SPALAL ALY Pl AR LB ART indl Bl jen 2t one

heating sect i @ndi 4 e ol PR Al eddighe standby section is provided
wher e at CF;ZrlcgﬂAPR 2003 -26 | east d;g‘ogzgh ntlcjnber of prefornms for one bl ow

ding cyadasdresimpped andnEds to standby before being carried into the
wol di ng section. According to the invention, by a standby section
bei ng®pr ovi ded baf amg etctte ol ewretkcdi bowendidnngt dpparatus according to
tenperaturedi stributions in the synthetic resin preforns, which have
poor t her mal theondan §4any COMPT IS@ Soder at ed. Nornmal |y, becauseheating in the
heating section is ¢ ut fromaround thepreforns, the inner, wall

rried
Lonperature of | thereaer B e Hen: Uil Tha ot RARCERS0BIIe G AP !P { SHMERS ur o,

ftorbei ng_heat & PROBr A 4 SroRbh b1 B Ho o8 bTEERD thhitr APaRddBactirs
t her ei n, t'ﬁﬁ%ﬁ'rﬁd’%oﬂ@i%tr%” Stics arestabilized. 15A so, by actively

carrying out tenperature adjustnent’ onthe preforns during this tenperature
nmodengtion time 4 /riaheFeandbyt seati®On, t tdrs afiorgmneapregogmdenrém the
tenperaturedistribution for bl ow nolding which could not be obtained justhby
si npl y heatp megf arime nprlefiovgrs tetiiloe rtat athiendp tolwe moA@iTilmgy tssrapteiroat ,ur e
regul ati ng menber may be in the formofa tenperature regulating core that
is inserted intdhe&d it dititor réff ofrfe MOrlEF HOM St tridguICAMP 1t He S ‘enper at ur e of
t hei nner preformwall.Al ternatively, the tenperat.yre regulatin nber may
b251 n t ho. £ or mebrC A SIAE B F &1 ¢ K01 267 ng THar AN eyt A Taar 1Y
p, iondisqq%d e prefar t r r egul at |
d"¥| de t he ‘%r ef orn?ﬁ ?ambg‘gta% zﬁ%zrgﬁeg@e gﬁﬁ%ﬁﬁ 1‘53“{ ncg\:pggni]%% ]O@'R &6tfe
cont el | ed gy deep&rsddPa@Part; 2 2 APR 2003 _27_ One or nore of such
tenperature regul ating nenbers mayextend al ong the axial direction of the
preformat one qin o A0t TUre ee DAty t §ec peshphery iefj elchte apr edrdinglhtise can
provi dea distribution of different tenperatures in thebcircunferenti al
direction afreafoeng dfarimgAccoriaijeg trio namavicry aspletttade tiner i wivtmt wion¢h
ani njection stretch bl ow nol di ng. apparatus conprising a prefornmol di ng
section forthfol Ui IRf Prast dFhEe dfdl! @S bl &1 RPedi AfsdbEi SR TOH M A Hibl d? he
containers from t]hle pr.ef orns10r et ai ni ng heat from when the preforns were

|

i nj ection VR NilScKdenPesi 288 in that:at a location in a path al ong
whi ch .t he preforns ar. rried fromfhe ef or 0| di ion_.tg th | ow
nol digrqgsecti on tHer Jgg%ﬂbgvi %I%%IPEO i sfc '{ar g?é e@ﬁb‘? s@gteisfg’ﬁ or I§§Wi dffﬁg
pref orns i C ; rel e e LDl | ki tA e
carrying ﬂ@%ﬁﬂﬁ%’t?éﬁ@yﬁe %hg%? gsvgﬂﬁ?ditﬁ\géﬂgp ar a ﬁoanéaé;Pel ﬁ@% ngé
machi ne basgcgjbgmiiqh ttHee carrefydng mRltt NG rend HY oy a1 dhdgsect i ons are
nount ed. The di scharge guide section may include20a preformfalling port
fornmed through tAre ingpcftace of réheveshow endlasen amuk th oxh @ice ofrai ngonduthéng
the preformfromthefalling port to the machi ne base side. According to

anot her aspgoterdfiarhdoirnbéawi saldangngeastaonessr érem prefondBdraga et ned
wherein preforns are25injection nolded in a preform nol ding section and

t hesepreforns are carried to a bl ow nolding section and cont ai nersare bl ow
nol ded fromthe preforns retaining heat fromwhen thepreforns were

i njection nolded conprises the steps of:switching to either a container

nol di ng operating node or Af 11 tvl/~ -28 a preform nol di ng operating

Y R T Y T T



Fig. 5 is an underside view of. a rotary disc; Fig. 6 is a perspective view
showi ng the nol d-rel eased state of an injection core nold when a neck
presser plate has 2 2 APR 2003 -29 been lowered; Fig. 7 is a pa;gigpk)qou3
sectional view showing the injection core nold and a neck cavity

mounted on the rotary disc; 5 Fig. 8 is a?vieM/iIIustrating a preform
ejecting drive mechanism Fig. 9 is an enfarged sectional view of portion A
inFig 8 Fig. 10is a partially sectional viewillustrating the 10

nol d-r el easpdagt atronpfwridre tHd 65t POrvOr Re AB! dnJEcmoﬂlmmdédp@bhrfa'i!s)és
sectional viewillustrating a preform1 ejecting operation; Fig 21is a

view illustraki Bdeplge ofperation of a transfer station receiving a preform
15 Fig. 13 is a viewillustrating the operation of a transfer station
handi ng a pref or medears ing atbeowpirelfdirmg , st anil dad FUging4 ag¢ alphan vieew of

the transfer station; Fig. 15 is a side view of the transfer station; 20
Fig. 16 i s Anpean iginewadte Makd rakd ABmHEY esft 18Ns &dotick YeiMeld at 6F 9mcahei er

provi ded in . the bl.ow nol ding si tion; Fig. 17 is a side view of the carrier
menber® showdNJRCEIGN £8Y1&¥gMO18iis a partially cut-away front view of the

Carrying directi Bt DhosrigdR. fbko Ay BB ;Hieéﬁriﬁvnfv?cér“eihﬁmgrf“n
"0 Fg. 210PL Y Theatns] S EREIAR L mﬁ?ﬁéﬁ G re s SRR

of the i ”VeﬁtbQPEW‘i‘ﬁb%é‘tﬁ Wéh ETRleS p%fBrrﬁrstég_E ég@éﬁ@@i b;r T ARGRUI B rAr €

different fromthose of the apparatus of Fig 2 1S aVview
ighustratingorBemopearati on of a transfer station transferring pr ef or s

| e converting their pitch; Fig. 23 is a sectional view of a tenperature
adj ust0ng core diisposbd i ejectimgdbsestien pneJErtFing 2hd s pa efearmsondly
view of a tenperature adjusting pot disposed in the standby section; Fig.
25 is a secredrasingewhsf 1Njes 19@nﬁéfatIpédaahﬁéﬁfﬁgmneﬁﬁérs di sposed in

t he standb ect 26 a flat co ta r bl ow nol ded
e e T he T omsBREea Lo HLsY aip i Hie ol 12380 r E°F S e Bre¥oThs

retaining heat from when the preforms were injection molded.
According to these inventions, the preforms injection

15 molded in the ?njection molding section are cooled by the
injection cavity moid and the injection core mold and then the
injection cavity mold only is released from the preforms.

After that, the preforms are carried to the preform ejecting

" section by the injection core mold. The preforms are ejected
20 after being cooled by the injection core mold during this
carrying and in the preform ejecting section. As a result, by

the preforms being cooled by the injection core mold even

after the injection cavity mold is mold-released in the
injection molding section, ample preform cooling time is

25 provided. Therefore, the preform mold-release temperature at
which the preforms are released from the injection cavity mold

can be made high, the injection molding cycle time can thereby

be shortened and the cycle time of the overall apparatus can

be shortened. Also, even when the preforms are released from



Fig. 27 is a plan view showing a transfer station in a further enbodi nent
of an injection stretch bi ow ol di ng apparatus constructed in accordance
with the present invention. 20 Fig. 28 is a plan V|eW|IIustrat|21§2MeR 2003
open/ cl ose operation of an open/close nmechanismin one of the holding
menbers shown in Fig. 27. Fig. 29 is a siéie vi ew showi ng the transfer
station of Fig. 27 which is inverting a preform 25 Fig. 30 is a side view
illustrating a state that the preformis conpletely inverted fromits

posi tion of tk 9in 28c 80 t H£N4 @iyrl mm egitg hhgnceémb@fa@erﬂéﬂ deE'ogma%onsRa

front view of the recelving and | owering nechani smof Fi

2003 -31 Figf 3Rei Sprefdamd Visevpefvdreed npgr timg dhgeha!ﬁ(bnngc@r/@r mold.
mechanismof Fig. 27. Fig. 33 is a side view of the injection stretch bl ow
nol di ng appruatuisraccer dnog tom iyhedgeeseht ewmloddingend f f bc Fegey 34 nics ease

| ayout di agram of various sections in the injection stretch bl ow nol di ng
appar at us ageozdsagthe Rﬁﬂémmn’@ﬂﬁdnmﬁm CoRitgc t3%iith & hel am jeicdwon
showi ng a transfer_station in an i ni ection stretch bl ow nol di ng _appar.at us
const rfuct edCQ he 1P kit @6r dhAY¥ea (R t3PQ1 & i 1aNt GeneAYeRdddi Fents tefl 1tIRa tgodsent
i nvention. side view o

i f t at F
Fig. 37 is & 8 ]cﬂﬁsiﬂ &/réf‘spﬁéepgéepw Elaea @]ﬁ%\%ré’r ;stna r'lsg c?Té%lplé'nﬁ\folrﬁ{'\she

L;ﬁgf_fngroitﬁ?&vé%%aﬁrghﬁ?ﬁggHg't?rsﬁgf‘éﬁgit‘f&[ Modrtdd) buf T8’ had il
Garryi ng O+ 40| SHROL 10D, &aBTSHET BEACERRONVTOTY Wit el Dot e ety saas

apparatus 2 ven ion are“applied w1l be descri
.{/erence t@néh%rr@%qnpélﬂylﬂé%tdr@%a%ed% erﬂh@dlw@fo%st hend Ttpediby
ention is shown in Figs . 1 through 26. Figs. 1 through 26 show an
i nj eqto on s§tathi bé owvheonaiig 51 akpes at ds swiriidl tiis neneo ¢ nizeadiceisti vefl yt he
present invention. Overall Constitution of the Apparatus Fig. 1, Fig. 2 and
Fig. 3 respetewviedydedecanpainevbews iackr die \Areai il ‘aSI etr répdebyi dweof
the apparatus, of this preferred enbodi nent, and Fig is an enl arged view
showi ng z@@a@atwrzo@@res@ome R ANGAMOS Sof A Trat 03 6F SWREY the
preferred enbpment As shown .in the dr ns thegﬁ@ aratusa_g‘ rlse
pr ef or ol o neg %’fr%\t]%r{‘olto reéu,p d fe(resy[ ‘é‘ode a A} CRN |hr?d | on
300 di spose é‘ea;pp? gtv\i shown |n Fig. 2, the preform nol ding
station 10 as aro y disc ich has an |nject|on core nold 50 in each
of twq sl ocati ons @éb@r"’(gir?g of tg ot @hb PR AB0 8paEt apd igna f'1rn$ﬂe<h'tr1%lr'\| at iy
carrier which circulatorily carries the injectioncore nolds
intermttentdjeat DNy St rotet Yo Tew ryo Ngi wat &pp&And Ol §) ecmpoﬁserel di ng section
14 facing an injecting apparatus 12and a preformejecting section 16 facing
this injectionno} dinef osgcmodd ing afcetﬂegpg@nvmq/c TQVimdeld Hig pH@forms;
st oppi ngposi ti ons

secton 14 nee %ajo@&em«'a £a0i S aoich 4B0Co St T?vg bib eEt'grgDAgggg%ld
42 i

W70 st TR e ST Shilion 3] S on ol ¥ N (N> 2). Tor example N -

4, pogforms 1 ata "’ttr‘arFF'sJer“stt'a‘%1%%8{”%%&‘%%"‘91ﬁgl Shé?rbrléfof'rﬁg()e%rﬁg}tﬂé)“

carenold 50 is released fromthe preferre ment ,
a neck portpsmf@ﬁmaﬁ&mmg?f@milomStmtﬁ@dbbdw&a@w@ﬁgas@@%oﬁaVIty mol d 60
which wll be further discussedlater, and the preforns 1 are hel d by this
neck cavity nol dnrﬁ@rammtﬁee|my@mrmnn@bdengm!sda'éﬁ)oandomarmsed by the rotary
disc30 to the preformejecting section 16. In the prefornR5ejecting section
16 the preforns d arfel ftect ed nou leiargt el eged &M omfiave nelmecfa\ﬂlt‘@iémﬁ)‘l)d 60
after a partj al reI easeof the ipjection core mol.d 50. As shown in Fig

the bl ow not Uiyl &EQET bh 0" 'hhl;”%\seél)ﬂﬁgm Acufdr sty @érrrﬁyérﬂgso?ac‘ahpr%| ng

Four Z%prOCkFrEJsecgmn core moid having N(N22) of core pins disposed apart;

an injection molding section for simultaneously injection
molding N of the preforms, said injection molding section
having an injection cavity mold including N of cavities in

which the injection cavity mold is clamped together with the



2 2 APR 2003 -33 to 320d and a carrier chain 322 running around

t hesesprockets. A plurality of for exanple ten carrier nenbers 330are fixed
to this carrier chain 322 unifornly spaced apart,and a preform 1,0

bottle 6 is supported by each carrierSmenber 330. In the carryin@ éaE%RdﬂMB
the_carrier nmenbers 330are provided a pl?Lgrn1receiving section 304 which
recei vesthe preforns 1 fromthe transfer Station 200, a heatingsection 306
whi ch heats the preforns 1, a standby section 308whi ch causes the heated
preforms 1 {Qjé€tPoOnacoly1Ast @nsibyppdd bl oW el €1 ngt seet i win 31k v cdndl ow
nol ds thepreforns 1 into bottles 6, and a bottle ejecting section 312which
ejects the bottlgs 6 iecbingi dectthenappar atepecfhind| ewefalrdisng fsemt i bhe3i 0
has a bl ow nol d 378 which isclanped around the preforms 1 and bl ow nol ds
one bottle 6nfeohiceawtr ®mold by nelpapi g of ham Lhe dnjegdnpnecars mopdef orm
1. The transfer station 200 transfers the prefornms 1 ejectedfromthe preform
ej ecting sestopmedolof theel bF &t obad vl R f@tAti on 10 to the preform

recei ving section 804 of Lhe bl owol di ng station 300. In the preform

ej ectithg secti ondN@ ERS0R heW fPet@TR ndt &t RN IR HS&®' N preforns 1, i.e.

he number of pref j mul | I ded in the injection .
o1 di ngsecti on 19, G Ulet Ba A0 ALPT o, GRR 197 t ndof) and? ST KEFBALE0 n

f 1, k.8 oy ef 1 gi I lded i}t hey bl
ot aimg. sect] SR bt BTET P nRasty i) 8B ss. T MG SR P, epdhy ofnd %
time. In ther appanial tPaRdt ol fe@r £ G T et TPOFS MR Mo 14 ONG SESL A6ASDY the

si mul t aneousl yej ected by the preformejecting section are transterred

at a tingrawstde ptetpsm r@eei ving section 304. Al so, whereasin the
p™&f or m nol di ng station 10 the preforns 1 are injection 2 2 APR 2003 -34
mol deid i n an upra ghtowtma s ing seod itorarfofrers iswdtiaoe o280 yt hépwefoldsng are
turned upside-down and transferred to the bl owml ding station 300 in_an
i nverted st bt &N bf @fm 6ONHR hae &b atfir@m 105/ stheheP r €8 UR$n msladichgb3ewt i on

10 will be described,with reference to Fig. 1 Fig.,1]1.1nfectian | di ng
Section 14 ’B‘Pﬂsn‘?]:fi‘s? stSeg Q) a[‘é?’}@ﬁr rg erb@g"Astﬁuawn1 ’??1“#&&109 2 Mn@TFi g/?oﬂ,
the injecti i td 1 f psef ar, i taglLo I

provi dedwi GRal T ESRrTE MG a1 8 8V AS TR U o BFeh e rdeRt ShepBaetor e

f orexanpl e g} AT i NPPSE $S0md NS o} #1$. di sposed abovethis | ower

nol d clanpiﬁgég#%te120 and extends fr%ﬁ§§ﬁ%?njection nol di ng section 14
into fdhe preformegecdimg sesti ondbidr Thésesppesf notide cl fnpengiphat ead2 is
novabl e verticallyalong four tie bars 24 provided in four |ocations around
t hei nj ecti ohn et tiowy steetom dlow Aso kthbvey metkod. far /o HdiagacdRitgindrsa

fixed plate 26 is nounted on the upper ends of thetie bars 24 and a

cl anpi ng cyf {9MeP reg or@spolmtatn bid t headof f xem mhate de e faraipi wgre
cylinder 28.drives a cl ingrod 28a. (seg Fig. 4), and the upper clanping
ol ate 22 o YEhToh TR Ot 1 S| b A0 BBa. Ac shown i1 FI b |3

t ig. 4, ther i Stid utin il S WLaul.atary . canl IS
rglgpablyZSHDyntQ%ﬂ% S?miqtﬁgg}.igg.g%et%é%ﬁgﬁbP'c.8ﬁg%§gbgﬁ§pea;2ﬁag§ghown
in Figy 7, 4Rifn{&d87oh Ldte IS ahdxad Hp géc_rt%%t canakshabt d34from the
rotationally driven by a rotary actuator 32 fixed tothe upper clanping
plate 22. Asnpdomion ncdv oty Smowdhj ch is anunderside view of the rotary disc
30, the two injection core 2 2 APR 2003 -35 nolds 50 and the two neck
cavity nol ds 60 wrth ndinet egrefiormer diatd diysctBe i st témnsoder r @epdndi ng
to the injectionpolding section 14 and the preform.ejecting section_16.
Thedetai |'s @7 EhENS nfR&t iR O ©81T@s ™90 dart@ BReCABER 1PEVEEGEABNdS 1809w | |

be di scussed i,n detail later.As shown.in Fi 2 and Fig, 4, the injection
nol di ngsect‘?oﬁq&%i © b‘f%‘ﬁﬂgﬁrw CRTEAYALS r‘&%ﬁ'@r w%ﬂ@ 4gh9vi tprf%/fﬂrd‘ﬁ% afbfzl e
of t i njecti us,. | e , and theinjection cavity nold
42 i unté%@ggdf@fg{@%t§Qt%%€ﬁﬁﬁﬁﬁﬁ%%j%&ﬁihis injection cavity nold 42
has a cavity for;gachof tdhe Y el B ibrel Myljeanaeus! ¥ngo! ged robrishe by

i njectionnol ding section 14, for exanple four "cavities. This
injectioncaygtyadphg f2om StEaPEP] & ©f 01800 &0nd 1'@; i nj ecti on nol dedpr ef or ns,
and a cool ant, for exanple water at roonl5tenperature, is circul ated

t her et hr ough. As shawsfénr Fig. the tojé&c ged 8prehermswtonpecrion meméeewlsdg 050
nmounted on the rotary disc 30 each have the samenunber of core pins 52 as
t he nunber D& o%apF B8 GrHESIMMA t SHRVUS| §1 MRl bREOTY ot 2 ekAPE eP8BDE core pins
52. As20shown in Fig. 7, the base portions 52a of these core pins 52are
supported by a core presser plate 54 fixed to theunderside of the rotary
disc 30 and a core fixing plate 56fixed to the underside of this core
presser plate 54. Wenthe clanping cylinder 28 is driven and the cl anpi ng
rod 28a25drives down the upper clanping plate 22, the core pins 52 ofthe

. o e - e



2 2 AP R 2003 -39 the downward stroke of the neck fixing plate 64, that is
t herel easing stroke of the core pins 52 (the length L shown inFig. 10), is
set at for exanple 50mm Next, the split nold opening driver 100 3LI$
be5descri bed. As shown in Fig. 1 and Fig. 8, this split nnldopéﬁi & Br2w¥#
100 has for exanple two second cylinders, 102. These second cylinders 102, as
shown in Fig. 11, are nountedon a second’ ylinder nounting plate 104b
supported on thefirst raising and | owering plate 86 by way of second
support 10rods 104arrf$n@ ft@sul dar When hamblirisst stigpSF DON@NA HeOWSF & PYPHEL €
86 is driven up or down by the first cylinder 82, thesecond cylinders 102
are al so noyeshgipties sEvenditc divy isymplaitme toTheseowemondinyl Eodessniozngdrive
second rai sing andl owering plates 106 up and down by way of second piston
rods15102a. The ®plihe dlave moderiingg sears obQ8sama 1 treoaved 1gnbi besmstdond
raising and | owering plates 106. The | ower endportions of these split plate
openi ng cans Q01 etk ©f coniaddgesisada om it g thige PREdGEMRON Bsasdow omaRd i n
the split plates64a and 64b constituting the neck fixing plate 64. By

dri vi §g20t he! ¥eRemhd@ QI hderast 19 (e HIMe - pl ate opening cams 108

dri d d the. ti . t hei d .t her ebyi d
"o the wedge MATGRI G (10 ERBSReLR S ki POS pl i 18 Sid ohg rEisaRe Fhe

split plate 4 t j IS : it 2a.a 62b
mount od on o (O SHPiTIBEHE M e flnl sl iR Lk S aR Ot nEfe
preforns 1 ' df;yr.0 ﬂﬁgg iviey: ol n [ rred
enbodi ment t e\?e rlﬁtgﬁ?i r?‘isnga% E e se%?\r?g@c/yl | n%e%’stdoztbg z?a@ﬁt?éo[ea jte(rntche
st cyl i nghedf $rdnd Ss Thid Medh g 1y tHRoWRSs Fdé@ni Ofmdde origl ps M tRALT BBe
tion 10 of 2 2 APR ~uu,i -40 the apparatus of the preferred enbodi nent
will {lge desmumbeed. M nbécpirefioMnkdisnguil ahebestliiyorn e odi i Sectded, 14dker
clanping cylinder 28 is driven and the upper clanpingplate 22 is thereby
driven dowgawherabhye e a4y g@d om cldre vl @1 inah d Heo héckoshvi tpohdsd 60
are clanmped to theinjection cavity nold 42. After the c]anped state shown

d
inFig. 4 i PEERKONSYRRD s LRSI nSRAL ] Y 83 B8R Cishar Af 88120 erHEe
advanced and rotated, the preforns 1 injection in terial .. for exanple
ol yet byl enee e ophoHaPar 8 0eRer: . §5 THTEHEa RIS ad O R AL SR faE
nold 40 int Jgp@y' \/ 3 nd , p or s
lare ther eb@lﬁ; nj ecté%na%m%ﬁlgﬁr%@egéi ﬁ@(funftg% i o%ﬁ%b?@?%égggtlégﬁ
14The 5 nj ecid ORagaVinoY e dhpto t t 8R! RIhe@lpledn COFErARbdmaPésambdiifsd1eqk
cavity nold 60 each have a cool ant, for exanpl ewater at room tenperature,
ci rcul ati ngs i otegtedueiy noildddderest orme) ecteld 1owt motlkiedcavi tn<Nouatied by

tie nolds can bei medi ately cool ed. Infection Cavity MIld 42 Ml d-Rel ease
Step in | nfieldigd oAZENDI &l Rd Us@dtiityn AuBP e BPAAPNAG ¥4 1 etlewizB ibei hfeso

driven that it |iftsthe upper cl in | ate 22, the injection core nobld 50
andt he neckSRGRAGTEFoIN & 108 MOd aTNGL 6UCE 405 11 16f: PREF ATARE: bALEA0Fty
iad 42 hy | d- t f25F o istinme, b
t necka;oﬁﬁoﬁﬂsé)%v 10&%%& et?{o%ﬂbsﬁo}‘?fca\}r}ﬁéa 'ﬁucgl e:jgnuct%% Tseslpggt th? ﬁ:e
| d-orel di ipn, .t i N Lop; ARl f :
Thei 2t ron corEhon i theat MEChEERITN, 980 MBI the roRthPToeing:  om
the injecti®fycad tyo mhd A2ow md14iAGR secBiotlcdhebll By idfedhi cRhkhi S

nol d-rel ease starts in theinjection nolding section 14 can be nade

consi der abl yhieari ¢ edohan daheopverfloirarsal carl dler blreagd tsttar ta ngemperagurkn
otherwords, the cooling time of the prefornms 1 in the injection5nolding
section 14 s&ntael shdraren®d OwWThimg 1dd nBeclisecevdnadt eperie rpedf obs 1hRave
been rel eased. from the Jinjectioncavit, the _core pins 52 of t

| d h
hi 6ot 1 on cOTEEHNGN SorImAAd {6Ne2 iNg BretOPmEO 1 54d PABI By ML 8AC0f NEne
Dt v el od. O W st s EPaEEE it SRuRE YR ea s, 4n6rRgseSi ni ne
thi ok enough T 476 rarbrity e 51 106qt MR EORHER, Phey b e BRLD are
rel eased ”é)gg%rﬂﬁeié‘i@f?éi gusf@xbw FRlrd v Ome‘)@amhglt melt@ 19Uty syaimges of

t he preforns and can be higher than conventiona

mol d-r el easgd iRt ateld €StoEtee ifrdfftarml thr phegse dxymer phor €f o se hi ahlei ke
this, because the cooling causes the preforns 1 tocontract around the core
pi ns 52 of pihefdmeaatdqn reore redkd50e Iyolsirordl dase fregmoatthd oi hieedt itbem .
cavity nmold 42 can be20carried out relatively snoothly, and preform1

nol d-r el easeprobl ens do not occur. Al so, because in the injection

nol di ngsection 14 withdrawal of the core pins 52 is not carried out,even if
the preforns 1 are nold-rel eased at a high nold-rel ease tenperature, the
nol d-rel ease problem of the | ower25ends of the preforns 1 being lifted

e a4 o — o e o .. Y "



clanping plate 22 I owered for the injection nolding of the next prefornmns)
because the above-nentioned clanped state in the preformejecting section
16 is mai ntained, cooling of the preforns 1 can be conti nued. SSqurngomm3
of Neck Cavitv Mold 60 fromInfection CoreMld 50Coo0ling of the préfornms 1
by the core pins 52 of theinjection core;qgold 50 only has to continue |ong
enough forcrystallization caused by inadequate cooling of the innerlOwalls
of the prefornms 1 to be prevented and for defornation ofthe ejected
preforns 1 Forbeeayoioted.a jaed s ndéed hef dbspred owssl 11 dheckresssioeal ybe
cool ed by the core pins 52, renoval of the core pins 52 becones difficult.
Therefore, obtahne@r ebyr mpjactding seati dangdtutliingtl t Hei s hj doit oo cooé
nol d 5015is released fromthe preforms 1. In this preferredenbodi nent, this
i s achi evedtepprehetueekteatney Pief@reshdindithg thea g osheP 1 Adsag E¥EBased
fromthe injection corenold 50.Tqis separation osdéae neck cavit%#nnld 60

is carried bReBy N i MEidaNguslyr P EREE B3 KBP FIRTLIMSNi 3 1€ ¢ Rdow
fixi | ate 56 b h i f f th t i 74h
Fover & by DHEORECR REeAOTERCAsedarvl: B6! vk Hofod cpb I§ind dgveddsor
o % ) : | edrivan ! .
tranom t{ oot ORE EQ ST ERIELYE T Hehfilr il o, 35 AT Yoo anBhECpiBR! A1 g ing

lovering plaje188. 46 @é@ﬁﬁﬁrbgréy@rfgﬂqnﬁﬁ_and the driven rods 68 causes
theneck fixing plate 64 to be pressed agai nst the neck presserplate 65 and

be driven downwestis@s shewnthe birefofmandeRing HdatAld tdfs tot®tebeapyge the
preforms 1 have their neck 2 2 APR 2003 -45 ' portions 2 held by the neck
rc.i ty nol dti6@i r t\er pred bromn tie rarseceal s hiedrtiivngn udewenared st dger kduceit Antihe

k fixing plate 64 and the neck cavity nold 60. Consequently, . the
separidl i on bEéMpea Hetk AW N ool ot 60 ¥ tée cAE CUmTeEEINdA adoda rasitd 05005
results in the injection core nold 50 being released fromthé preforns 1.
Thi's ol d- r EN@aRT #EP S1§ ok of e HRDY rﬁ%cﬁqq}gp%‘gre mold 50 wi th respect to

the preforns 1 d e to be so |l on he r in 2. are pulled
conpl etely cl ear’p‘g‘fstrﬁ]%tem%g%h 0 S«?r?(@dofé)} hcéa ﬁ&? éﬁ‘ rn?%? rﬁg? t(fioéé '[Jb%ee‘%]uént
carrying of,t{h o] . d n ion i a d I | ong
enough for %Euf%ggfigggz(%ﬂﬁﬁég% ﬂﬁfgﬁpﬁi%ﬁqggn @%t%}ntgﬁgg%?ofﬁgdgggg&een
the inner wahtsred14 heiphef ames de@dvidt bareoragpipstb2. afgnseguendt ythehe
nol d-rel easing stroke of the 15 injection core nold 50 depends on the angle
of thes renovatr t@pemembevisdath onat Iseippord ipignsp &2t bowdl tflog | Suppombing af
the preforms 1, and the greater this renoval taper angle is, the shorter

t he nol d-r e eRB@I Bt Yokéh ridete e d Bec s &Ptri@hitoisdiediceasiliig 1§t P6RECHRD Re
injection core | d 50 can .be 20 shorte is. way the installa

hei ght of tHe2¥itN§ adyiAVnAdLc822 Lt beh %iﬂqéf&%ﬂﬂr?é‘.&@ér’dﬁr Wéiﬂéiﬁ?gof
(1 |1 2011 g0, L9 ARARY Qe S0 BT lots gl Bty Bl aegevs

in the tran ati on t e appar at'us.

Ejgact i on St ' r i j t:i+Qn %6 tihe tpfee e
t'r neck %g?%?oﬁ%rphl?loﬁ g;c;’te't ﬁg Uﬁgglg tgla\s)ijft ;?ngﬁg%%o I@o#@rei E?E?E%ghggl rs
of spglgt nohelsd 62a Himils 638, théwawsel dtmemdk ean phier otf ecbadebyibhi simetke
cavity nold 60 being rel eased. To bring this about, the second 2 2 APR
2003 -46 -cgarfyinersrdo@ssfunhecepbary . noWtheoperfiirey ts i gene 100hararray
driven. This driving force of the second cylinders 102 is transmttedto the
split plat epbbzemwg e rEI® NS \idy the Dead tde88o8Esitsoeh afodde10pyeadd obhe

second raising and |l owering plates5106. .By . the spli.t. plate opeping cans 108
o g dr L veltiaBARaLar T0AGE | A1 G Pittinett Bhahr e BEFTaffs nage

t hewedge ho] 64d f.ar i pl es 64 qng : espl. .i

pl at es 64a %ﬁﬁ?%&@ éﬁenﬁg?vﬁﬁ%g§8§, %%%Piﬁ@ 35\ ?s 0 §g§?¥1iﬂfﬁs§6§§a§ﬁd
62b t he pene hi spd Oeven thii sa RRGKARSHK 0Nt 2 1

pref g%sren 1 hg}ggg%rtﬁjbk tgo‘gﬁgegf_thbeéésp |?1 ﬁo\ffd;( ézsa, GZEngng _trlim(cas go %\V‘g
therewith, Rescasisetetd esPeStive FoE€o M 5259411 hgmoohecbifoneaar @neplgy 50
isstill inside the preform1, lateral novenent of the preformlis
restricted amdaddviet oreftoor nhhle dara tberhdrcbpida yd oerbeseimd Fovant hduen ftandly. e riche
state before the split plate opening cans 108 aredriven downward, in order
to avoi d thensettiopinaldapetinggbaad 1nggtimeecdvrbagshwth ame e deeingri hof
the rotary disc 30it is necessary that their ends stop within_the thickness

Yy
of 20t he uppef &hanperadipPateciionodasse M hehanando dl&de t heR8cRSf it ng
plate 64 which is driven open by these split plateopening cans 108 is in
the farthest position fromthe rotarydi sc 30, the dowward stroke of the
split plate opening eans108 is long. In this preferred enbodi ment, because
t he second25cylinders 102 which drive these split plate opening cans 108are
mounted on the first raising and |owering plate 86 drivenby the first

N ~ ~ o o o o Y o " o,y o o A NN o o S



2 2 APR u03 -49 station 200 will be described with reference to Fig. 2,
Fig.12 to Fig. 14 and Fig. 21 and Fig. 22. Fig. 12 to Fig. 15show2a? APR 2003
mechani sm correspondi ng not to the preferred enbodi nentapparatus shown in
Fig. 1 but rather corresponding to abpreferred enbodi nent apparatus shown
in Fig. 21. Fig. 21shows a case wherein the above-nentioned nunbers N and n
of preforns nol ded sinul taneously are reEbé(‘:tiver N =6 and n =2, and
accordingly the nechani sms of the transfer station 200shown in Fig. 12 to

Fig. 15 ”%‘?é?riﬁ thé QB?BOﬁgFiéLépségyé;aneously. The case wherein n - 1
e

preform1 iSstransterred at atine is exactly the sane as the case where n-
2 except in thatatbereinstHonletaaed 6F Bhi§hi ®eavVErEd 0 WRiephoW 411H@ing
further discussed later.This transfer station 200 has a receiving and

| ower i ngl5merbaprsfo2h@ Wwoi clorleteitweznanthd ovepsr piriefrorgs dhej ecs eefmom
the preformejecting section 16 of the preform nol di ngstation 10, and an

i nverting ahdomatitlé non i grecloarei sml 230ndi tie thisar t wrfng hiehe 1 pwehiot dbngd
upsi de-down and hands thenover to the preformreceiving section 304 of the
bl ow ol di ngReBt abVeR 300eRA6Ei Witn4 ided Iov\gers i Nechani the 21emeraterand
Fig. 13 respectively show the recejving andl oweri ng nechanism 210 in a

rai sed posi®@ibherface PBlkeeupbRetidRe TANd PRERT vWah! andf | Bherppgforms

mechani sm 210 has _a25hottgm portion hol di ng, part 214 i ch hol ds, the bottom
portion3 of %%1 B?ean%ﬁff Sﬁd AReDF PORYY dﬁg’r'ti 3%19rheo'l df% pH?e %ﬁ%\?f?c%‘p
supports a ort. [l a for t he | r eqﬂao e rtio of
t he prgform?qf)gfl'ﬂtgvgggggﬁ pbft?@ﬁl’ug%%l ngegg\r&?ez; |55%r€ﬁ%€e§%oﬁqg{ér oﬂo 12a
m first yRishnghe réfoPRs28P3 +2@181d byovaid nth fifd tieyriedd &8 r@%?d in
rising an air cylinder orthe like and i's novabl'e up and down between
the rg sedpeshtao@n | winhi chthietiri s Slrmewm iwaFlg. 12 amddehe Jovesedppisani on
in which it is showmn in Fig. 13. This vertical 5stroke b is shown in Fig.
4. The neck tomegnpdonadhy had dielg toavetl Y258 ciep rrempleira tupeagddonent ofether
with the bottom portion holding part 214 and isnovable horizontally through
a hori zont apetwvedrethesHONEri mndg.oute movahke Phi $hsodNiaficgmsa fanaGtthei der

220 i s disposedlOon a rail , 222 slidably therealong. This first slider 220
i sdriven hoF¢BRHEAIY (e b}natﬁﬁdoﬂféé (W“Bﬁal M IS H RG IRESNANE 2 FRIF a3y

Corton ol AL L TRE, RS Wadt vIEENISL OB oK Fa i LIRS 281 Tho
| overy art angd, a {131 gakathicaam®igle ﬁa&%ae%ha%@%@ﬁé& ARRP8hePRRAe r aNd

the smal | di anet er shaft portion 218a passes through a stopper nenber220a
nmounted on ke fousdr slvalers 223 Anld apge fa¥8s | £ain xedt obirbaghewetoeng of
the smal | dianeter shaft portion 218awhich projects below this stopper
menber 220atempenatarspsi nYRAOPL 8t i sb tivw goskdi@g ound a portion of the small
di aneter shaftportion 218a projecting upward of the bottom portion

hol di ngpart 214.ABeRaut® the NePhethgOD1BA1 $s1aVEREIRA: bet wkenPfBESDHRP bfn

[ hol di t 214 t he | . di t haf t td 218b, .th
"M G anctRTshant pHhe | of 12160 T8 SLAReAZARRwar O byl TH Spt PRGE HI8HS as

L o P4 LA BRl el 00RRGN Bk (RAURNNS £ R Int 1T RS s W 3 b P

hol di'ng part " t hereby be raise e first "advanci ng’ and’
Wi t hdr aw _“9@'5WE1 eV £a PP 45 Li1ven moleGRis @ ittirs phorhaqntak grbybpgtorce
is transmtted by way of the first slider 220 to the ~ 2 APR 1u03 -51

shaft portipasn@l8ar ahed 24Béng t tiee nestohdvear pgihgopahhl bengparicdl@ith
caused to slide horizontally. This sliding strokea is shown in Fig. 4.The
oper ati on oth¢ hasragceiiiay ahdthewsrintg erechembens2kepwi ldgusdw be this
explained with reference to Fig. 4, Fig. 12and Fi (%l 13. Before the neck
cavity nol dPBbchsP draR@ntpbninnthe BFRfOrth &fapEfAGr 388t S6AP18 BFOEAES

pr ef or m nol di ng stati on]fo, t he botto gorti on]hotdi ng gart 214 and the neck
| owerfor t i oM ‘?H’i‘rfbpﬂértorﬁ‘%aé?eslfpg}) QREOHRIYhEr20ST¢1 6RE 1 ToGAT EACT hey
are shown in Fi 1 |S.S i N Fi , the raised position of
t he neck Io%mb%F)?tf%n}%%é%#%% %%f&i%w\gydgfek?ﬁmééd by the flange 218c
t hereof abutti nng\é,t‘h {hest oppery eraSZZQ;é”Thed%otntoomcgqrr ii% hgli%ﬂg
part 214 isstopped in a position i'‘ch it reaches by conpressing

t hel5springe 2436 8{§€r 1/ hendeskc b@uves appy § hgnphehdibeg nlgarnbc%%ah?s; r egened
its upper limt position. At this tine, the necklower portion holding part
218 is in aiposid immbereodi preformai $ hu dataneoushe ingat tionMalded andsFi g.
12 of a position. directly below the support ring 2a of the preform 1. Wen
t he20neck cavity nold 60 is driven open, the preform 1l dropsdownward and
its bottomportion 3:is caught by the bottonportion holding part 214. At
this time, as shown in Fig. 12)the preform 1 does not conpletely rel ease
fromthe core pin 52and the preform 1 maintains an upright state with a
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2 2. APR 2003 -55 through the vertical stroke a and the transverse stoke c
shownin Fig. 4 whereby the neck hol di ng nechani sns 232 are nnvedgﬂay ﬁﬁoﬁ@
the preforns 1 and returned to their standbyposition shown with iﬁ i é
in Fig. 13.5Wen the above transfer operation is carried out in

t hepreferred enbodi nent appar at us shown_i]ﬁ_Fi g. 21 wherein thenunber of

si mul t aneously bl ow nol ded preforns t is =2, n =2 preforns 1 are
transferred simultaneously. The transferredtwo prefornms 1 are handed over
to carrier HREPEESedIObeOal v @1 PEen i if Yoy Lairens raf@feAretihhs i femet he
pitch P2 at whi cht he neck hol di ng nmechani sns 232 receive the two preforns
1from t he r éewevi tigammwhdrowepi ago mas hane st ane odisfifyet eaht feometihetpe tch
P3 at whi ch the neck hol di ng nmechani sms 232deliver the two preforms 1
to the carrpeefaembecan33® s b1Bi sobeeatisy dasiiigonhd Lnandfercafriae
prefornms 1 pitchconversion is perforned by a pitch change drive device 254;
this point REMPepe.f @dher! S JtUsSHBP | ax efecNANi ABS case dfed Redef &9 r 6@
enbodi ment ﬁﬁ)arat us of Fig. 1 wherein thenunber of preforns 1

si mul t%neoug ¥Sblow nolded is n = 1, the20preform1 is delivered to a

Fro. 14 Thorof or SccBERING TRE RE! 1T Bnd Phal iEpaf el £ ot B 8RR, TRRRR=' &

si mul t aneousl y.i njgct i e r i 1 my j i hi shed,
transfer offb)ﬁre]’p?@f E)?%@iggéﬁa%%rgéﬁs%?%pﬁf%w %ﬁrd irresé.jﬁoo'b/vpgrr\;oégl ng
Station 300Next, 5 tdyes { GwmiRlodinads 852§ bANF $OG iyiddt i@ ﬁeseﬁhgegreform%;
withreference to 41, Fig. 4 and Fig. 16 to Fig.” 20. Z ~ APR 2003 -5

ond Gircul at ogy bdaw i e 1302g arsd aRriefor fio ReggineitetiSest 6wn ma04ifimgs bhew

ding station 300 circulates the carriernmenber 330 carried by the second
circul@t orypcaforms BORo | e@otalemetshr cayh t he preformrecei ving section 304,
the heatingsection 306, the standby section 308, the blow nolding
section310 and thetpabeferepéating Joct itdrrsfer radosiadd imrefgrmy, f rem

d circul i er. 302 has_f kets. 320a t0320d, . and f
exanpl e onl 21 feP SpFOERSEO T 1 SEa | Yot ek Lhet W MR CHBAATTBob 10

320d are not drié/gg%d@n%ﬁ% gﬁiﬁﬂ'r{' %E%Q%J?i%?pn’é erg’a.'r ound t hese four

sprockets 320a to er e such as a belt,

forexanple a V-bglt ofr g t 0QdiNR4) 1R&Idry carabe juged ?Bﬁteaﬁn%rﬁl'ﬂ??@ﬁiﬂ‘y and
other rotary drive nenbers such as pul’l eys can bel5used instead of the

sprociket s. | @i thel ptef Ty edaermpodymantp Bppal &t wsoshdwjeicht ibing.cdlné emotasri er
menbers 330 are fixed to the carrier chain 322. This fixing structure is as
fol | ows: As shaowd i awdEy gf r 8, ormcdnathve it ea 1 oviegrbeer f BEOL heesr 20ty | hath j caha
nmount portion 332, This_ npunt portion 332 has isprovided, at one side

t hereof wit hNpeof teR i MY HURe | Dp&t BIAal RGHEBHBI vl chN 1RSHERR | GaY §tpr BPadt

b d bel h i hain 322, i ch h ' hain,322.
Ad) acent cHERRAD sl nCEHBSC A ABP LS TR SDY aF G CBRnal: cif By ROFPERTON

;25210 Les UppFas 2081 LRYSE BESRBRY N OIS 33a @ B bnar hiked

tO the carrrer ain I Xi ng pins ei ngpassed t hroug e central
portimns ofgshe BRAt odhPEREcanABayirag olrfeivi 1aNdse SREIEED &P hbddedhRY th
cannot drop out.A cylinder 342 is rotatably supported by way of a bearing

2 2 APR 2008ts S0p&déd imsgldebd ey ayi newitecdalpword1pn arfdt he nount part 332.
The upper portion of this cylinder 342 functions as a carrying surface 344
on whi ch the endastenael deatiomdok sepeirat ingorndn remosingd tpeemonded i s
pl aced. Also, a carrying pin 346 i.s 5 supported inside this cylinder 342.
This carryi h@efﬁﬁns‘fzf@"hgé‘ea‘fidﬁﬁﬁéﬁ”t fRF 8oM0 he of KRARGH) WpwdUd 6 offheaid
carrying sujgface 344 whi Chaﬁ ter.sE t he .neck p%orti %n.z of th(% preform 1 and
can support’ thel grafof e Rath ¢ Thheéie & Qrd PPHNS MAALtadned A ddSf ace

344 t he i |4, 346 constitute a 10 preform 1 supporting portion.
As sﬁjc\)s\?m inelﬁ—%{.ng?s}p {rbe’e cam foll owers 338 consisting of rollers or the

l'i ke are supportegi @ {d SmERdTAETs FRAPsH ﬁﬁﬁ’prﬂ‘@né’f the cam fol |l owers 338
en

roll along the inner side | ocus descri bed the carrier nmenber 330 is
driven by the 15 cgdddrasl cdfraiul s34y the rdtdrerf o¢ainfterhdweend3d§ cdlrks ial-ong
the outer side |locus. These three camfollowers 338 are guided by a carrier
base 324 ortdyitai cardgépgdegendinodded s o tine c¢arnisée rimedbef r @80 sias di n
t he bl ow nol ding station 300. As shown i n Fi_g . 18, the two rai 1 s 326
are di sposkde boreima e 26 t< tde roft hirteal abarsdyich g rgaxst edn@ teéddiv nared ongr iged
with a G shaped cross-section and have a cam surface 326a. These rails 326
have portions which so project that they cover the upper portions of the
cam fol |l owers 338, and the camfollowers 338 cannot |eave the rails 326.
These rails 326 are disposed in 25 the bl ow nol ding section 310. On the

ot her hand, in all parts of the carrying path outside the bl ow nol ding
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sprocket 348 is nmounted on the cylinder enber 330. Wen the preforn11 isin
the this autorotation sprocket 348 rotates its vertical axis; 23 &?2%2003
will be the description of the heating section The driving sproc

repeats an intermttent carrying novenent wherein it noves by an anount
corresponding to one pitch of the carrier menbers 330 fixed to the carrier
chain 322 at a predeterm ned pitch and Then stops for a 20 predeterm ned
period of time. By the preformi being received in an inverted state by the

preform reC@éé’%H& SEEEY PRy rpwtgess)k W F0t Sl G 1 A d qrhv%QQ%ih%opﬁﬂ/é”m 1

is placed on the carrying surface the carrier nmenber 3 and
carrying pignhgfp bpehBgentersi @i Ped hed NEGunwLrd] 9N Zn@f the 25 preform 1.
When after that the driving sprocket 320a is driven and rotates, the
carrier chain 322 bkshi mgldihb tbet som ox:rkensdﬂrz@aatb]B@Omom@veapaiwetbe
carrier nmenbers 330 are thereby noved by one pitch. By this carrying

oper ati on beenhngr epeempat] rhéaphieéorhes dneecef vediidn phef prres omnindcei si ng
r -59 2 2 APR ~~ section 304 are carried through the heating section 306
andt hé st angbgpeedt i oh 8089ree tok BladW ndLEPRY ek T YiINB1@atAndheher ehry
are drawn and bl ow nol ded into_bott] es 6. Aftertg t the bottles 6 on the
carrier menBRfB1B8HNGr ENRLrPTRECEBSINL AR 19% 'Y bERF Ny 5@ cd i RN BN fand
here the bottles_B6. ggéﬁgﬁed t ut si de tpe %agaratus Heati ng Section
306Next, the hea??h@ rB% $1 $ERfekeHi'Bed withreference to Fig 19

and Fig. 20.10Th egt,ion. emBh r ﬁnqqq§1

of radi ant heat |% Qgghg@gsﬁn?%oseéﬁggVggﬁ%a¥$§g ggggo er1§% escrlbed
ve, in the %@@?%ﬁt%@f hé & Wﬁfherwﬂ@ﬂhmldwtpréher@é@f Yeling Cipgbe
|y cooled Dby the injectioncore nold 50 while it 1s being carried to the

preforgn ej estéapildsestavn; 1dnand in the preforn1eject|ng section 16 until
theinjection core nold 50 is released fromthe preform 1. As aresult, while
the method is stanodtlae havegtsan som froet Hode ritieyyr efadrdmrecedw edepaepbymcdol ed
and can be cooled to atenperature |ower than is suitable for bl ow nolding.
For this20rebsohNvehtethesS bdpRratus of this preferred enbodi nent, thepreform

1 is heated in the heating section 306 provided ip thebl ow nol station
300 until it reatPRerdeny vatmymab%p%f P B RGPl ABVPRS] AL ¢ nah

Lo Tourt n i 1HE6 TR St sTBRABSRTEE AETRT Mhe T 1218 cRRY, AgTqot”
di sposged spaeefly AREr&ré Nt Pen &¥Xé &t @lf@@ﬁl@nppéféhﬁ RbSHIR G étaiﬂwnb%l hke

heat ers352a to 352d are for exanple infrared heaters, and extend inth
preform 1 careyi mgldingctgtartiionsime whg lbeatd ngrbasfewvertatﬂbrﬁ ay Rta@03
-s0 350. The first and second barlike heaters 352a and 352b arepartly
surrounded pye B0 froguase niyl owefmetdédgi ptat eostaane addhsathespéowamnbydi he
bottom portion 3 of ,the preform1 withradiant heat. The third and fourth
barllke hea§b@§1@$2b5a%@%@@?ﬁﬁ%ﬂ%ﬁﬁmﬂﬁI&h%hrrounded by a f ocussi ng

| ecting plate354q}and eat es C|a y the vji.Cinijt ¢ t he trunk Eortion

the preform 1Nvitsh P& 'oéﬁ‘tmﬂ ﬂn9A§ Fhboh rheFEi gey olrgns A& 1BeBFAYOPI at e
356 i.s, disp ot Iy f e r e
neat &% 3o 00 fo 45 3h, Bon 5 LU B¢ 1APENPRY PGk LPELEPah g sherebY
bar | i keheat £5&i 892¢pwdely 352f constituting a second heater set aredi sposed
one on either side of the preform 1 carrying path. These barli ke heaters
352e and 352f arehpotranshed etastieh avensi the bprgghtt baefohey Lpsédehe
vicinity of the neckl5portion 2 of the preform1 which is draw orientated
i n thebl ow downliand se@nsdrersiaheTheefeghentof theed howfr td inthedteddioy fibese
fifth and sixth barlike heaters 352e and 352f is theregion which is
|nnedlatelya®e1®%ﬁfh%dn%5&t%or4n@n 2 when thepreform1l is uprlght and wil |l

h fter b | ed. t he20 tpe neck 4a. T bel
neck 95 i < the r GBF N ©8r POLBEAD: Rt b Ehed CABUTALRSERNa BF oL KEOBI SR

nol ded bot t S when the preforml1 is p05|t|oned i nsi de the
bl ownol d 37gﬁ ?Eﬁ§8r§g§oﬁF@elom1the neck 4a is in the position25cl osest to

the surface of t)s'@c@g@waﬁbtvne B?ﬁ@é’ﬁ?1 Q{wﬁt h'tﬁeb%?@%‘? §h%rter MHAIYURLS § naxi s

orientation rate Is eregion below the neck 4a tends to becone thick,
but by anpl yheapt hght hetsegi @ntihet o t heebRCko4d ibhsl Fapdsyl Ripwafrer. i tast obe
nol ded to the desired thinness. To this end, in this 2 2 AP R 2003 r -61
preferred eabm@bwﬂﬂu,trﬁs1webbtasntme1ﬁ|¢1@mamdgsnxt%ebej¢ake¢k&m&wng 252
and 352f being disposed in positions where theyface the region below the
neck 4a of the preform1l, the heat-radiating surfaces of these heaters are
di sposed cl oser to thebregion below the neck 4a than the other heaters are
to thepreform 1. As shown in Fig. 20, two sprockets 360a and 360b
aredlsposed |n5|de the heatlng box cover 350 of this heatlngsectlon 306,
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APR 203 -63 ' chain 358 run in opposite directions, when the preform1l is
carried in direction Athe direction of its autorotation will an@?%¢WP2&M?
arrow C direction, and the probl ens described above are elim nat®d. The
preform1 rotates faster while it 5 is being noved than when it is at a
preform 1 stopping position. Also, in this preferred enbodi nent, the total
nunmber of revol utions through which the'ﬁﬂéfornll is rotated while it is

i nside the heating zone inside the heating box cover 350 is 10 made a

bstanti al I3y i _ i di EERRTY o1 t
S erorm t i 0% THEG A MBS LAV iy 5 PAFYS | BEoRIBRTHERAN, i MM
spends novi W%jté&rt%‘dﬂhﬂbfﬁ i 15d apGRY olrhy %8‘(@6@ lpp (il 25k 3e-, the eatidg

zone length as shown in Fig. 20, and the tinme the preform1 15 spends

stopped at the dnyemeedsi Whens ighowe inj&t0ingOaphdrasus hendli Siance eaMeiion
which the preform1 is carried between entering the heating zone and the
first stoppicayifggsindlah;ane dsspdeedicn ancmabki neehethandwd het opgiens ion
positions; and L3 is the distance over which the preform1 is carried

bet weeh t he c20esdtohd diSoppi P §0&i theneahdveeddmgbehemrekayaty zomd.sd n
this preferred enbodi nent, by nmaking the nunber of turns through which the
preform 1 alEsBstss e LtRes PEATOFMSg a19eCandigfodpedthe mblaw molding

bstantially int I nmber. of t ,Lth i ant_ heat fr.om both sid f
The prof of moE ATy A YpATR 25 G U ST AEH wid Eubs W% VP iAot

the ci rcunt PSR 8P B PEE: | &b opet ndsBier &8 b valn thECPEEtoifs ey ' "
ﬁoy accorqith’éﬁsteqvte@i éaeﬁ%errﬁargn@pﬂbﬁsptﬂew@se the @reﬁﬁr&%‘a@fd
0 | S can e

eration eating the preforml int eati ng section 3
carri eg out pabieeorBymbeapethssguant | grieace betveediet igmer umddrrad i he
outer wall of the preform 1l has beensufficiently reduced. That is, in this
preferred erthedipentdmde phefyorcarl be atpsyosed! ed ifvgonat spacener nwalHe
side thereofby the injection core nold 50 in the preform noldjng stationlO.
As a resul t maché nienhed &Rd | theep@Taiur @edfghtth@fptgﬁotbmvléﬂ(éhd‘efw iseatien
preformejecting section 16 is low, and theouter wall tenperature is high.
However , thP@npgéf@@Hﬁl]BHeslonot i mredi ately enter the heating section
after a shortcarying riqd in.t a f. 0- | t. parison
or 1- st age appara@ﬁghbﬂggr83hé?geﬁggﬁggﬁﬁeﬁﬁggﬂWﬁﬁaké@?{&ﬁﬂgggﬁf%eFQQh%@
transterred he .tr, foh i : 3 pPW b rird er
nenbeﬁgsso.niémé’rgS&ﬁgﬁfgg}?%?{t e ﬁ?g @g%?i&?l?geﬁggsgg%%{oﬁfkﬁgrﬁﬁ]é
injection nmBledpg peOBSEEr ahy dywaer oFoehengrbbortel apsesithagnn adily
so-cal | edl-stage apparatus before the preformt enters the heatingsection
306. Becausé&eofapphiied theadinbfer éapédbevedenotfhawddpegat ures of the inner
and outer walls of the preform 1 can20be anply noderated. This |ack of
t enperat ure dif f dhenddieweth iRdechnenr BQAdddnGeri Mmatie iPSefREMs ARl HNG n

| | edcol d [ 2- st t. . out. b l.i ke th [
(@ appar 484338 Aa BBFERE TR tHES P eheleddMbATKING AN BODIGY

nol ded.from r.ef or still25cqnt ajninhg fr i s injection
nnldegp theﬂséﬁéﬁﬂe éﬁﬂéﬁ#ne%? ﬁg 2ﬁg€$iBEQ?Er?Rgg]PQ§£thggpaéﬁ%ﬂgﬁﬁﬁggto
be given to FEHOTITFR UM & NeT BHOER QMDA rPm@En 8AYSH- it RETIRY 1

with this pP% g?ﬁé eﬁggﬁinent, bg heatingég%{ﬁgl of preforns 1(X§H€£P%O a
t enper at ur e ghawerp idfarms from 2th® Rn200t965 oot imad dp ngeth erpertaieurtsl dwut
consi derably higher than roontenperature), the stability of the preform

t enper at ur embrdnmgl @diitghcycle to nolding cycle is inproved and it is
possi bl eto reduce the variation in tenperature occurring when aSplurality
of sinul t aneous! EVeRnj dt ithe nid) Ikt e fin hé1nd aP&bEBwisolldeger than the
non- si mul t aneously. Al so, .in the apparatus ofthis preferred enbqdi nent, the
carryfnag pi PAR%affOldii Bl PRFFef gpl%e?oélee d8er ibédwgﬁ"ot] b AOF TiGUIRR or y
carrier 302i s, maintained at. fixe itch.,. ln contrast to 14 Sy ¢
inloconventﬁgﬁﬁﬂnggld1BQ?§§8ﬁeap 2g£§§§e ﬁgﬁdiﬁ&ﬂﬁggﬁfﬁisfﬁ%§n§§ﬁ§Qﬂrﬂfs
pitch is ma l.le r I a ' eat| td

and the cargéfﬁg%ﬁﬁtEﬂ&ﬁgﬂ%éﬁﬁ“gafgﬁ%?ﬁheﬁﬁhgﬁ EﬁgeFPﬁﬁgng!ﬁﬂyﬁ@}ﬁ?ﬁd§gw
section. Thea&350hcWaYpt NEGat YARE b @14 Sapmalea 808! ket ch nrédigi neat t g
section is thatl5because it is necessary to heat the prefornms all the way
fronr oom t erpenhakcune pdtcthe bl ow nol ding tenperature the total nunber of
preforns inside the heating section is made as | argeas possible in order to
keep the apparatus as snmall aspossible. The reason why the carrying pitch
is made | arger in20the bl ow nol ding section, on the other hand, is that
when aplurality of preforns are to be bl ow nol ded sinultaneously

thedi stance between the prefornms has to be nade at |east greaterthan the
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As shown in Fig. 1, in the carrying path between the 15 heating section 306
and the bl ow nol di ng section 310, one stop of the preform1 perﬁ PR 12903
the normal carrying sequence carrying out intermttent drive is“afrlocated
to .the standby section 308. The provision of this standby section 308 nakes
it possible to noderate the tenperature djstribution in the 20 preform 1,
whi ch, being nmade of a synthetic resin, tas poor thernmal conductivity. Like
the heating in the heating section 306 in this preferred enbodi nent

appar atus, the h@féain;{}?ehmrrﬁ *PﬁasOfiﬁtfs%'a‘Trlei1Sdﬁl9mg%Fysrﬁé“r'{é?dtr%'fg themipe

outside using ra eat. Because of this, the tenperature of the inner
25 wal | of {he PredvpRobuRac @R ilgetear ibhanThis, t ERPeRGhbEr &f fhef e
wall. In the apparatus of this preferred enbodi nent, after the preform1 is
carried outt®f behehdretitddge secihieoni Bdfeadnd st Dppi g ttimenpr ef bem taat beast
once in the standby section 308 before it is carried into the bl ow nol di ng
~ ~ A~ P, 2nr@vidad sttt Bhdw imo idingosstidges to reduce this

tenperaturedi fference between the inner and outer walls and the bl ownol di ng
charaét eri stics DHCh He @9 of P4 chhBR¥bYebest Bbedi oel. Bouthegi Ave 6t -

tenperature, distri agtion ngder ation in thes%andbx se&t.i on 308 it,is also
possi bl e t o HerPeridn bePer ADusHLl) FstTRIR: of N haNYRERIPG Meghaniam, may,

actively perf i hgt rature adj.us nt . 1. in,the standby
et ons0b.17¢ T BOH BTHEL” bYeBel Hen b hahi hal bF Sofud  Mhust By P FOARS

whi chl0can t.a] j st heatJ.ng nef qr id.erptatd it in
the heati ngﬁts%n(?ﬁfgé; .Asﬂdzftme&)rr%de]:}ﬁayr@%gdjq&sBih%g%r;?r\%g}rmcﬂ]z{pqgsoglc#ﬁ‘ the
tndbysect i on 30s f ofh XA Bt thd SERAHH P B Y MO e Of €5 AN €1ng S
wSerted frombelowthe preform1 1nto the preform 115and perforns

t enpaat ur es egh ugh Mentchamgihbethanprewarinssifdemvehea trejgeetadrirmolding

adj ustnment region S can be used, as shownin Fig. 23. This tenperature

adj usting gorecho® Hae & 10w sofldipdr pt tick aupedi &hel xoaéta02t i céc ey f or s
t enper at ur eadj ust nent . of the regi gn bel ow the neck 4a_of the preform

120f r om t hel PiMBeCRAN 1S Bast Hecedr edTHING R dh%ur eTBBj S¥SitRFcHTe IO

I h d t t. djusti 404whi.ch f t t
adj ust ent R SHY t AGNEROPTT ORBRCT 94 ALY ¢ tRE r @BPdi Skl O + ABY ndE% | SHIS A

descri bed qﬂﬁy .Pﬁfﬁleﬁ.ﬁ i j ust s enperature of

t he25r egi on” De row e nedcrL H@Lﬂjfeg?ﬁtﬁgeﬁgh n@%péﬁatpdﬁgmf'han otherregions, in
Fig. 123 the firsj dieapenahyecordp veéh Nth F et c402hay Bultaiaetndi appiefef han
t he second tenperature adjustingcore 404. Alternatively, a |ayer consisting

of a materigtatiorh badwates treat pebfenmh mo Mpived esgih ibhatand itheeasioy 2
2 APR 2003 -s8 absorbed by the resin material fromwhich the preforns 1 are
mol ded (f ormaekdimd e REMOMR héuchatedadht othtet Fanrsfer epper a0nirehanigesti ng

core 402. As shown in Fig., 24, the tenperature adjusting nmenber can, b al so
be nade a tEer Aty epéH?UsPifngtW?otprﬂﬁLn%’rH‘éi/i hged 5y’lei ndt3i & 1 Porde b1 Wi ch

C be positioned arpund. the form.. In_thi ase, .the t e ur
a’usti ng p%‘[t(ﬂigohﬁgebﬁ)%\ﬁsmgﬁ(ihnq c?]gltfzpd 15‘[’@9?]53953{»[ SfESﬁegﬁgn{ ﬁ]’ésg% al
‘directy on o r r her gl d ¥ i | 1 angk £afth

bl oc%tsO 10 4£1t aﬂfoorpﬁ%f% aéezﬁe?ngg%gr&rent tngstrrpg?%lﬁuf%gea%ustl ngorp? L{i‘gng
passage 416 wherabyarndaderaitdente it empaIratsuntd L Qg rngf . each zone is carried
out. Because the tenperature adjusting pot 410 can be so positioned that is
covers the prefdmndenerdienpescti uoe dastr pbefoomssthegped fhatde maraion
direction of the 15 preform 1 can be certainly obtained. By this nmeans, it
i s possi bl ehavinfpra @tampiterathast s hiaregy dinarelthw exdeneed daanetarnegh
tenperature and adjust the bottomportion 3 to a | ow tenperature. As.Lshown
in Fig. 14,the parafsobsd9e nflet #egkpl yihnSHAberdhafapPessii®e FBCEHBING
prefgrm1 by introducing air.20 into,the preform1 in the direction of the
B rowtaz0 AREHATIbyIER 11 e ofib ' Uil ReBPel Fe bt o HhEFE ¢Rdafracks
414a to 4144 | t act facili w } ment. Al so,
as this Ki nﬁj%m&emrogfutrﬁengfd}%@((% r%ﬁn@rﬁ)rlg?tél |sa9£l§é S%@ésjf(glﬁ]té to use a
menber which in Ortr@ Rhuhaki pyrf oh et i msi At § Mo Td tHeuphr@rent ak di
rection of the preform1 extend in the axial direction of the preform1 and
impart the pied@gtnal swibbldra reppesat tive Tisd rartityen winl 1t e tcidamakert Bot i ai
direction thereof. For exanple, as shown in 2 2 AP R 2003 -69 Fig. 25, it
i s possi bl epfefomxanpice ahebdld Angeddse vfna hepimef ot man tac Witdwodba raepaor of
cool ing nenbers 430 al ong theaxial direction of the preform1 and bring
theminto contactwith the side wall of the trunk portion of the preform1l
usi ngbair cylinders 432 or the like. Wien this is done, the prefornml is
given a tenperature distribution in the circunferentialdirection, and for
exanple as shown in Fig. 26 it is possibleto fully secure the wall

o Y o o o . Y I O



2 2 APR 2D3 -71 1 to be npderated before the preforns 1 are heated to the
bl owi ng tenperature, the uniformty of the tenperature di stribthQnABR 2003
retained heat in the preforms 1 can be increased and the stability of the
bl aw nol di ng can be greatly 5 inproved. Bottle Electing Section 312 As
shown in Fig. 1 and Fig. 4, the bottle ejecting section 312 is disposed in
the carrying path of the carrier merdeYs 330 carried by the second
circulatory carrier 302 10 between the bl ow nol ding section 310 and the

pref or my@l W41 ECHinRN pF@4orfhi s bottle ejecting section 312 has a neck
hol di ng mechani sm 390 having for exanple a simlar construction to that of

the neck hol diguh n@eheneshs123Agemanmeads imaf héntNYEet iy @ich hargiag over
mechani sm 230. 15 Thi s neck hol di ng mechani sm 390 hol ds the neck portion of
t he i nverdaddhrbicdnt | #0166 hyldemgsant aedaiasiofg hdiadi moe ferer $n Asicshawn in
Fig. 3 and Fig. 4) there are also provided a raising and | owering drive
devi ce 3B enhitdte raniedds lasd IMewdes itsn maedindlalds reg resscdegs o B9mnd an
inverting drive device 394 20 which inverts the neck hol ding mechani sm

t hBough wiv Gdnglcénofhabd. tBe t hdanaek PRI BI Ry wdchdhesnPBODORBI MN Y1 sed by

th i Si and. | [ dri devi 392, th ti f the bottle 6
o put| @8 Nk SOl HaTER)Y GPAGTBRnSBAGI BT THEA cHRY | £12RENTRST B Al 1 o1

nvertinig dansargonor HEE Bedtedd B taiBn Thto an upright stats to one
si de of the mychi ”eth‘%egggméﬁ‘gsgymgeﬁgﬂgb@oﬁlPﬁlédr:wé‘ﬂd?r‘?gﬁrﬁérﬁbé’rf ddp neck

hol di ng nmechani’smh t hén g opene e S di stharged to outside

ie apPaAtith1y Hold’dhd 2 rARR rd0Q e Siany tangousm Vo) i nge Nipdiese Are N
6, n = 2Fig. 21 is a plan view of a preferred enbodi ment apparat us wherein
the si mtlgt ardeusemthdi pgefionineeasailg Ahg Bosi £i e 1 Thenhn ef ies rece fapdi ment
shown in Fig. 21 differs fronbthe preferred enbodi nent apparatus shown in
Fig. 1 iirs titeefos Ir@movgdpoi nts: First, because the bl ow nol ding section 310
is tosinultaneously blow nold two bottles 6 at a tine fromanongthe N - 2
si mul t aneous|BAGMjddct§ish hol G0 pRemBe i, Of hd el JRPSIMING MR REMTEN has t wo
bl ow cavities spaced an,array pitch P3apart. The arra itch, at ich the
carrier "Wé'rrﬂé‘lcj u§§06a?9}€8n%f%orhfe vgggg}]&oatrag&sala rbegégrpéfts?)ﬁvg?% spaced
aparti st i s Ath re itch P .Gf I vitiesin the
bl ow mlb&'{ﬁtéﬁggg}dﬁgﬁqgfg_ OZI 38% tpﬁéflt%cﬁnalqonﬁr?ggr ttth\ 1 cr%\r#rolc@r‘ menbers fitted
testhe carriathyGhaitRe38dt oS+ ol i MOL ir $P@OPdeFbrmULahopY €T TdBTy 302 is
twenty, twice as nany asin the case of the preferred enbodi nent shown in
Fig. 1. heaugh yortgfeomss dli nfgom atrvio it revg pread tdiiviedl e yedl etshe 2f inan -p ded@d brns 1,
are stopped inside the heating section 306. |n20the standby section 308,
enough @o@ffdand alt odr. one bl ownol ding cycle, n - 2 preforns 1, are nade to
standby. Thecarrier chain 322 and the carrier nmenbers, 330 used in,
t hepr ef er r ed E&fHod frelfte pPEd R UsMBPDLET §. 031 the fiafe WA JBefaRei $f8ed in
t preferred enmbodi nent apparatus ,shown.in Fig..25L1, .and it is only the

i oNGYalR Ve TR, Tk CROTHE AT Sittoerd 1330 41¥ Aa' @ Mo { he
cakrier chai 2 ar iffere I r ﬁgbé) par at us
sggwn in Fi g%%l,%"{"ﬂﬁ?‘ﬁe Wl&rag\r?sfcgrn goé)ﬂi (';{nﬁd;gborfé-fﬁ]@ﬁ nunber ng16§rﬁ??%r ef or ms
1 22ABK2nGR% -HS1d shguheapeeus e ritliey 1ehded ide t bt bk owamal djmotgect i on
310 aresinultaneously transferred. For this, a transfer pitchconverting
oper at i @mefwlrimchasi fi t s nbember &kpt @i meghev ttreef dhartce ft dhEi gnnd2, wadl
necessary. In Fig. 22, six preforns51 sinultaneously injection nolded in
t he i nj ddveirem fnos YieRystébei onte4 ofathelpr ¢¥odr mmrocantigcdt atitdh abhéfe shown
aspreformla to preform1f. In Fi the first row on therigh Eowsthe

. 22,. t
array piPRER SoBUCReapr e bf msiNS (G ddi9 drl Kol B¥dLROIRBIpREROPHEADI WR
station 10. The array pitch of.thelQprefor 1l at this tine is the sane as
t R aerif pm%hplf’fth“he @lﬁedb%ggrggc& Qﬂgt?'ﬂi’ﬁﬁﬁmﬁenﬂ%wr‘segwon 14,
Theseco r QW m. ri | n_Fi 2 t tate of r m 1
bef ore {Bﬁj ar%ﬁ$eééﬁgéd y ]téf1eoi|?n\g/tehret2i Rgggﬁgﬂaﬁarﬁgggvéﬁéd&%{:%%gnfﬁéﬁémo of
t he trar}sdqurd]syt.ati on 200. Thelbarray pitch of the preforns 1 here is also
the pitch P1. "Thethird row fromthe right in Fig. 22 shows the state of
twopreforms Theecricved yi itha areafyoroarecst wag secidopt 384t of bheehl-ow
nol di ng station 300. The transfer of these twopreforns 1 is carried out
usi ng t Hatewoapaiies mémbeck abltheg2@fermersc234 isigowsiin iBingopgosede array
pitch of the prefornsl received by the preformreceiving section 304 is the
sane astheir array pitch P3 in the bl ow nolding section 310.Here, in the
transfer station 200, when the two prefornsl are transferred by the two
pai rs of neck hol di ng menbers25234, first, for exanple the first and fourth
preforns la andld are held. That is, the two preforns la and 1d are held

Y a1l



When the sinmultaneous nol ding nunbers N, n are made N = 10 4, n = 2, %ge ,
transfer operation in the transfer station 200 is carried out vm'tZﬂp'A hc-m]3
conversion fromthe pitch P2 = 2 x P1 to the pitch P3 being performed and
two- preforns being held while the one preform between themis ignored until
the- next time. 15 In the case of the preferred enbodi ment apparatus shown
in Fig. 21, the ratio (N n) of the sinultaneous nolding nunbers Nand n is
3. According to studies carried out by the present inventors, in the case
of general -fourtp@seénredt ungsmeeldanda ai ey Humberapdcsaydabant i dr tnentbdrd ers
having relatively 20 small nouths (the dianmeter of the opening of the neck
portion 2 Wiy abaual2ga otBemnumhere Natdfo pfefdemsi mh temebasendiaimg
nunbers N, n should ideally be set to NNn = 3:1. The reason for this is as
fol l ows: THE ote G8F AP dsihr i M trddlediusd Ya dénertdle pliRf<e Mhre iUk W% ed
cont ai ner, al though 25 sone el enments do vary according to the application,
is within &@PYantiall y fixed range. This is because the preformsize is

d ined b dr.awi ng, f bt aj dr awj
charater i st} cs 01 PAEDethy FERg « o ot AYeard Brels h kT LAl hatf ad ng
Fact or necqﬁ)s]qu%r?f @gcﬁﬁhﬁ'ﬁggféfrai%IdIﬁfg the N prefbrmsUdt the Hddugl, there

i's sone variatio pen on the use forvm'\I 8h the containér 1s i njten'ded,

research Casrddrﬁda OWb 18Y ngN A GrATH sl NYEAT %rmhét%n%gm vt N@é 11 her mxemyin

thi ckness of thetrunk' portion 4 of a preform1 used for a

gener al - purpesearRdi vor sitkedsapet alusiert | €)W ¢hi Batie canrgeed. tdntbers

4. O Cenerally, the blow nolding cycle tinme (the tinme requiredbetween when
ref orm ktioppear rited henpoefbembl eve ol g nysett 1 om B1D1 @nth wével ridet e xt
formlis carried in)required for blow nolding by a bl ow nol di ng nmachi ne

i s104Ppr oxiPfEfOMS3. 6 to 4.0 seconds.In the case of this preferred

enbodi nent, wherein thepreforns 1 are cooled by the i.njection core nold 50
even afterbei ng Er"@l”eégegg?r%ﬁ‘ﬁ‘??\% qglj“@gtqe(% pé&%?fﬁ'snﬁﬁd?ﬂégéﬁdﬂﬁ%nthat

bl ownol ded the fter, e ti equi r, f nmo| di a fori1bthis
ki nd of geﬁg}a&fgﬁrgggg%gpdétﬁféI%%d 5§gté?h§¥ kggﬂgptéﬁggﬂ?%ﬂ%bgﬁﬁ éﬁ% of
that of a Qfépﬁ%tr'e%naclo S Clal IRl G e oW %'b%l AU, U 2the
i njection nolding cycletime of approXimately to seconds is
sufficient qehenefrgr epf i hréhbsmsNicRGt i BREE G tMHeR] t tae sGApRReY- 2HY to
15 seconds) is T1 and the blow nolding cycle tinme (3.6to 4.0 seconds) is
T2, tbe ratsystEln T2 ipsozlkdutr e3:ahd @wdsittruictdéshabl i shed that in order to
efficiently nold general -purposenedi umsi zed contai ners the sinultaneous
mol di ng nunber s TReaadnag§AdUBdMa Yetll 1 {hae 1wt Ude &cdeivdarc&owimovimgstheiti o.
When25a | arge container is.to be nol ed.fronIS_thicket RrefornIaninjection
[

mol di ng cydPE &P 9oNeERaREEBNHE 1618 Agrd 208 1&i HARPEEAR Nt hEN? Hi8%F N 'R an

be set to 4.1 .\he [ |5 I L LO hj

pr et or m ¢ NSRRI To ! P g OB LT ET T M e s R CE Lt R ! T e

r@ 0 N: n aH~ - t :f e I % - i n
i,set to ,a%t ﬁgeﬁﬁj\lggt ?‘@% Fr;m ﬁ?ﬂg@?ytzl%epg‘%& t?ﬁg g?g\?\, ﬁ%ﬁrgﬁngﬂ}%ﬁ%&km be
sui tabl e f afectoloti RG WRGI UM SicAE@ nCantalifel St atofo iwhiTyd het mearked £ slem@and
is the greatest, and 5 a bl ow nolding nachine with |ittle waste in the

mol di ng cydaes beamdelid veealdi 2ed.t hentieveediiage mecdfaorisnDi schar ge Mechani sm I n
this preferred enbodi nent, as shown in Fig. 2 and Fig. 3, a preform dropout
opening is provilded.i nthee gandvefythef 100 ABEAIAS bEEOB whlee FeRE Y HMST er

station 200 is di.sposed. [ This .preform dropout opening 8a is continuous wth
2 chute 8bMSHAT Thoffe (1R HAYAT 4 NGed BONERSEni AR hitce B8 FertILMB LY &

pr ef orm di schar peni:.ng 8 r A1t | i 8 5
Wth this tspfggogﬁ‘eﬁjot it s%nr“gfgsv%rIBIeri‘ﬁa eﬁﬁgﬁﬁ@a@ﬂﬁ@g{@?ﬂwﬁi sthér
si t ugki ons r:eiith 4 ol [ I h t; (ACTIIY e bl ow nol di ng
st at ?gn 306\,&&% I?H@gpﬁngfcﬁraﬁg%w g@i Sgterrﬁoéé %inr;ca?hgﬁgiee%tgrdrdq'ml di ng station
10 be stopped. [qlomexai@! gamehan dpp ho! ethb O ppY i 1% Mg Y ad 1udd agt ed
20 up, until the preform1 injection nolding characteristics stabilize it
i's preferaku tiheat déei¢epeanfrechopirgorte 1iheendipgodveedamt st hiish sthge
not be supplied to the blow nolding stat i on 300 . Al so , when fo r sone
reason t rdwglizomad directsen.i In sthehbaoows®l diihg snwer dhngovechangsm
preferable that only the 25 operation of the bl ow nol ding station 300 be

st opped and'it'Hatb& heo bpedmtd bhy ofMOVAE Befidien FBM8NAG SEMTicen abteot the
stopped so that prefornms 1 continue to be nolded. This is because there are
various heating parts in the preformnolding station 10 and consequently
once the preformnolding station 10 is 2 ? ~~ R 2003 -~77 -shut down a
consi derabl e amount of tinme is required to startit up again.In this
preferred enbodi nent, when such a situationarises, the preforns 1
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2 2 AP R 2003 -78 transferred to the bl ow nol ding station 300. Fiqf EﬁR 2003
t hrough 34 show an injection stretch bl ow nol di ng apparatus which g a
further enbodi ment of the present invention. 5The injection stretch bl ow
nol di ng apparatus conpri ses amachi ne bed 8 on which a preform nol di ng
station 10, atransfer station 500 and a_?HQM/nDIding station 300

ar edi sposed, as nore clearly shown in Fig. 33, a side view, andFig. 34, a

| ayout di agram 10The preform nol ding station 10 conprises an

i njecti onnolidvegtsegt i machdntsmpdsesl ampesiviesl t d hiehe pirejffecmisonfapmar ahtus
12 shown in Fig. 1 and a preformejecting section 16l ocated opposite to the
i nj ecti on noédehgisecmeohanismThehas ecthenpcefermsldsl bobear dehivpted to be
intermttentlyl5circulated by neans of a rotary disc 30, which functions as
afirst circﬁhat%r?aééﬂefemﬁmééf&een the injection noldingsection 14 and the

preform ejecting sectiﬁg l&jal ong, acircul ar carrying path. The preform
nol di ng station 16 78ablabtRer (&Y & 'R bfy thedo ket RBVEI dfipBnBeenand BMt hsi r
opened20neck portions 2 being.directed.upward]y, that is, in.theirerecting
oPat e <hbanTFhoRRE S5 d ReSpbShyaE st U1 A 45 6T i EBeMETBEE g
circulatory ri.er, 30 m arryi t : tantd.aldy re ul ar
configurati %%Q%nc?%fegr 2 8{/§§:ultg)?ogp y pc%rfggiﬂﬁgp%?%b\zgﬁg, %z;)ép;raée]focypr’m &éizgw ng
Sections0s ﬁbﬁ@?ﬁ@dtﬁg ohe flormst 5 dendfr t hev8PELAd stlarteULALY YERE ! heEk 302
adjacent to the transter station 500 for receivingthe preforns 1, a heating
secti on 306p4i spos€iinend i hec 88€ ofdiemwier ®fy t he second circulatory carrier
302 for heating the ~2A(' ~211e -79 -prefornms 1, a blow nolding section

di sposed on Thestdamdsmie dime heesetoad torcuveat bryheapreéor@92ffom
prow nol di ngt he preforms into bottles and a bottle discharge
(bot tilkej ecthay) &eat U0 12 tdi gfdeedtbe aaer Teuments roe hafvet hessemowed
circulatory carrier 302. In the bl ow nplding section300, each of the

preforms 1 1@ @ Aréd oy fRECI¥IBAIRP S ELI AR or AT, JBE RIreAorAmé 6aBned
neck portion 2 thereofbeing directed downwardly..that is, [n its inyerted
state andt 2% %?ﬂwﬁ?‘ge%‘) %rneo €& det Qeﬂ'ﬁgég ?&Eh iﬁsﬁn%b?éa%taf‘@?%me
structures h I d ;b0 l; di-n irO 0 0
basical ly tﬁfem%aﬁnerpéa@ﬁéq)ﬂgﬂﬂrée}giagnsg%o Fﬁr]ltgsr g\%@%\%r ﬁ\l%opegﬁr?ﬁggdbe
descri bed hegetme floaryes oadyi ¢ tg @t fdn station 500 will now be
described since itsstructure is different fromthose of the previous
enbodigrent s. 151 tAd¢so ndin@sstoredanditite t hea gped br no frol thag shaendmon, an
10si nul taneously forms six preforns and the bl ow nol di ng station300

si mul t aneoubh yed brors e It th ey motl disigf etthed gomamaseisatt hehs tepgeefi on

nol ding pitch of the preformnoldingstation 10 is snaller than the blow
mol di ng pitch ofslmfé]{)ﬁ‘rb‘?/@‘bﬁﬂ di RGeSt BeM 0RO 3BONAs NsidwrP T His . mage 1 §732,

Lhe At ot B T APOFOFREARRRL 20 b T el iy FECbag) o, 702

t ref ormpoi di St ® %191-6,51 4% fy §ffedi ng state and an25inverting and

haMdi ng over mechani sm 504 for inverting thereceived preforns upside down
and fqy handi ng eypsadved NUed tece 5 RO Eom L tHe] o ef o e AeCey ineld ;
section 304 ofthe bl ow nolding station 300. The receiving and | owering
andi nverting anccaandimg dver peelianmsnst&023n 5@4 earteiipcaeedion 2whiA@ ~
~aa~ - -e0 parallel to each other on two guide rails 505 for horizontal
nmovenent . T&@O I Bt@i Uhegp P Treswet Y ree ane Hathi Bve 502) «@hpeh seergameldutters

506 as in the formof an .air .nipper for cutf{in e 5 e of each of the
preforns at the Pt efBfnedfEdTNGy S8 T %h 1%‘159'9thgep T ol % Y48 B@&f‘i on

the pref or ey a0 1 1 Sot Tant €67 ded 71156 ERLILEP ROEH EIAR, RneaPTYatabbi ce

510 f VEF%L&Q!{HG rr.pr\q&ghtm S5t & kaHders 506 and hol ding 10 nenbers 508,

and afirst horizontally drive device 512 for horizontally noving the gate
cutters 506 and hwl gy MeRBEr © A& LI AeFohEh tthe TAT ShredetentinRd

| owering drive device 510. Six of such gate cutters 506 are arranged in the
direc 15 tipsmpdratumy; adnd he preforns 1 in the preformejecting section 16
of the preformnolding station 10 with a spacing equal to the injection

mol di ng pitch ofthéwreatdor nsimul Tanequs he b bewi vd hgihol s 0F14 oot atiine rsi x
gate cutters 506 sinultaneously receive the gates of six preforns 1 to cut
20 them Sikrof Rueh HE AR ¢EMbers 508 are arranged in the direction of
array of the preforns 1 in the preformejecting section 16 of the preform
nol ding station 10 and adapted to receive six preforns 1 fromthe preform
ej ecting section 16 at 25 the sane tinme. Since each of the preforns 1
formed at the preformnolding station 10 has a support ring 2a at the neck
portion 2 thereof, the support ring 2a having its external dianeter |arger

g, Y Y ~ o~ A NI 7\ .



-82_-mai ntai ned. When the piston rods of the pitch changing drivecylinder
528 are extended, the two outernpst receivingnenbers 520 are sli @a I@Pﬁﬁﬁﬁa
outwardly to engage theconnecting rods 526 with the outernost and adj acent
recei vi ngbnmenbers 520 sequentially. Thus, all the receiving nenbers 520w ||
be slidably noved to change the nnlding_@chh of thehol di ng nenbers 508
supported by these receiving nenbers 520t°0 the bl ow nol di ng pitch. As shown
in Fig. 30, the first raising and |l owering drivelOdevice 510 can vertically
move the hol di ngwnerieens th@8 randgabé ¢het eumbs06 Wetmden asl Byal =A3at . which
they receive theprefornms 1 fromthe preformejecting section 16

(recepti onhei ght Aseoirdiion Ajo ad perdimesrt sl eoal r Bedelodt t hg rBoeppiresieaitght
A at which the preforns 1 are noved fromthe hol di ngl5nmenbers 508 tq the
inverting ari@vead@irsg ovRr thechaasemeD4aded§ V3 H IS §odiediigm-B)i zeThe
first raising and Iomeringdrive device 510 conprises thre ui de rods 530

for verticalloyg@iidedgCfneagacateul t & s3 sbbl&ind NP dih @ mendernyesys Sadd !

Lutter s soaand SRR A neYet B ieh e ThuHEE tee P By BRa at o
06 h i i | 1.h [

rol at - pooy EPRUAUEI D0 JEIDC O NuR(Eh YRR | BB TGRS 5T TaLGESPERT

cutters 506 r%ftig)%ft '@ﬁegié_?]rﬁm%né&‘@s Phef @1 R rﬁih%ér*%ethﬂowis’?\%uﬁ%”ﬁ%’é%gﬁ?

receive the preforns 1. e recelved preforims 1 are en lowered to

del i very hebpghtsepogiot iNaR & 3t 1whi ¢hatthay are #aki veead foanidhehiarvent ithg and

handi ng over nechani sm 504. The first horizontal drive device 512 noves the
forme  2aseARR 2th{s - B3vdnt bomnwheneiof theprpafedrommeecednvt hmpueosbt iben C

(The position in Fig. 29) whereat the holding nmenbers 508 are | ocated

di rect0y belowlekebyr &her i 2¢etiomoceretMod 18 em afdted dde ipi@ fodsist iace D

(the position in Fig. 30) whereat the gate 5 cutters 506 are | ocated
directly bell6fovRE %rr@f"ortmeej‘éblteicﬁd Wb@avhtamakd andokBeAgPp8Yi Modded
wher eat the hol di nme rs,508 del iver t preform.1 tqQ the inverting and
nandi ng over EERLAEm 365, LI | Fru PRe: i Sontae aRioataah Be 18155 Sipd ses
a first hori deye gyl i % (o] 4 y i the .
recei ving aﬁgglqtgagri Egyne%haﬁ]ﬁ%g?‘f {lﬁg(f%é(;l r%@ﬁj_g]]h%&lzg%dng C@\#ﬁg?\se '?,oé Sand
gate cuttergna@@ewelh tdeapbfskinat8npg M beweriag dhi vendekiaee 549 a
bet ween the positions C and E along two guide rails 505. The first

hori zoft al donvendevnaé bA2ef titdhest cobpniisbow ancltdippage pid atyls nderd 260
having a rightward drive force larger than a leftward drive force of the
first horizant&k tdenvieo tyi naderc B34 id@ed ofdappeaxtvasedp 1Get galtde segongiss

506 to the gate ttin osition D between the positions C and E agai nst
The | of twar d50SHGE T FAPBE" orA (HEDY MO TS 1 G¥fteal L1 v oy on@eneso Nans

Wil e the hql.di rs, 5 Vi e d tao,the hol di ng.pqsi.tion
E by the fi BLsrt ﬂger F?gﬁﬁal% dﬁ%@%ﬁ%li de 5]13143,%%‘ hoﬁé}eﬁge%edﬁjergf583”§re
pped at tenC } POSH & 0 Eh by t { g RtMan i : f1 4 he
oy st ophgg oaa ep I R4EAe BREL Le o Oy TP IS AMF IR QLM ISR B
firstoporizenial §ive,ciiendest 584 Tand 2 hes maem 1y gt var difdhet gf mmd o
the preformreceiving position C by the first horizontal drive cylinder
534. The i ngentirad-podpbaadi mgddversneeitani con e ss pr efifdedent2y2 AReR
2003 -84 - for the nunber of sinultaneously nolded preforns 1 and conprises
si x neck holBdmdd tependai gims! GBW dinsFdsdd Wt h ? heheiudwW ndrdgrAdYpiBeh,sedn
inverting drive devic% ag8.for inverting the neck hol ding nechani sm 536,
second rai sRRGCAAANE tB8wePi g &Fi%e device 540 each for vertical ly noving
t he correspondi ng .o .t he C ol di IS 6,
hori zont al drivegaeggéggghg ?Q? ﬁBEi9§RP§|F§$ﬂ§ Vngﬁtﬁg &g@ﬁ%ﬁ%ﬁﬁ%h&hat
mechani sns i e; ajSi nd 4l [yinN e i cand a
nenbe?5543 ?ﬁ? EEEFP?@nﬂﬁgggﬁgoéabﬁﬂQ?”?ogﬁgﬁﬁgfg.nggL%bP twgﬁg}iﬂﬁgb
hol di ng mechagi RERiRGA GLTP! {IFEEK Fe P& Fad | NG Cle 1108 €4 NG, BIPEIFd 244D mm,
actuated to their closed position for holding the neck portion 2 of a
preform 1 and athepea/i¢l ogei dhriess meg¢harthe mpr46 ofrar dperiargendtphasitie t he
15 neck hol di ng nenbers 544. Each pair of neck hol di ng nenbers 544 are
di sposed pamakhaumt vabaeh Wiehan ffed eadepodd tempgrasprenee heeknpbing i omer of
the preform1l by the tip ends of the neck hol ding nenbers 544. 20 The
open/ cl ose @PPvednERhaMiasinhs546F cobip® i L TN o peROBISSs e tPBdsTBRge . This
respectively fix one of the pair of neck hol ding nenbers 544, two
open/cl ose drive cylinders 550 each nounted on the correspondi ng one of the
two open/close rods 548, and a synchroni zi ng nechani sm 552 such as a 25
rack- and- pi ni on nechani sm di sposed between the open/cl ose rods 548.



When the two open/close drive cylinders 550 are actuated in the opposite
directions, the two open/close rods 548 are slidably noved in the 22pp@Rt 2003
di rections while synchroni zi ng ' 2 2 APR 2003 -85 themthrough t
synchroni zi ng mechani sm 552, such that the pair of neck hol ding nenbers 544
are opened or closed to release or hold_ 4fe neck portion 2 of the preform
1. The inverting drive device 538 conprises a horizontally 5 disposed
inverting shaft 539 and an inverting actuator 554 | ocated on the end of the
i nverting shafi¢s588b1WWeaqtihees nves téage act uhine B&U 1 se@nkr gf gddcet hie
open/cl ose drive nmechanism 546 is rotated about the inverting shaft through
180 degreesdi6féngace ahdepmefratre REl ANpysperRl mkedleans diomgheatibghiheésm
536 in its erecting_state. The neck hol di ng mechanism 536 to be inverted by
the inverti h@nefivel heehahenPEBBOI®. adapted to be positioned at two

i tion, i on hol di ng hei gh Ltion F whereat. th Kk jon 2
bf the pr ef or m 1A1 Sonel @ by B8 TRORAT Rg 18 mbber's 500 [ 47 it nPdet BFon

and an. i nversi st and- by i 0S|t ] G er_ . lnv ion | ower than the
erection ho?@?%gtiéﬁg%?gp%tﬁig@%(%.'%I'h%epgpe%o%f ra‘?ds%tgé nd | owering drive
device 540 is a d e e; ol di kS 36 Vv i y 20
between the i nvmlé@n h}@agg-gbyérﬂeﬂgﬁggggé! '?f:do}?] gggﬁgmg (ﬁ??ygr ygf]éefgﬂ’#‘g

posi tion H yheneehndbgs Py of 0] &t ot 14RId vier @d fipskheyeaer hee ABTLGESG330
of the preformreceiving section 304. The second raising and | owering drive
devi ce 540 gpaprasesnsegend hambeng (ard)! oeniloy moliditer <ydked af &b a
vertically noving the neck hol ding nechani sns 536. ThHe second hori zont al
Qve devi cei®d?2 camd novene heof nvehesag ranelf hemsli ngreveni xed hawi im 58adt o

one of a receiving and hol ding position | whereat the neck hol ding
nechatll sns SBBUhbRRe@ W] Hr &F Lawrs MP Miesh tid PhoRa@iyngOfrentBes N ' prafapRS 2~~~

-86 508 are in eir holding.position E, a delivery position J ereat .t he
preforms 1 %?@ULE@?%%V% thgﬂﬁédch}iE?énéﬂgéﬁgu§§%lﬁﬁq n@éﬁwgol dEf ng
mechani sns - S:lskaks r.ecej
hol di ng pos??%g%ﬁﬁggﬁé%i%gqggﬁgﬁﬁvéb}5%t%35“§%ﬁg{&ﬁgggg@ﬁiﬁg%pbgfggngﬂg
receiving s | i i+ el : SgX | a ged.
The second fort Zor T o e e g T S e e T e
cylinder 558h& aradwingqrtial by efevineamé heéedl Nvette isan@ andebandh mg1avey
mechani sm 504 between the recei vi ng 10 and holding position | and the
deliviegy posytierark aliong tiane otnsd yghi de mal ded Sage tdred a asidofipageonyrohder
559 having a rightward drive force larger than a leftward drive force of
the second &odi 3dAUGLUE| 0& dYki @R MB88IS HIPME oYk @3t ehideROBEYEHei ng
operative t he inver{i and h ndiggqéglover mechani sm 504 at the

[

stop t n
st and- by pog?lﬁoﬁnﬁ?%bbﬁﬁs? 1W£b§¥ﬁ§ ¥ 8®rce of the second
hori zontal drive i 8 in i phg.an angj % aani sm
504 15 bei ng movait thTRE SRVITE ST FERE S E Eh e B e St Sy ERE AR,
dgav e cyIinﬁe5h§§anog@1£§tégpgkg*dgegémmﬁigegave been held by the neck
h®di ng nmechani snms 536 at the receiving and hol ding position |, the neck
hol dig@ nechani sarsc BR&u B & Mpwert itie it ina vdeld \ver rpgsing path by theskehtward
drive force ~of the second horizontal drive cylinder 558. In course of such
a novenent , ti&aely mexrttangy lard cahfhgodia tignotbe tneasahi r smB04 iif th todeedl y
stopped at the stand-by position K since the piston rod of the previaqusly
act uat ed st appage WM iddelry 569 sagajed empPe he ithadrtamdy ﬁﬁdchgﬁ(’dplﬁd]dver
mechani sm 504. ghe inverting and handi ng over nmechani sm 504 is placed at

the stand- DJOYBEi PR oPRIC FRTTY HAY RAE'six 2 2 AP R 2403 - -a7 -carrier

rranged, the arfveerareangs SEhatPd hi5e03ER SRTTECPT 8 P HEAT Baide

the cpgrier meabes s ?’yodéé)rrtﬁé?r ol d VRik iRAHd 129 i jleltaégh MoheepPRd o rm

hori zont al 5drive cylinder 558. After delivered, the carrier nenbers 330are
hori zontal | yngoyee tauthagr epei viedgiged holediorm posite oglippyrtbe sacand
hori zontal drive cylinder 558. The carrier positioning nmenber 543 includes
Si X positi oger ngspecebsescH62i¢ormambdherei n at positions correspondi ng
tolOthe six ‘carrier nmenbers 330 conveyed to the preformreceivingsection
304, each of theapbsﬁtﬁoaiﬁ@Cﬂé©®s§H§Qﬂ£dewhgégémﬂﬂ£Qﬂﬁr%t@@v@ftﬁ@1d
correspondi ng one of the carriernenbers 330, At the stage whereat the neck
hol di ng mechahf$hataey /e tfderf ofoheats B9t ke dRl ¢ VRFf Yokl e ik ne By aGed
secondl5hori zontal drive cylinder 558) each of the carrier nmenbers 330w ||
engage in the correspondi ng one of the positioningrecesses 562 in the
positioning nmenber 543 so that the carriernenber 330 can be reliably
positioned for ensuring thedelivery.20The operation of the transfer station
500 wi || bedescribed mainly in connection with Figs. 29 and 30.1n the

Y o, 4 o Y b1 Y Y Y



~ ~ APR ~~C~3 -aa nechanism 502 at the gate cutting position D. The gate
cutters 506 and hol ding nenbers 508 are in the delivery height pﬁzi%im %03
When the gate cutters 506 and hol di ng nmenbers 508 areblifted fronmfthe
delivery height position B to the receptionheight position A by the first
rai.sing and lowering cylinder532, the gatge_of each of the preforms 1 is
inserted into thegate cutter 506 through the gate inserting hole 514 as
shownin Fig. 30. Thus, the gate can be cut by the gate cutter 506. 10After

t he- gat es hanetheeoacat erthember di ng nenbers 508are once | owered fromthe
reception height position A by thefirst raising and |owering cylinder 532
and t hen movedho#ibow 29 W itnd 15186 tiosf 61 BPPEEEI NNEN@oEh tidrs ideppf said
therightward, drive force of .the firsi hori zontal drive cylinder15534. The
hol di ng nenbefeUbaBoay eCRUF1BEr TOT 1R oWt BoAdpBEi th8nACaKRBANPHY TBFBKEATRI ne
in Fig. 29.Under such a situation, the neck cavity nolds 60 arelowered to a
rel easi ng p%s???5ﬁ1ﬂe5hoaﬂ by broken line in Fig.29 such that the bottom of

ecei i ng hot e 1B, dutdel SBERICEOM kA d ol EhE BN I bleaeifom
the neck cay) t}é’ﬂP}:\QOPQ é)a/rﬂéermfw étagepﬁsma%a%gpgg?ggtq{%qowma%md

1falls onto e correspondi ng hol ding nenbe esupport ring
2a thereof gsnphaged. Thus, six preforns 125injection nolded at the sane
time will be held by six hol di ngnenbers 508 in their erecting state with
the injection no$dhogpitheh.retiea vimef,orlmsaflimg £ béswr inetledi rmgaamst outlet
hori zont al nrovenent. Wien the prefornms 1 are being held by the _
’di ngnenbeest 5OBS ahe pYsHageats on e e sPesltdy ebys idest odahef ¢ irgulaAQR
's ~89_ cooling air directed toward the bottons of the preforns. As the
preforhs 1 BOEY rEAETVEA BPTPABINGING i tieiAtt k2 Eb, reatangvsar r aa&f Hgnand

| onering cylipder 532 is. actuated_ to |Lawer the hol di ng s 508 to the
del i very hePd Eppﬁhﬁtéiﬁ?Q§1q@h§gra§Jdﬁq§ §P§N@y4ﬂ9§’fgﬁgP%hSrﬁigﬁﬁap%
drive cylin ( C e 0 | di,n r 08

hol di ng posﬂﬁ oggéwm_@cég?be%o _ tﬁeecn%yeerre tght %&qgﬁ?%ﬁscﬁoan%‘% l£r){é;(t)grﬁl Pnder
528 of the &*é?@ ShMAhgTBERAREE T P8R, | Bhacivd]8d 4 £MANdR10itBETa-
injection nmolding pitch to the blow nolding pitch wherein the spacing

bet ween adj agentcaeceevi ognnefibecsivalyi dei nernsesl. a Aspabe phefefinstheare
moved to the holding position E after changed to the bl ow nol ding pitch,
the s neck] &b th hgnacharetimmm fsrtde5da oof moHe lingy émpiatd tausd ilsamdived doér
mechani sm 504 positioned at the receiving and hol ding position | are

act uat ed bycl3eP bpen/ APofe BIWEL ne&R8nishheub \Cd BRAECt KMk pUFithens 2

f th f 1 held he hol di ng. menb 508 held b h Kk
ﬁoléiﬁgpggc§%£$%nsr§§%]€fQi ﬁhéﬂﬁﬁ}ﬂgﬁﬂﬁr r%e?%@pgégc§gﬁgem%e; Shgeﬁeck

portions 2 of he.paebRig™ 8 o il d BYoLBe neckihel M@ draehant £ 336,

t he second hori zonta cyl I nder 'S actuated to nove tHe n

h,i! Ng MeGhard fi® apalr@tlife Wi peeebYmdy SLEF{ 08 304.ar\s ihhe rreek
h®di ng 25 nmechani snms 536 reach the stand-by position K, they are stopped
by t e st oppegee cylithdarecdb Do Mheonps etbemeof afac ph@cedwawatrbeior stmndnby
position until all the six carrier nmenbers are arranged in the preform
recei vi ng st 1@nt 304 tawart it Héen@ek khooditr @ nvée di@eninams! P536E dagé ec Aeryiiedg
t he n: ~~~ h~J~. vr~ -90 Erefgrns 1 to the stand-by gosition K whi.le
hol di ng thel? &hBeAGEREi AECEEPDaP8I 0584 bied Nonetafi ZERA t BOr Bt Af BWt A 1A A
holdingnechaniﬁns 536 fromthe erection ho{ding hei ght position F tothe

i nversi on st&nblY) hei g S 1A AV A4  result, theSpreforns 1 will be
inverted fromth I i : ' ed state under which state the
preforms 1 w 1116%(2 @%%E%gﬁﬁéﬁs%%?ﬁ%%bsi tion inediately before the
pr ef oy ecei vi ng, Seeh O 8P4t N $HER Actaees i df SRRt LoRE ¥hED bhe aneck
hol di nglOnechani sns 536 are initiated to nove, the hol ding nenbers 508are
opposi tel y moyeslrm ockheypref pathej ephced sacdrtoni d6abyetritédaive ifrecad oof
the first horizontal drive cylinder 534. Thehol di ng nenbers 508 are stopped
at a tinme panaitexbend img yataoute Bren 06 Feacd dheegatencutting position D
by the stoppagel5cylinder 559. The systemw || then wait until the
nextpreforms 1 ateT€3e6ydA9t P ke pléFBpPSed et2¢ hydsdde ohi 18t | heaters to
renove the preforng 1 frqp1the holdﬁggnenpe[s 508 and when the neck hol di ng
mechani sms 336 $hdHoF df iy’ HehifR ST B0 Hetini 809t ed to nove, the
open/ cl ose20dri ve mechani sm 546 opens the hol di ng nenbers 508,

t herebypermtting the preforns 1 to pass therethrough. After passed,the
open/ cl ose drive nmechani sm 546 cl oses the hol ding menbers508 to hold the
prefornms 1. When six enpty carrier nmenbers 330 are arranged in the25preform
receiving section 304, the stoppage cylinder 559 isrel eased and the second

e N e 1 o " - P



S5actuated to rel ease the neck portions 2 of the preforns 1. Thus, the
delivery of the six preforns 1 sinultaneously fornedat the prefqézlﬂgkdg@%
station 10 have conpl eted. Thisdelivery can be reliably carried t n

t he positioni ngnenber 543 engages and positions the carrier nenbers

330. 100n conpl etion of the delivery, thepgecond horizontaldrive cylinder
558 is actuated to nove the neck hol di ngnechani snms 536 to the stand-by
position K and the secondraising and | owering cylinder 556 is then actuated
to 1ift theneck Rolpdiuf@ ligghadi B85 heR taes o tndindeighthe preform
position. 15During this lifting, the inverting actuator 554 is energi zedto
invert the RAEKYRBBAH hGeFBERRAM S S 19361880 nthS tRIE TRTTk KA diYid 9mP@RAni sns

536 will wait until the next prefor 1 areconveyed by the receiving and

| oweri ng nmechani yh?@@i.”FiéEe. 88098dg§"e§aﬂ [ Sindf fj eocotsi%cn1 %Qerit éﬁ i a
nmol di ng20appar: S [ IS : ] f -ﬁpb i,en the .
presenti nveﬁ?ﬂgh% nWthhenj ggf?ﬁ)hgit rdé’tiﬂﬁ ow %P?nghggpa&é%&regmns

t hepref orm i i i ; p r fQr ane
o uhi | o CRETEEaut o RO AmENREsEY LSl AL FLESLRE M ek B oS e
a time. In phetppeppBroembodi ment, three preforms 1 sinultaneously forned
by the preformnolding station 10 are transferred in their erecting state
to the transfer atabraing0fo Wiey dinvehftdynar e 1tRoegethante diedrd byl dWitee
hol di ng menbers 604 in a --92_ _ receiving and | owering nmechani sm 602

wi th the inpeckipar trbduliwhgempittheh poeifogmmiisntuar hgdt Thetleafriearest did d¢ihe

changi ng nmechani sm 606 is then actuated to change the injection noldin

ch to theamidw fEr&inag pit &Rei BloKi eAvif¥ Bpadi ndthadswaeriesian wbée
preforms becones larger. In an [nvertin nd handi ng ove chani sm_6Q8,
t hr eel heck HélJpnd”hégﬁﬁﬁi%ﬁke%ﬁﬁtﬁ%vée%@gﬁvg ¥ BUChe bé%&ﬁﬁﬁ?&ﬂﬂgt itSch.
These neck |.di.pg. eechanj s ecel : t thr refar 1lin
their erect Pgaqgﬂa‘f’g‘ﬁgrgﬁét%%C(ﬁ%é)d{%ﬁ%eréﬁ%é&g%ofh%ﬁgfgr%g]%oﬁr@fgﬁﬁ'avi ng
changed to the | ol i tgh At Wt recednyd Ak | [ iL,SM
602. The prté or%srp\fbg?eﬁ% _enooi trtns/erafleat‘ E@etrhg%rynﬂvéggrbtl ng d(r%\iﬁ@g gg{ylgrggh?g%
the invertegoptebhr Feglobeing taidnyy apgeuSlY sdelHoeareats t@i § b6 €&d CaRT iodle
menbers 330 in the preformreceiving section 15 304. In this enbodi nent,
t he externakideanmiler, ofntthea shpgbr tdrawmgn@a am etrtte tneack pgegrieen amf beach
of the preforns 1 is substantially equal to or smaller than the external
di amet®r of seRErBdrrebl sPerketause fhe thigrset dre@ 1@ TS iad@ td P A ATh@NEO

neck portion.2 thrqugh the support ring 2a. In place of the holding nmenbers
508 suppor ¢ PAget A8 THot (M oif TARIeTERortS r3H68a | BUFKBCLTBAEH mARL e

Figs. 27 to , I, Vi : ' ' i.5€ | dj ng
menber s 604t§1Zel ﬁtgffcs%gg a??ﬁ?g%x}éerﬂ,@fé ggecﬁogts]ads‘gy]mgﬁ?ec% e@si Z‘eg&e:ane
i ke, each i ha reto [ ken ti t; bt RGE
the bot tom and BaTrar ol et he Broner o ae Lack ar the hording ransere bO i
pted to Babdtbhedpasd orme bviey aaantiaeigithgodt theaséapang odct fen it @w and
barrel of the preform1l. Such a hol di ng nenber 604 may i ncl ude ~2 AP R
2D~ -83 a cmeldenghemater circulated therethrough to cool the preform 1. Each
of the holding nmenbers 604 is lifted into engagenmentwi th the correspondi ng
neck cavity nol dA6OORY AT itOstan@dikehgas@ecdwett nghey imeEtt B3p. Fhd it
cavity nold 6? I.s ada romthe en enent sition .M

k
t ed5t | 0) d
S o e HiBe S DA TS iTe f SHErp o T ce STt o B Lottt oed

fromone to_another, e.9.. 4t r e , Lhe i.on .af .t hei ght
of the injeé?io C JP@& H%ﬂéﬂfﬁMoﬁgggﬁgﬁtrPﬁggofgthéggggbgioﬁgfgdggﬁ ﬁégthe
engagenment pRsiLE9B W&%QOﬁnt?ﬁaﬂ?Ck cavity nold 60 to be rotated and
conveyed. However, tﬁe ottom hei ght position of the preform

i nserpgonposi ti onhelPeaft idachdwt imacompbese 6§04 widdtaot ekeesbaingednThe

| owering of the position of the neck cavity nold 60i nvol ves | owering of the
rel easi ng pesiffoom tarrpiopddirebat 46t he oneessnte off tahep mesfokrmcaod tryy imd d
60 can be correspondi ngl yabsorbed, gui de nmenbers 614 supporting the hol di ng
menber 604f @ather 8Ndal novenent are nounted in the hol di ng nember 604 atthe
opposite sides. A spring 616 upwardly biasing the hol di ngnenber 604 is
mount ed about eadR §0FdeaREwbRY AW tRL RN dEPDNRREMBNFAGT AMATntVhen
t he hol di ng nbers 604 recei.ve the preforns 1,.thefirst raigsi and

| ower i ng cypﬁﬁewﬁgéﬂgaﬁgéd@@a@eoﬁfad“{%ef’?ﬂp?\BI dnd rﬁé’ﬁ@%ﬁg%ﬁi% Plthe
delivery height position B. Atthis time, the pitch changi ng nechani sm 606
is actuated to25change the pitch of the preforns to the bl ow nolding pitch.
Atthe sane tinme, the first horizontal drive cylinder 534 isactuated to nove
t he hol di ng menbers 604 to the inverting andhandi ng over nechani sm 608. The
hol di ng nmenbers are stopped ata position O directly bel ow the erection

~ o~ A NI 7\ ) o ~ a1



2 2 AP R 2003 -96 there being any undercut at the neck portion 2. In the
preformejecting section 16, to renove the injection core nold TNPRMBAE
prefornms 1) for exanple the core pins 52 of the injection core d 50 can
be-provided 5 with a function enabling themto introduce air for ejection
into the prefornms 1. Wien this is doneh_'thhe preform ejecting section 16,
by blowing air fromthe core pins 52 into the preforns 1 after they are
cooled by the injection core nold 50, the preforns 1 can be caused to drop

downwar d by dadyis eHd g npmeesuo e. p Eatdr s efcar mnrobdowgmokabes &P @fartde
preform1 is sufficient so far as it engages part of the barrel and bottom

even t houghs ttdpe gt efral maides ot $ ban ghiwy thefiro el D etimgr eaf rdedsinbd D dhi gvhe
external dianeter of the preformbarrel. 2 2 APR 203 97 CLAIMS: 5 1. An
i nj ection $taletidie BeGd 1 di ng apparatus conprising: a preform nol ding
station for injection nolding preforns; a blow nolding station for stretch
bl ow ol di ng t htGHEbIEs Tht N onf¥ERE! 8N, 1BY aAd S4 aNURNS fR8C 104t i Rshl Tbr

transferring the eforns fromth ref qrym nol di ng. statipon to the bl ow
ot di g st AU OShePBFATE naThr of bofh MSNATAG 1A VAT cotpp Seapey 2tuTe
circul atory,. q f i.nt ' . Ci | at.qr.il arryk urality
of injecti6H%%gﬂ¥§q$ﬂqﬁ§'ﬂgr?ég}%%ﬁﬂ%é?hﬁeﬁﬁﬁg\ggﬁfgﬁg@dfwghgﬁpﬁ%fér qa%d
plurality af éVHH‘ cay} I fo efyiani é¥%1% orti fth ns
al ong a ca?[rhyl ng_]paﬁ?a%%mfg%ti g%ﬂngiedirﬁgd sec !d(;'n fg?_r?ﬁr?]qe]g_t’i gone%rfﬁ% ng
the preformpatsaid imit@et hed tipkdsBa 1366t  eNchAYi 8 &t | ff @Ftd QUG HY
nol d capabl e of being clanped relative to one of the 20 injection core

ds and qrefafrmdie trecki rosdi twa ol tobsnp estaciyred o tohoeu rpsree faf rneeAi ok qxag'sy i Ng

h; and an ejecting section for releasing and ejecting the preforrns
rel atDve t dowes dharhé&henpeter oma tbriemnd st Wil oBy bavihe atckeaavithe
nol ds stopped in course of said carrying path, 25 2. An injection stretch

bl ow nol di MYMBeSar@k uRr eHXHR$ sf P ! hapeersl i RoPYi A 16€8t ity a4 % i on

oL ding P s PP APb FhEP 8h3hb8B E0E Thes R LS 405 S0
gradients therein, the blow molding characteristics are
stabilized.

15 Also, by actively carrying out temperature adjustment on
the preforms during this temperature moderation time in the
standby section, the preforms can be given a temperature
distribution for blow molding which could not be obtained just

. by simply heating the preforms while rotating them.

20 The temperature regulating member may be in the form of
a temperature regulating core that 1s 1inserted into the
interior of the preform to regulate the temperature of the
inner preform wail.

Alternatively, the temperature regulating member may be

25 in the form of a temperature regutating pot that has a
cylindrical portion disposed around the preform. The
temperature regulating pot can divide the preform into axial

zones each of which is independently controllied in tempera-

ture.



n ~~J3 98 and a transfer .station for transferring said prefor frxgksaid
preformnol ding station to said blow nolding station, said blo 2o nﬂm3
station conprising: 5 a circulatory carrier for intermttently
circulatorily carrying said preforns transferred from said preform nol di ng
station through said transfer station alpng a carrying path with said
prefornms being inverted to have their opened necks directed downwardly; 10
and a bl ow nol ding section including a bl ow nold capabl e of being cl anped
relative to sai iy ef ormsr&t @Ppsdchn tempesa tal esaiedudarrivigntheriidr.s tigy eby
permtting said preforns to be blow nolded into said containers, said
transfer steattiend @y shegaxaai eder ed tigomexhdiiies mriedio rmeaéi yh@go sanar e
preforns in 15 upright(Fositions'fron1one of said injection core nolds; and
an inverti mp imdchani®na orhe megrittheg Ysaifd Preefroraf.rme. T § rjagctd o &de et ch
bl ow nol di ng apparatus according to ¢laim2, wherein: 20 said bl ow nol di ng
in said bl & nod 6§ hg ektqon i 9t udesfheppltal i HEMBE rBltYRESavi tiifes afftayed
at a bl ow nol di n éﬁjtc of .carrier nenbers on the

h, .and an ,array pitch
carryPng p&™HG BT ¢ éeﬁltd\ﬁnrrﬁlfdit&‘& BiedRr™s5 4. An injection
tretch bl | di t i t im2 j bl | d
i toh in the bl i NEIGITG Qa: AR TEN AlsERhaf Tan ST ec e I ngibi  ch
! i d ¢ S i ‘ . c Y .
AR LR e e T

preforms fromdeidigd sBke§bhont dP! dond ipigt ChréeofMe e nol iy Midading 2 2
APR 2003 95 5. An injection stretch bl ow nol ding apparatus according to

mi m 2, whyotiinra Hoow mdlodi nghodidticly | ot ieawg nofl g 94t igare f Groh@r ger
n an injection nolding pitch in said preformnolding station and wherein
t he ilAvert imeg af@dimgninemtsT ol witess thepiptrelf odmsngieng meghabi smfotdetangi ng
an array pitch of saiddpneforns fromsaid injection nolding pitch to the

bl ow rol di dagiacdergedad ni djhadti on stretch bl ow ol di ng appar at us

according 10 to claim 2 erein _each of, sai.d nec rtions of _said preforns
has a flange pordh o%mlln%gﬂboﬁut‘gr adi%‘?ﬁ%'?etalpﬂgt Wh‘quqrhr t@? PRES AR S0 '

di anet er of ryel portio I .Of i.d.nec J erein
t he recei vicr‘?g rﬁ%%gr{io@]mtithﬁc {bdggcgqﬁ‘oﬁ%ﬁr@d %%@&Q%Z\a&&gﬁm% %a%ﬂ%é a
pot t om of a3 tHloanIenBPE! | A bPolideal dad driielie 7gultd NEEELTOR Stdetch
bl ow nol di ng apparatus according to claim®6 whereln each of the hol di ng
menbess i nejuides ganp opksrmdwhli 0he arechaat srof ove heladirig@dor t ¢ el@asithgow he

preformand 20 wherein the open and cl ose mechani smincludes a passage
portion whimeH diags sectthioough fsdhe barrel ngorgitbn of the preform while said

open and cl ose nmechanism are closiaﬁ. 8. An in%ection stretch bl ow nol di ng
appar at us accor dif§g 199e€E168Nap kT @t GReP P BRI €1 RBcaPRA Mgyt We dhaini Wis 148 udes

hol di nber s f.or hal ding th i d wherein each, qf. sai d ol di
merber s had A9 Bend A5 DTt aR o GadTE T AR P e ) GOHRId b £ on

ﬂ.i a barrely RHOR r8f mBuRtEHOT PhE Cg '@ farge quide section may include
20 a preform falling port formed through the top face of the
machine base and a chute for conducting the preform from the
falling port to the machine base side.

According to another aspect of the invention, an
injection stretch blow molding method wherein preforms are
25 injection molded in a preform molding section and these
preforms are carried to a blow molding section and containers
are blow molded from the preforms retaining heat from when the

preforms were injection molded comprises the steps of:

switching to either a container moliding operating mode or



each of the preform 2.2 APR 2003 1 ot~ 9. An injection stretch bl ow

nol di ng apparatus according to any one of claim®6, 7 or 8 WnereiTge%glq of
hol di ng nmenbers has neans for cooling outer wall of the preform

injection stretch bl ow nol di ng apparatus according to claim2 wherein the
cicculatory carrier places said carrier_jgenbers at a preformreceiving
position opposed to the inverting nechanism the nunber of said carrier
menbers to be placed equal to the nunber of said carrier nenbers to be

pl aced 10 MEmn@fQQWHMKﬂ@HUhE(numhﬂﬁnm gl der,efodns whi ch have been injection
mol ded sinmul taneously in the preformnolding station. il. An injection
stretch bl ow nomwhety Esp @ fies mawdddingg are réltding IO déheirsei gw it achvier t i ng
mechani sm has a hol ding 15 nmechani smfor hol ding the N preforns at the sane
tinme, and \M@é’rtel“f@ysaﬁ]cp%lm%g”@é‘@rf&hlcsarﬁ@”rﬁﬂl tpa?ﬁébUSQ%fP iffertdia He

prefornms to the sane

e g
Dt of or m r e QG ARG BEGEan AASCESTATaR: Fig R HE BIEF dvernd 200 98 Ar tt*%e

Fur e nér comperer iy e T, S R TanatY 385 e 7a N Pt ne ?reci.l Vi ng
rechani sm i 0t NGiERR! do dhESE! §RDen AR gbayLBe £ el 00 uRe el o

receives the preforns at” a position W Ssal ecting sectlion t he

25 preformmlc%laﬁ@estmnme@m%ﬁ@Wrm§ rﬁ@ldé@%@'rhhgmﬁm%bﬁg Ssauah -up
hori zontal novenent device, thereby delivering the prefoxns to the

inverting rnigcharidsof ¢3rrAhngnieat itan thler B1ch Ho davi NY! sk YT ePpavad tusful
according 30 to claim 11, further conprising a horizontal novenent device

'L movi ng btlleey imaetitniong ame deardivonded .t hé lisor,i adv@rala di radctdmorgrises 2ilAQ R
u3 Il ol and wherein the inverting nmechani smreceives the preforns from

the #@cei vithg @é@l"l’amosrﬁm&n@etcﬁé@ﬁ §rh@'ﬂeﬂo@tddlqs;x"}%\/téd have HO s imasif al

novenent d ¥@ t hereby. delive ref%gri éP carrier. nenbers

5 14. An i B ELEton JEP&I¢h %1 G Wt Bipana od e oBre i 198 S i . or

13 wherein f o@%1bq%e&HEH8u?E§93Sb§H§hﬁk?%p%@%41on of the preform molding
station. Once the preform molding station is shut down, it
takes a long time to restore the various heating mechanisms to

15 a state wherein molding is possible; however, with this

invention this kind of wasteful starting wup time s
eliminated.

Brief Description of the Drawings

" Fig. 1 is a plan view of a preferred embodiment of the
20 invention;
Fig. 2 is a front view of the preferred embodiment
apparatus shown in Fig. 1;
Fig. 3 is a left side view of the preferred embodiment
apparatus shown in Fig. 1;
25 Fig. 4 is an enlarged view of the main parts of the
apparatus shown in Fig. 1;
Fig. 5 is an underside view of a rotary disc;
Fig. 6 is a perspective view showing the mold-released

state of an injection core mold when a neck presser plate has



prefornms in an inverted state with said neck portions being directed
downwardly until all the N carrier nenbers are 10 arranged at tge%g"ﬁ-‘f %5‘3
receiving position. 15. An injection stretch bl ow nol di ng appar at
according to claim2 wherein said preformnolding station conprising: a
first circulatory carrier for internit[ggtly 15 circulatorily carrying a
plurality of injection core nolds disposed apart along a first carrying
path; an injection nolding section for injection nolding said preform
whi-ch are @Lee¢t adwaitédrave neck portions opened upwardly, said injection
nmol di ng section including an injection 20 cavity nold capabl e of being
clanped rel ativegitgo orfe dt sai dpantegtipn socei omd Hs wtewpeadhowi mourte of
said first carrying path; and an ejecting section for rel easing and
ej ecting eriegteed ipreformes meldt iane too oeek otasaitg imylettmam tad eonoltde
stopped 25 in course of said first carrying path. 16. An injection stretch
bl ow nol di m@ t@etyhald sfcar bl ow nol di ng cont ai ners from preforns retaining
heat from when the prefornms were injection. nolded, conprising.the steps of:
30 rebeasing t h& Prefforis,a nbl eedi Pﬁbréi‘P%aétpéﬁfpﬁpe@ﬂﬁ6%1”9~diiwﬁ Z003
102 core mold,and an injection cavity nold, fromthe injection cavity nold;
with the pﬂ@ﬁ@@ﬁésﬂbld by the injection core nold, carrying the injection
core nold to an_gjeclic cti : rcy¥i,.ng.pa hi | e, the preforns
are cooled by t egi'n}aeggi%ﬁ %%f%%ofg%cﬁﬂ%ﬂ%g gjxeeg'tloﬁgﬁélégﬂ)%ne 12] (fgtgl'ng
the preforgs by releasing fromthe injection core nold; and thereafter,
bl ow nol dind said containers fromthe 10 preforms retaining heat from when
_e preforns werrg gi.nj@ctiopng nphEeda) 1y. séotiohett vaawstinaiugh raltgwgmalndi ng
hod for bl ow nol ding containers frompreforns retaining heat from when
the 15 pr efmons redreea sienj edaiten ofolttied i ndenytriiosi kg reheoddeps of : rel easing N
(Nz 2) of the prefornms, nolded using at |east an injection core nold and
an injection ca¥ilgy nb1dJSfﬁbn@&hé1aﬁ]bcﬁﬁﬁﬁ1@@@ﬂtyVh%ﬂdﬂ1&M5hfahénﬁr@forns
hel d by the injection core nold) 20 .carrying the injection core nold to an
ej ecting s@FETOAMallofd e& tiNBsPPRARYPAY path while the pre~forns are cool ed

Dy e o) ot OB BOT S DI V98T R0 2ERAS Ol BEBIRR b gF el
transfer station receiving a preform;

15 Fig. 13 1s a view illustrating the operation of a
transfer station handing a preform over to a blow molding
station;

Fig. 14 is a plan view of the transfer station;
® Fig. 15 is a side view of the transfer station;

20 Fig. 16 is a plan view of a carrier member of a second
circulatory carrier provided in the blow molding station;

Fig. 17 is a side view of the carrier member shown in
Fig. 16;
Fig. 18 is-a partially cut-away front view of the carrier

25 member shown in Fig. 16;

Fig. 19 is a side view in the preform carrying direction
of a heating section;
Fig. 20 is a plan view showing in outline a rotating

carrier mechanism of the heating section;



25.transferring the prefornms, which are ejected, to carrier nenbers to be
carried along a second carrying path; carrying the carrier neanrio 4
supporting the preforns along the second carrying path to a bl ow AaRnéﬁB
secti on; 2 2 APR ;tuu~ 103 and in the bl ow nol di ng section)

si nul taneously blow nmolding n (1 ~ n ¢ jglpf said containers fromn of the
prefornms in a blow nold cl anped rel ativeoto n of the preforns. 5 18. An

i njection stretch bl ow nol di ng net hod according to claim17) further

conprising the stiap, of21 batewean pehpasingwof shdveimy efamashdr omptdeerred
injection core nold and starting of blow nolding, allowing the preforns to
cool down fembcd jeen todipafa rta s aff filke emvdrori e twhvgreriat urree Ifumbd ferehce
bet ween inner and outer walls of the preforms to be noderated. 19. An

i nj ecti on surefiatmbimowded dingitenaodsaycarelidig fteg edltaifmomg thaker ef nthas
the step of ejecting the preforns is carried out after the preforns are
cool ed by taRPaHed i fid@e ol d to a tenperature |ower than a tenperature
which is suitable for bl ow nolding; and.sajid t hod further canprising a
step of heating'iﬂ%-2@2prb$oﬁhsvﬂgwthé?%ﬁégﬁﬂpg%ﬁraﬁﬁb RREH3IERy Qki ch

Str et bh bl W4T ng YAk 8 (hensy A g "eoP EPEPRRETAA Rl EvEBE M TATE, cp

of bl ow nol di . n(n~2) of the containers are simultaneously bl ow nol ded
fromn of the pr'eforms using n of blow cavities arrayed at a bl ow hol di ng

pitch; in the stepy ofyLard yhngebbeoRESl QiR a0y tdiderarand Cad {d fhpat h)
the preforns are carried wth an array pitch of 2 ~ APR ZDp3 104 the

,ri er mergeates il sddd isaiad dtlamabylsdiotdopi;t ch; and the step of

ansferring tre preforns is carried out by a process of sinultaneously

trandPerring n dfig.he24dprf oansecdional wvhewcarr iaert empreyer o i ag)j weFomg ed a

plurality of times. 5 21. An injection stretch bl ow nol ding net hod

conpri si ng RGe it est :1nsithe SEREEBN B &S 18 on nol ding N of preforns

made of pol yethylene terephthal alg yzhRg Aty LEaS 0PN {OLEP! ! St Sedfe ™ @
adjusting members disposed in the standby section; and

Fig. 26 is a view of a flat container blow molded after

15 the temperature adjusting shown in Fig. 25.

Fig. 27 is a plan view showing a transfer station in a
further embodiment of an injection stretch blow molding
apparatus constructed in accordance with the present inven-

. - tion.

20 Fig. 28 is a plan view illustrating the open/close
operation of an open/close mechanism in one of the holding
members shown in Fig. 27.

Fig. 29 is a side view showing the transfer station of
Fig. 27 which is inverting a preform.

25 Fig. 30 is a side view illustrating a state that the
preform is completely inverted from its position of Fig. 29
and then delivered to the carrier member.

Fig. 31 is a front view of the receiving and lowering

mechanism of Fig. 27.



rel.easing the preforns fromthe injection cavity nold; carrying the
prefornms to an ejecting section while cooling the preforrns by neans of the
injection core nold; in the ejecting section) after the preforng Bap8Rbadl
15-cooled to a predeterm ned tenperature, releasing and ejecting the
preforns fromthe injection core nold; _ qating the preforns, which are
ejected, to a predeterm ned tenperature; and thereafter, sinultaneously

bl ow nol ding n of containers 20 fromn of the prefornms, wherein the ratio
of -the nunbers Rignd3ad is NfrontBB:viiew2df Ahei mpest { omg rcethandingwyvewl di ng
met hod according to claim?2l, wherein: 25 in the step of injection nolding,
each of samécheaefiem® fwhiigh 23 .i nj ection nol ded has the maxi num wal |

t hi ckness of 3.arnmto 4, Om at, a barrel portion. 23, An injection stretch
bl ow ol di ng apfd@at vl 305 c8nprids nyiew pPéf dNd nd Gy ecstbatedr blwdi ng
preforms and a. 2 2 APR 200.3 bl ow nol ding section for blow nolding
containersmpﬂgﬁpﬁhépﬁﬁéP$PﬁsaP@PéﬂﬁﬂﬁgtﬁeﬁgefPBﬁﬁﬁﬂ&neWHdeméﬂﬁrns wer e

e Scar i ed 1R RE Bheror VKDY o ki et 61 Fb 1 BuSoRattnanai Ag 368t i on.

there is praui -ﬁ?gﬁﬁ e i,d tion i, di ref.qr s i are
not to be 8@ Fggﬂoﬁoq% e *ngggydﬁﬁé%gg{ i%égég?y%gcggP@fﬁﬁqﬁhtB&hf®%24.
An injectioneglohet ghpByomeA®l di ng apparatus according to claim 23, wherein:
a machi ne beg i's provided on which the preform nol ding section and the bl ow
nol di ng sectionrFdge ggunted, paad vhewdispohangeagtirdassect isad tGopprinses 15
a preformdropout opening forned in an upper surface of the machi ne bed;
d a chut énvleicthogui dése pelef o hew f oo d itey drappaurta tajse nicog sty teidde iof t he
chine bed. 20 25. An injection stretch bl ow nol ding nethod wherein
pref 0 ms arécordésceonw bl dd sitri 1d phwtioren nembpdymentt iodn tihel saiesent
prefornms are carried to a blow nolding section and containers are bl ow
nol ded froﬁﬂﬂf?é‘ﬁﬂeforns retaining heat fromwhen the preforns were

i nj ec~i on nol ded,. cogpri.si ng_t Steps . pf: ' ing.tqQ.either a .
cont ai ner nnldiﬁaghngg B? g BﬁggogﬁFﬁnggiﬁgenﬁggbgigﬁ %ﬁéﬁ1pﬁes P& or
nol di ng nngqgis gw tched to, on the way along a preformcarrying path
| eading to the bl ow nol ding 30 section, discharging the prefornms being

nol ded r epeat edFy gi. n 3t7he Ppref oF gh Ol deRg oFectHonr d&e Pf{ng handr abRieMing
carryi ng path.
15 mechanism in the transfer station of Fig.35.
Fig. 38 is a front view of the inverting and handing over
mechanism in the transfer station of Fig. 35.

Best Mode for Carrying Out the Invention

.' A preferred embodiment wherein the method and apparatus
20 of the invention are applied -will be described below with
reference to the accompanying drawings.
One embodiment of the present invention is shown in Figs.
1 through 26.
Figs. 1 through 26 show an injection stretch blow molding
25 apparatus which is one embodiment of the present invention.

Overall Constitution of the Apparatus

Fig. 1, Fig. 2 and Fig. 3 respectively are a plan view,
a front view and a left side view of the apparatus of this

preferred embodiment, and Fig. 4 1s an enlarged view showing



2 2 APR 2003 los 26. An injection stretch bl ow nol di ng apparatus accordi ng
to claiml1, wherein: each of the injection core nolds is adapted to cool
the inner surface of the preform 5 each of the neck cavity nolgszikPR 2003
adapted to cool the neck portions of the preform 27. An injection stretch
bl ow nol di ng apparatus according to claim1, wherein: 10 the circul atory
carrier has two sets of the injection coPé-nolds and two sets of the neck
cavity nol ds each set of the injection core nolds and the neck cavity nol ds

is internitgﬁgg&glﬁapak§g Bqt%ﬁgnaFgﬁr%?ggcb#ogpggbq%g@r?@g %&%Sbhﬁgﬂé'to

sections. 1 n rnjection stre w nol appar atus accor

claim 15) wher 8hgwnt % Tﬂﬂétdf%wmﬂsﬁt Of e C@ééé%t@@%@mm?ﬁ@ﬂgy ngef'a‘?&k

cavity nolds which are intermttently carried together w

plurality ofol8lirgt seatéonet oDl dstreete ofs tdei redorand w Balods meadiag
adapted to cool neck portions of the preforns; the inverting nmechani smhas

neck hol di ngtaeibar $0Dodibpbdedgohhe meckiperbeons.of the preforns. 25 29.
An injection stretch bl ow nol di ng apparatus conprising: a preform nol ding
stati di for injeasi showdl dhngiprel orihee par el cow mel lai i sttattiiom fidr hatsr @t ch
bl ow nol ding the preforns into containers; and 30 a transfer station for
transferrinGotaeypdesorag Whbeh thas BEefidr AGIAN FP | &4 16h S itheashow T
nol di ng station

nj oct on. nbVal AGSaTio0SA3R SeBREI B LRLRF ORI SPOSi ARPFAnBOHSRF Anifddsiton

| di N( N?22 . a. fi; ' 3 j 5 [ I | di
stati on cérhfpa elletPLPPELPLTE ' 1dh Py BT IR L ﬁ'yh%c? radedtan,
W71 G PRMOLES IR e, BToRach BoRFFANCal e dRLFE i ng

station throngBcsabA hoRASHE sS4 BIAP ™4 & fesiatd RGY SeGldca i phedtding tihe

prefornms transferring 10 along said carrying path; and a bl ow nol di ng
section foraatdmd t anedoeshy bjest imydisgexztion 16 facing this injection
molding section 14 are respectively provided at the stopping
positions of the injection core molds 50. The 1injection
molding section 14 has an injection cavity mold 42 to which an
15 injection core mold 50 can be clamped, and with this injection
cavity mold 42 the injection molding section 14 simuitaneously
injection molds N (N22), for example N = 4, preforms 1 at a
time. In the preform ejecting section 16, the injection core
.' mold 50 is released from the preforms 1. In this preferred
20 embodiment, a neck portion of each preform 1 is molded by
means of a neck cavity mold 60 which will be further discussed
later, and the preforms 1 are held by this neck cavity mold 60
and the injection core mold 50 and carried by the rotary disc
30 to the preform ejecting section 16. In the preform
25 ejecting section 16 the preforms 1 are ejected by being
released from the neck cavity mold 60 after a partial release

of the injection core moid §0.

As shown in Fig. 1, the blow molding station 300 has a

second circulatory carrier 302 comprising four sprockets 320a



n({ ~n~N) of said containérs fromn of the preforns, and wherein said
transfer station conprises: a receiving mechanismfor receiving2tpeAPR 2003
preforms fromsaid Z5 preformnolding station; an inverting nechani smfor
inverting the preforns; and a pitch changi ng nmechani smfor changi ng pitch
of- the prefornms fromsaid first pitch £§3§aid second pitch. 20 30. The
injection stretch bl ow nol di ng apparatus®as defined in claim?29, wherein
said pitch changi ng mechani smincludes two neck supporting nmechani sns each
of - whi ch sugpogtsda fwek Of ddre irref @Rin25332. AonhRhgct hpuRlT et KBsH! ow
nol di ng apparatus, conprising: a preformnolding station for injection

mol di ng prepoooketa. bllowluwladiing stafoone famp =t nencbablrdermédbagst H8o
preforrns into bottles; '2 ? ~g~ ~~, 3 10e a transfer station for
transferriaget iegxpdeftor ibikr carsaied phefior 2ol wh infp ranlat | epaced sapar bl ow
nmol di ng station; and a machi ne bed on which said preform nol di ng, bl ow

nol di ng and@n@r andref osMatli & a& edt bUe dBd,1 SWsEIPEION tE4 P bl RAEMotaAr hye b

station conprises; _a receiving section for recejving at.|east one preform
from%ai d PPBESF 3Bt di by ShatFonTY hiduRhtRal {n% $ErT1Qf emhers 330

circulatory carrier f8r intermttently circul ataor IqJr arrying the.preforns

along a catF§i REORAFRY EaPaSIOEMon RSHITRY 8 00y TAEWRLSN Fecei Yrhg
tion; t ti f h [ ied al j

carrying pibE: BB ] difig st For it Hionprarf 297n & Teatfhene 15

preform cageé edo Al 908 il ch T E MhePPlrld 0P 21 d ?Eah@ﬁ?tSQE?iQﬁtﬁbgi and

a bottle ejecting section for ejecting the said at | east One bottle outside

qe appar ayh$ch apguyber e 15d t ! pve fiml Ny Sectdnpodasr Prpvi ded at _an end
de of said machi ne bed opposed 20 to said receiving section. 32. The

injedion stardloh, blaovb Tt dnnddapparsgaisicas 8661 mdd dn bl avmm@O)dsavhehei n
said machine bed is rectangular, wherein said preformnolding, transfer and
bl ow rol di hge PBrms at i bnke i@t bl e yned dMd s&i 2o Hakhi qEe dbUNg 38eCRHON NP &2t i on

stretch bl ow nol di ng net hod for. nol ding containers frompreforrns retainin
heat frOn1Mmbght%égék§ﬁ§pqﬁpott1es 6 tg outside the appaf%tus. J

The blow molding section 310 has a blow mold 378 which is
clamped around the preforms 1 and blow molds one bottle 6 from

15 each of n (12n<N) preforms 1, for example n = 1 preform 1.
The transfer station 200 transfers the preforms 1 ejected
from the preform ejecting section 16 of the preform molding
station 10 to the preform receiving section 304 of the blow
. molding station 300. In the preform ejecting section 16 of
20 the preform molding station 10 N preforms 1, i.e. the number
of preforms 1 simultaneously molded in the injection molding
section 14, are ejected at a time, but in the transfer station
200 n preforms 1, i.e. the number of preforms 1 simultaneously
molded in the blow molding section 310 of the blow molding
25 station 300, are transferred at a time. In the apparatus of
this preferred embodiment, four preforms 1 simultaneously
ejected by the preform ejecting section 16 are transferred one
at a time to the preform receiving section 304. Also, whereas

in the preform molding station 10 the preforms 1 are injection



were injection nolded, conprising the steps of: 30 injection nolding the
preforrns in an uprrght state with open neck portions thereof facrgg%
upward, using at |east an ~2 2 ASR 2QB 109 injection core ma 2003
injection cavity nold and a neck cavity nold in a preformnol ding station;
relLeasing the preforns fromthe injectign cavity nold; 5 releasing the
preforms fromthe injection core nold b 4butting the neck cavity nold down
against the injection core nold; transferring the preforns ir_ the upright

state to apbtaeaf 8h Satnatupcm o ide, prﬁt OfHB r@ﬂ&r@eeﬁt@taegg@yzé@' €Rsi N9

10 the perforns fromthe neck cavity nold; 1nverting the preforns formthe
upri ght Stﬁt@fb@m@ntlﬁV@rt@ﬂn§@€W¢EWMé4ddWﬁ3am@CKrQQGWwﬁﬂ%dfQ@'@ﬁed§W6Wﬁrd
in the transfer station; bringing each of the preforns to a tenperature

whi ch is 1ol dvieg BMamtansGDOabheablonuent@dngtabaperature arid is
sufficiently hlgher than a roonttenperature in the transfer station;
transferring therp 91 , adiom| @#ng station fromthe transfer
station in the inverted st at e; 20 carrying the preforns_intermttently in
the b ow nol di n§1§64t 1bA; Dﬁ@é@fﬁgm9h61b@eﬁb@ht00p1PoWﬂllebguﬂeabrébBﬂow

nmol ding te ature in th bl ow s~atjon; blow nolding at |east one
cont ai ner gﬁ%h\ ?fPéSQPeo ESgpr fg n??% tLL bl ow nol di ng station:
ejecting said at_lI. . T c |n ectlon
stretch bl ow nofet

step of: 30 hol dipg;gpi dgat Ieast one preforntln a standby section after
p‘anﬁ‘gegﬁr

the heating st e the bl ow nol di ng step.
‘ As shown in Fig. 2 and Fig. 4, the injection molding

10 section 14 of the preform molding station 10 is provided with
a lower clamping plate 20 mounted on the machine bed 8. A for
example circular upper clamping plate 22 is disposed above
this 1lower mold clamping plate 20 and extends from the
injection molding section 14 into the preform ejecting section

15 16. This upper mold clamping plate 22 is movable vertically
along four tie bars 24 provided in four locations around the
injection molding section 14. As shown in Fig. 1, Fig. 2 and
Fig. 4, a fixed plate 26 is mounted on the upper ends of the

. tie bars 24 and a ciamping cylinder 28 is mounted on this

20 fixed plate 26. The clamping cylinder 28 drives a clamping
rod 28a (see Fig. 4), and the upper clamping plate 22 is
driven up and down by this clamping rod 28a.

As shown in Fig. 2 to Fig. 4, the rotary disc 30
constituting the first circulatory carrier 1is rotatably

25 mounted at the underside of the upper clamping plate 22. As
shown in Fig. 7, this rotary disc 30 is fixed to a rotational
shaft 34 rotationally driven by a rotary actuator 32 fixed to
the upper clamping plate 22. As shown in Fig. 5, which is an

underside view of the rotary disc 30, the two injection core



~ s ~~"~ 1U3 no 35. The injection stretch bl ow nolding nmethod as defined in
claim:33, wherein: in the preformnolding step) N(N-2) of the p:}zfﬁm %093
5 sinmultaneously injection nolded; in carrying step, the prefor

ali-gned in a blow nolding pitch; in the blow nolding step, n(lsn<N) of the
contai ners are simultaneously bl ow nol de 10 36. A bl ow nol di ng appar at us
conprising: carrier nenbers for carryingpreforns or containers supported
thereon; a carrier chain for carrying the carrier nenbers 15 circul atory

and i nter mgd By | 50 84 ADGt e OAd Mtk RV 1@ iEIGRT W% e Gid it dProff e6%d Vi ng
prefornms which are supplied fromoutside and for causing the perfornms to be

supported orptsaiyd gasei 80 ranmpeysst reat d nge spetd omg f @b hfh@tim%'édlﬁon
prefozms on the carrier 20 nenbers; a bl ow nol ding section for bl ow nol di ng
at | east om Y aforeedieatred 4atanghi tthengartd frog ms escitd adri igntse Gt i drealsg . onkhe
container; an ejecting section for externally discharging the at 25 | east
one cont ai igtahighof stheownaerdéani gosai daldsy Tl &n gtgectﬁe@rk cavibast
one cam fol |l ower supported on each of the carryi n% nmenbers; a rail for

cont adti ng A Wl ARedisemssaced Nosledadd” 36T -t he carrier nmenbers
and gui ding the carrher nenb%Ls al ng the .carr inﬁmgathu ‘2 2 APQ;'~3 11
37. The bl ow nolAfi ng"&¥par 8t id %as defNAed 9 dai M86, NIRELdOR: MRk HiF de

econd rai PASEREd 4 i3 a8y cpReR T, §IhEt Euthe L ASELCRS L IR AELGH LT ©

e roed o AT ISLPRPERY e Dhole iyl a1
')arat us as daftinad davidyaimd1@6)42 is mounted on this hot runner mold
10 40. This injection cavity mold 42 has a cavity for each of
the N preforms 1 simultaneously molded 1in the injection
molding section 14, for example four cavities. This injection
cavity mold 42 is capable of cooling the injection molded
preforms, and a coolant, for example water at room
15 temperature, is circulated therethrough.

As shown 1in Fig. 4 to Fig. 8, the two injection core
molds 50 mounted on the rotary disc 30 each have the same
number of core pins 52 as the number N of preforms

. simultaneously molded, for example four core pins §2. As
20 shown in Fig. 7, the base portions 52a of these core pins 52
are supported by a core presser plate 54 fixed to the
underside of the rotary disc 30 and a core fixing plate 56

fixed to the underside of this core presser plate 54. When

the clamping cylinder 28 is driven and the clamping rod 28a

25 drives down the upper clamping plate 22, the core pins 52 of
the injection core mold 50 are driven down integrally with the

rotary disc 30, the core presser plate 54 and the core fixing

plate 56 mounted on this upper clamping plate 22 and are

thereby clamped onto the injection cavity mold 42.



wherein the heating section conprises: a plurality of first heaters

di sposed at one side of the carrying path, spaced apart in a vert} QaA PR 2003
direction and 15 extending in a preformcarrying direction; a reflecting

pl ate di sposed facing the first heaters across the carrying path; and a
plurality of second heaters extending insghe preformcarrying direction on
both sides of the carrying path) wherein 20 the second heaters are
positioned at such a height in the vertical direction that the second
heaters face reghsnshewbjigctFig Bl endnbi di ng! j nthehewo ciemikt casidly mbédseck
portions of the preforns. 25 39. The blow nol ding apparatus as defined in
claim 38, whereountehehedd i@ teeot dasccdhmarearde plrurcdl ipay ref ofieapéi
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direction dﬁ@7@&t§ﬁé|ﬁ@||@%9¢n %ﬁnﬂ@ﬁkr?ﬁﬁgtzom&hQaﬁqcﬁ@m9h1$h@9céhﬁy|ng

B APt
e S, g
¢l ai m 39, ‘r’ﬁ‘ﬂ F‘% o+ L 65 $1 ARGDYs SEEA ! RY hé‘??}é@@@é ﬁ”ﬁ@cﬁ‘db%‘i 't?gmH"FHb@bs

for perfor nperat ure adj ust nent on orns and

tenperatUreaﬂésff*éﬂ“bf”hﬁf¥¥fﬁFbtéH)eﬁb éﬁ@eshbowhﬁ€|Qh@geaﬁﬁﬁﬁ%tH$a@§s
defined claim39, wherein: each of the tenperature adjusting nenbers

includes a §sapenat 64 adhestitagecar ek dhixiing plertteeds 4 nt oA hehpwef dnm 15
and adjusts a tenperature of an inner wall surface of the preform 42. The
')W mol di ni @pplt atuseak detisaed phateab mwioichwiparsdias this neck fixing
10 plate 64 downward is disposed on the upper surface side of the
split plates 64a and 64b. Also, there are provided guide
plates 66 which support the undersides of the ends of the neck
fixing plate 64. The split plates 64a and 64b are kept
normally closed by springs 64c shown in Fig. 5. As shown in
15 Fig. 5, a wedge hole 64d is provided at each end of the split
plates 64a and 64b. After the neck fixing plate 64 has been
carried into the preform ejecting section 16, the split plates
64a and 64b are opened by being driven apart along the guide
. plates 66 by split plate opening cams 108, which will be
20 further discussed later, driven into the wedge holes 64d.

As shown in Fig. 9, which is an enlarged sectional view
of portion A of Fig. 8, and in Fig. 6, at each end of each
guide plate 66 a vertical 1ifting and lowering pin 70 has its
lower end fixed in the guide plate 66, and a flange 70a is

25 formed at the upper end of this 1ifting and lowering pin 70.
A guide cylinder 72 extends downward from the underside of the
rotary disc 30, and the 1ifting and 1lowering pin 70 1is
disposed inside this guide cylinder 72. A return spring 74 is

disposed between the inner wall of the bottom portion of the



20 each of the tenperature adjusting nmenbers includes a tenperature

adj ustiing pot having a cylindrical portion which is positioned ar dAPRe2003
preform the tenperature adjusting pot is divided up in an axial |rect|on
of -the preforminto zones and a tenperature of each zone is controlled

i ndependent|ly. 25 43. The bl ow nol di ng agzgr atus as defined in claim 36)
wher ei n: 2 2 APR 2D03 1l1la each of the nper at ure adj usting nenbers
extends in an axial direction of the preformat one of a plurality of
locations igyadei reunifreieance? ofarfdhet Re effaamgand7 o apayrft sthae 15 f&rﬁ\fgor ghyi th
a tenperature distr_bution in a circunferential direction thereof
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16, and in particular the preform ejection drive mechanism

will be described. In this preferred embodiment, the preform

ejection drive mechanism is made up of a neck mold-release

driver 80 and a split mold opening driver 100. As shown in

25 Fig. 8, the neck mold-release driver 80 has a first cylinder

82, and this first cylinder 82 is mounted on a first cylinder

mounting plate 84b supported on the upper clamping plate 22 by

way of first support rods 84a. The first cylinder 82 drives

a first raising and lowering plate 86 up and down by way of a
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presser drive rods 88 and the driven rods 68. As shown in

Fig. 10, this causes the core pins 52 of the injection core
mold 50 to release from the preforms 1 whose neck portions 2
are held by the neck cavity mold 60. In this preferred
25 embodiment, the core pins 52 of the injection core mold 50 do
not have to be pulled completely clear of the open ends of the
preforms 1, it only being necessary that at least gaps through
which air can enter form between the core pins 52 and the

inner walls of the preforms 1. 1In this preferred embodiment,
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. the downward stroke of the neck fixing plate 64, that is the
releasing stroke of the core pins 52 (the length L shown in

Fig. 10), is set at for example 50mm.
Next, the split mold opening driver 100 will be
5 described. As shown in Fig. 1 and Fig. 8, this split mold
opening driver 100 has for example two second cylinders 102.
These second cylinders 102, as shown in Fig. 11, are mounted
on a second cylinder mounting plate 104b supported on the
. first raising and lowering plate 86 by way of second support
10 rods 104a. As a result, when the first raising and lowering
plate 86 is driven up or down by the first cylinder 82, the
second cylinders 102 are also moved up or down at the same
time. These second cy]idders 102 drive second raising and
lowering plates 106 up and down by way of second piston rods
15 102a. The split plate opening cams 108 are mounted on these
second raising and lowering plates 306. The 1lower end
portions of these split plate opening cams 108 are of a wedge
shape fitting the wedge holes 64d formed in the split plates
. 64a and 64b constituting the neck fixing plate 64. By driving
20 the second cylinders 102 the split plate opening cams 108 are
driven down and the wedge portions at their ends are thereby
inserted into the wedge holes 64d in the neck fixing plate 64,
and this opens the split plates 64a and 64b. Consequently the
pairs of split molds 62a and 62D mounted on this pair of split
25 plates 64a and 64b are opened, and the preforms 1 are ejected
from the neck cavity mold 60. In this preferred embodiment
the drive timing of the second cylinders 102 is set to after

the first cylinder 82 is driven.

Next, the operation of the preform molding station 10 of
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the apparatus of the preferred embodiment will be described.

Injection Molding in Injection Molding Section 14

The clamping cylinder 28 is driven and the upper clamping
plate 22 is thereby driven down, whereby the injection core
9 moid 50 and the neck cavity mold 60 are clamped to the
injection cavity mold 42. After the clamped state shown in
Fig. 4 is reached, by a screw inside the injecting apparatus
12 being advanced and rotated, the preforms 1 injection
' molding material, for example polyethylene tferephthalate
10 (PET), 1is injected by way of the hot runner mold 40 into the
cavity bounded by the molds 42, 50 and 60, and the preforms 1

are thereby injection molided.

Cooling Step in Injection Molding Section 14

The injection cavity mold 42, the injection core mold 50

15 and the neck cavity mold 60 each have a coolant, for example

water at room temperature, circulating through them, and the

resin injected into the cavity bounded by the molds can be
immediately cooled.

. Injection Cavity Mold 42 Mold-Release Step in Injection

20 Molding Section 14

By the clamping cylinder 28 being so driven that it 1ifts
the upper clamping plate 22, the injection core mold 50 and
the neck cavity mold 60 can be 1lifted up away from the
injection cavity mold 42 as shown by the mold-open state of

25 Fig. 10. At this time, because the neck portions 2 of the
preforms 1 form an undercut with respect to the mold-release
direction, the injection molded preforms 1 are held on the
injection core mold S0 and neck cavity mold 60 side and are

released from the injection cavity mold 42.
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injection molding section 14 can be made considerably earlier

than a conventional mold-release starting timing. In other

words, the cooling time of the preforms 1 in the injection

5 molding section 14 can be shortened. This is because even

after the preforms 1 have been released from the injection

cavity mold 42 the core pins 52 of the injection core mold 50

remain inside the preforms 1 and deformation of the preforms

‘ 1 accompanying their thermal contraction can be prevented.

10 Therefore, the molid-release temperature of the preforms 1 in

the injection molding section 14 only has to be low enough for

a skin Tlayer thick enough for the shape of the preforms 1 to

be maintained after they are released from the injection

cavity mold 42 to form at the outer surfaces of the preforms

15 1, and can be higher than conventional mold-release

temperatures. Even if the mold-release temperature is high

like this, because the cooling causes the preforms 1 to

contract around the core pins 52 of the injection core mold

" 50, mold-release from the injection cavity mold 42 can be

20 carried out relatively smoothly, and preform 1 mold-release

problems do not occur. Also, because in the injection molding

section 14 withdrawal of the core pins 52 is not carried out,

even if the preforms 1 are mold-released at a high moid-

release temperature, the mold-release problem of the 1lower

25 ends of the preforms 1 being lifted together with the core
pins 52 does not occur.

The clamped state of the injection core mold 50 and the

neck cavity mold 60 with respect to the preforms 1 released

from the injection cavity mold 42 is maintained by the core
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. fixing plate 56 and the neck presser plate 65 being kept in

contact with each other by the return springs 74. This
clamped state of the injection core mold 50 and the neck
cavity mold 60 is maintained through the subsequent preforms
5 1 carrying step and until in the preform ejecting section 16
the injection core mold 50 is released from the preforms 1.
cooling of the preforms 1 is possible throughout the time
during which this clamped state of the injection core mold 50
" and the neck cavity mold 60 is maintained.

10 Preforms 1 Carrying Step

The preforms 1 are carried from the injection molding
section 14 to the preform ejecting section 16 by the rotary
actuator 32 being driven and the rotary disc 30 constituting
the first circulatory carrier being rotated thereby through

15 180°. During this preforms 1 carrying step, it is possible
for cooling of the preforms 1 by the coolant circulating
through the injection core mold 50 and the neck cavity mold 60
to continue without interruption.

. Generally, when the preforms 1 are mold-released at a

20 high temperature, crystallization occurs due to inadequate
cooling and the wall surfaces of the preforms 1t become
nontransparent, and particularly when PET 1is being used to
make transparent containers thjs is a fatal defect. According
to experiments carried out by the present inventors, this

25 crystallization and loss of transparency of the preforms 1
accompanying inadequate cooling is particularly marked at the
inner wall sides of the preforms 1. This is because at the
inner wall side of a preform 1 there is less surface area in

contact with the mold and consequently the inner wall is more
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next preforms, because the above-mentioned ciamped state in
the preform ejecting section 16 is maintained, cooling of the
preforms 1 can be continued.
Separation of Neck Cavity Mold 60 from Injection Core
Mold 50

Cooling of the preforms 1 by the core pins 52 of the
injection core mold 50 only has to continue long enough for
crystallization caused by inadequate cooling of the inner
walls of the preforms 1 to be prevented and for deformation of
the ejected preforms 1 to be avoided, and indeed if the
preforms 1 are excessively cooled by the core pins 52, removal
of the core pins 52 becomes difficult. Therefore, in this
preform ejecting section 16, first the injection core mold 50
is released from the preforms 1. In this preferred
embodiment, this 1is achieved by the neck cavity mold 60
holding the preforms 1 being released from the injection core
mold 50.

This separation of the neck cavity mold 60 is carried out
by the neck presser plate 65 kept in contact with the core
fixing plate 56 by the urging force of the return springs 74
being lowered by the neck mold-release driver 80. When the
first cylinder 82 of the neck molid-release driver 80 is
driven, the pushing force thereof transmitted through the
first piston rod 82a, the first raising and lowering plate 86,
the presser drive rods 88 and the driven rods 68 causes the
neck fixing plate 64 to be pressed against the neck presser
plate 65 and be driven downward as shown in Fig. 6 and Fig.

10. At this time, because the preforms 1 have their neck

23

(
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cylinders 102 of the split mold opening driver 100 are driven.
This driving force of the second cylinders 102 is transmitted
to the split plate opening cams 108 by way of the second
piston rods 102a and the second raising and lowering plates
5 106. By the split plate opening cams 108 being driven
downward, as shown in Fig. 11 their ends are inserted into the
wedge holes 64d formed in the split plates 64a and 64b, these
split plates 64a and 64b are driven open, and the pairs of
‘ split molds 62a and 62b are thereby opened. At this time,
10 even if a neck portion 2 of a preform 1 has stuck to one of
the split molds 62a, 62b and tries to move therewith, because
the respective core pin 52 of the injection core mold 50 is
still inside the preform 1, lateral movement of the preform f1
is restricted and the preform 1 can be dropped downward
15 without fail.
In the state before the split plate opening cams 108 are
driven downward, in order to avoid the split plate opening
cams 108 interfering with the rotation of the rotary disc 30
" it is necessary that their ends stop within the thickness of
20 the upper clamping plate 22. On the other hand, because the
neck fixing plate 64 which is driven open by these split plate
opening cams 108 is in the farthest position from the rotary
disc 30, the downward stroke of the split plate opening cams
108 is long. In this preferred embodiment, because the second
25 cylinders 102 which drive these split plate opening cams 108
are mounted on the first raising and lowering plate 86 driven
by the first cylinder 82 and because before the split plate
opening cams 108 are driven the first raising and lowering

plate 86 is driven, the actual downward stroke through which
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the split plate opening cams 108 are driven by the second
cylinders 102 is short. As a result, the installation height
of the second cylinders 102 can be made 1low, the overall
height of the injection molding apparatus an be made Tow, and
5 an apparatus advantageous from the points of view of

transportation and installation can be provided.
After this preform 1 ejecting step is finished, the first
and second cylinders 82 and 102 return to their original
' states. As a result, the neck presser plate 65 is brought
10 back into contact with the core fixing plate 56 by the return
springs 74, and the injection core mold 50 and the neck cavity
mold.60 are returned to their clamped state in preparation for

the next injection molding.

The cooling and mold-releasing steps described above
15 carried out in the preform ejecting section 16 only have to be
finished within the time taken for the injection molding of
the next, new preforms in the injection molding section 14 to
finish, in other words within the injection molding cycle
. time. The preform 1 cooling time depends particularly on the
20 thickness of the trunk portions of the preforms 1, and the
thicker the preforms 1 are the longer the cooling time that
must be provided. In this preferred embodiment this cooling
time can be adjusted by way of the setting of the timing of
the mold-release of the injection core mold 50 in the preform
25 ejecting section 16 as well as by adjusting the cooling time
in the injection molding section 14. As a result, even while
the mold-release temperature in the injection molding section
14 is made high and the injection molding cycle time thereby

shortened, because adjustment of the cooling time is easy a
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provided.
After the preform 1 injection molding in the injection
moiding section 14 is finished, the injection core molds 50
5 and the neck cavity molds 60 in the two sections 14 and 16 are
changed around by the rotary disc 30 being rotated through
180° by the rotary actuator 32. 1In this preferred embodiment,
the rotary actuator 32 consists of reversible rotary carrying
‘ means of which the rotary carrying direction reverses each
10 time. As a result, even if the injection core molds 50 and
the neck cavity molds 60 rotationally carried have cooling
pipes for circulating coolant therethrough connected thereto,
these cooling pipes will not be twisted through more than one
revolution. Consequently, it is possible to connect these
15 cooling pipes to the molds without using rotary connectors and
their construction does not become complicated.
Because for the reasons discussed above the preforms |1
are given a uniform temperature or a suitable temperature
" distribution, it is possible to mold bottles of a desired
20 thickness. Also, because whitening crystallization of the
bottles 1is prevented, highly transparent bottles can be
molded. This invention is not Timited to being applied to the
hot parison blow molding described above, and of course can
also be applied to so-caltled cold parison blow molding wherein
25 the preforms are returned to room temperature before being
heated again and blow molded. 1In this case also, there is the
effect that the injection molding cycle time can be shortened.

Transfer Station 200

Next, the constitution and operation of the transfer
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, FM 109%&>*&& (o Fig. 14 and Fig. 21 and Fig. 22. Fig. 12 to Fig. 15
show a mechanism corresponding not to the preferred embodiment
apparatus shown in Fig. 1 but rather corresponding to a
5 preferred embodiment apparatus shown in Fig. 21. Fig. 21
shows a case wherein the above-mentioned numbers N and n of
preforms molded simultaneously are respectively N =6 and n =
2, and accordingly the mechanisms of the transfer station 200
. shown in Fig. 12 to Fig. 15 transfer n = 2 preforms 1
10 simultaneously. The case wherein n = 1 preform 1 is
transferred at a time is exactly the same as the case where n
= 2 except in that there is no transfer pitch conversion,
which will be further discussed later.
This transfer station 200 has a receiving and lowering
15 mechanism 210 which receives and lowers preforms 1 ejected
from the preform ejecting section 16 of the preform molding
station 10, and an inverting and handing over mechanism 230
which then turns the preforms 1 upside-down and hands them
. over to the preform receiving section 304 of the blow molding
20 station 300.

Receiving and Lowering Mechanism 210

Fig. 12 and Fig. 13 respectively show the receiving and
lowering mechanism 210 in a raised position and a lowered
position. This receiving and lowering mechanism 210 has a

25 bottom portion holding part 214 which holds the bottom portion
3 of a preform 1t and a neck lower portion holding part 218
which supports a support ring 2a formed at the lower end of
the neck portion 2 of the preform 1. The bottom portion

holding part 214 is mounted on a rod 212a of a first raising
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down together with the bottom portion holding part 214 and is
movable horizontally through a horizontal stroke a shown in

@ Fig. 4. To make this possible, a first slider 220 is disposed
10 on a rail 222 slidably therealong. This first slider 220 is
driven horizontally by a rod 216a of a first advancing and
withdrawing drive device 216 comprising an air cylinder or the

1ike. The neck lower portion holding part 218 has a small
diameter shaft portion 218a at its lower part and a large

15 diameter shaft portion 218b at its upper part, and the small
diameter shaft portion 218a passes through a stopper member

220a mounted on the first slider 220. A flange 218c is fixed

to the lower end of the small diameter shaft portion 218a

. which projects below this stopper member 220a. Also, a spring
20 218d is disposed around a portion of the small diameter shaft
portion 218a projecting upward of the bottom portion holding

part 214. Because this spring 218d is disposed between the
bottom portion holding part 214 and the large diameter shaft
portion 218b, the large diameter shaft portion 218b is pushed

25 upward by the spring 218d as the bottom portion holding part
214 ascends, and the neck lower portion holding part 218 can
thereby be raised. When the first advancing and withdrawing

drive device 216 is driven, because this horizontal driving

force is transmitted by way of the first slider 220 to the
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part 218 is caused to slide horizontally. This sliding stroke
a is shown in Fig. 4,
The operation of this receiving and lowering mechanism
5 210 will now be explained with reference to Fig. 4, Fig. 12
and Fig. 13. Before the neck cavity mold 60 is driven open in
the preform ejecting section 16 of the preform molding station
10, the bottom portion holding part 214 and the neck lower
. portion holding part 218 are disposed in the positions in
10 which they are shown in Fig. 12. In this state shown in Fig.
12, the raised position of the neck lower portion holding part
218 is determined by the flange 218c thereof abutting with the
stopper member 220a. The bottom portion holding part 214 is
stopped in a position which it reaches by compressing the
15 spring 218d after the neck lower portion holding part 218 has
reached its upper 1imit position. At this time, the neck
lower portion holding part 218 is in a position wherein it is
withdrawn to the right in Fig. 4 and Fig. 12 of a position
‘ . directly below the support ring 2a of the preform 1. When the
20 neck cavity mold 60 1is driven open, the preform 1 drops
downward and its bottom portion 3 1is caught by the bottom
portion holding part 214. At this time, as shown in Fig. 12,
the preform 1 does not completely release from the core pin 52
and the preform 1 maintains an upright state with a portion of
25 the core pin 52 remaining inserted therein.
After that the first advancing and withdrawing drive
device 216 is driven, and the neck lower portion holding part
218 is moved to the left through the stroke a (see Fig. 4).

As a result, the neck lower portion holding part 218 1is
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After that, the first raising and lowering drive device
212 is so driven that it pulls in the rod 212a, and the bottom
5 portion holding part 214 starts to be lowered. In the initial
stage of this lowering, until the spring 218d returns to its
original length, the neck lower portion holding part 218 stays
in its upper position. As a result, during the initial stage
" of this lowering, the bottom portion holding part 214 moves
10 away from the bottom portion 3 of the preform 1 and the
support ring 2a of the preform 1 comes to rest on the neck
lower portion holding part 218. The first raising and
lowering drive device 212 continues to be driven after this,
and the preform 1 descends with its support ring 2a being held
15 by the neck 1lower portion holding part 218 only. It is
preferable that members of 1low thermal conductivity, for
example synthetic resin or the like, be used for the portions
of the bottom portion holding part 214 and the neck lower
¢ portion holding part 218 which make contact with the preform
20 1. The preform 1 supported by the neck lower portion holding
part 218 continues to be lowered until it reaches the position
in which it is shown in Fig. 13.

Inverting and Handing Over Mechanism 230

Next, the constitution of the inverting and handing over

25 mechanism 230 will be described with reference to Fig. 4 and
Fig. 13 to Fig. 15. This inverting and handing over mechanism

230 has two neck holding mechanisms 232 corresponding to the
number n = 2 of preforms simultaneousiy blow moided in the

blow moiding section 310 shown in Fig. 21 (see Fig. 14). The
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and lowering drive device 238 comprising and air cylinder or

the 1ike. As a result, the two neck holding mechanisms 232

are movable vertically through a vertical stroke e shown in

. Fig. 4. In order to make this vertical movement smooth, for

10 example two guide rods 240 are provided and guided by guide
portions 242.

The second raising and lowering drive device 238 and the
guide portions 242 described above are mounted on a second
slider 244 as shown in Fig. 15. This second slider 244 is

15 provided with a horizontal drive device 246 which moves the
second slider 244 in the direction in which the number of
preforms N, for example 4, simultaneously molded 1in the
injection molding section 14 are arrayed. This horizontal

. drive device 246 moves the second slider 244 horizontally by

20 means of for example a ball screw 246a. The horizontal drive
device 246 is mounted on a third slider 248, and this third
slider 248 is provided with a second advancing and withdrawing
drive device 250 which advances and withdraws the raising and
lowering drive device 238 through the advancing and

25 withdrawing stroke ¢ shown in Fig. 4. That is, as shown in
Fig. 14, a rod 250a of the second advancing and withdrawing
drive device 250 is linked to the third slider 248.

Also, there is provided an inverting drive device 252

which rotates the two neck holding mechanisms 232 through 180°
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about a horizontal axis. The 180° rotational stroke d of this
inverting drive device 252 is shown in Fig. 4. As a result of
this inversion the preform 1 moves from an upright state
wherein the neck portion 2 faces upward to an inverted state
5 wherein the neck portion 2 faces downward.

Next, the operation of this inverting and handing over
mechanism 230 will be explained. When the preforms 1 reach
their lowered positions as shown in Fig. 13, the neck holding

‘ mechanisms 232 which are in a standby position shown with
10 chain 1lines 1in Fig. 13 are rotated through 180° by the
inverting drive device 252. Opening and closing drive
mechanisms incorporated into the neck holding mechanisms 232

close the pairs of neck holding members 234, and the neck

portions 2 of the preforms 1 are held by these neck holding

15 members 234. Then the preforms 1 are inverted. Before that,
however, to prevent the preforms 1 from interfering with other

members, the neck lower portion holding part 218 is withdrawn

to the right through the moving stroke a (see Fig. 4), and by

® the third siider 248 being moved to the left through the
20 moving stroke ¢ (see Fig. 4) the two neck holding mechanisms

232 are moved to the left. After that, by the preforms 1

being rotated through 180° by the inverting drive device 252,

the preforms 1 reach the position shown with chain lines in

Fig. 13. Then, by the two neck holding mechanisms 232 being

25 lowered by the second raising and lowering drive device 238
through the stroke e (see Fig. 4), the preforms t can be

placed on carrier members 330 positioned in the preform

receiving section 304 of the blow molding station 300. After

that, the neck holding mechanisms 232 are opened and moved
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through the vertical stroke e and the transverse stoke ¢ shown
in Fig. 4 whereby the neck holding mechanisms 232 are moved
away from the preforms 1 and returned to their standby
position shown with chain lines in Fig. 13.

5 When the above transfer operation is carried out in the
preferred embodiment apparatus shown in Fig. 21 wherein the
number of simultaneously blow molded preforms 1 isn =2, n =
2 preforms 1 are transferred simultaneously. The transferred

" two preforms 1 are handed over to carrier members 330 in two
10 receiving positions 260. At this time, the pitch P2 at which
the neck holding mechanisms 232 receive the two preforms f
from the receiving and lowering mechanism 210 is different
from the pitch P3 at which the neck holding mechanisms 232
deliver the two preforms 1 to the carrier members 330. This
15 is because during the transfer of the preforms 1 pitch
conversion is performed by a pitch change drive device 254;
this point will be further discussed later. In the case of
the preferred embodiment apparatus of Fig. 1 wherein the
‘ number of preforms 1 simultaneously blow molded is n = {1, the
20 preform 1 is delivered to a carrier member 330 positioned
between the two receiving positions shown in Fig. 14,
Therefore, each time an injection molding operation in which
N =4 simultaneously injection molded preforms 1 are injection
molded is finished, transfer of one preform 1 at a time is
25 repeated four times.

Blow Molding Station 300

Next, the blow molding station 300 will be described with
reference to 41, Fig. 4 and Fig. 16 to Fig. 20.
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Second Circulatory Carrier 302 and Preform Receiving
Section 304

This blow moiding station 300 circulates the carrier
member 330 carried by the second circulatory carrier 302 in
5 order through the preform receiving section 304, the heating
section 306, the standby section 308, the blow molding section
310 and the bottle ejecting section 312, As shown in Fig. 1,
the second circulatory carrier 302 has four sprockets 320a to
‘ 320d, and for example only the sprocket 320a is driven and the
10 other sprockets 320b to 320d are not driven. An endless
carrier chain 322 runs around these four sprockets 320a to
320d. Some other endless drive member, such as a belt, for
example a V-belt or a toothed belt, can be used instead of the
chain, and other rotary drive members such as pulleys can be
15 used instead of the sprockets.
In the preferred embodiment apparatus shown in Fig. 1,
ten carrier members 330 are fixed to the carrier chain 322.
This fixing structure is as follows:
. As shown 1in Fig. 18, each carrier member 330 has a
20 cylindrical mount portion 332. This mount portion 332 has is
provided at one side thereof with projecting portions 334a and
334b which respectively project above and below the carrier
chain 322, sandwiching the carrier chain 322. Adjacent chain
links in the carrier chain 322 are connected by hollow pins,
25 and the upper and lower projecting portions 334a and 334b are
linked to the carrier chain 322 by fixing pins 336 being
passed through the central portions of the hollow pins and
having their ends secured so that they cannot drop out.

A cylinder 342 is rotatably supported by way of a bearing
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support the preform 1 in its inverted state. Thus, the
“ carrying surface 344 and the carrying pin 346 constitute a
10 preform 1 supporting portion.

As shown in Fig. 16, three cam followers 338 consisting
of rollers or the like are supported on this carrier member
330. Two of the cam followers 338 roll along the inner side
locus described when the carrier member 330 is driven by the
15 carrier chain 322. The other cam follower 338 rolls along the
outer side locus. These three cam followers 338 are guided by
a carrier base 324 or by rails 326, depending on where the
carrier member 330 is in the blow molding station 300. As
. shown in Fig. 18, the two rails 326 are disposed on either
20 side of the carrying path and each are formed with a C-shaped
cross-section and have a cam surface 326a. These rails 326
have portions which so project that they cover the upper
portions of the cam followers 338, and the cam followers 338
cannot leave the rails 326. These rails 326 are disposed in

25 the blow molding section 310.
On the other hand, in all parts of the carrying path
outside the blow molding section 310, for example as shown in
Fig. 19 showing the heating section 306, the carrier base 324

is provided below the carrying path. Upper surfaces of this
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the rails 326 disposed in the heating section 306 are so
disposed that they cover the upper portions of the cam
followers 338 and prevent the cam followers 338 from escaping
5 from their travel paths. Because if the carrier base 324 were
provided in the blow molding section 310 it would not be
possible for a drawing rod and a blow core mold to be inserted
from below into the preform 1, such a construction is not
‘ used.

10 An autorotation sprocket 348 is mounted on the cylinder
342 of the carrier member 330. When the preform 1 is in the
heating section 306, this autorotation sprocket 348 rotates
the preform 1 about its vertical axis; this point will be
further discussed in the description of the heating section

15 306.

The driving sprocket 320a repeats an intermittent
carrying movement wherein it moves by an amount corresponding
to one pitch of the carrier members 330 fixed to the carrier

. chain 322 at a predetermined pitch and then stops for a

20 predetermined period of time. By the preform ! being received
in an inverted state by the preform receiving section 304 of
the blow molding station 300 the preform 1 is placed on the
carrying surface 344 of the carrier member 330 and the
carrying pin 346 is inserted into the neck portion 2 of the

25 preform 1. wWhen after that the driving sprocket 320a 1is
driven and rotates, the carrier chain 322 meshing with the
sprockets 320a to 320d moves and the carrier members 330 are
thereby moved by one pitch. By this carrying operation being

repeated, the preforms 1 received in the preform receiving
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section 304 are carried through the heating section 306 and
the standby section 308 to the blow molding section 310, and
here they are drawn and blow molded into bottles 6. After
that the bottles 6 on the carrier members 330 are carried to
the bottle ejecting section 312, and here the bottles 6 are
ejected to outside the apparatus.

Heating Section 306

Next, the heating section 306 will be described with

reference to Fig. 19 and Fig. 20.

The heating section 306 heats the preform 1 by means of
radiant heat in a space enclosed by a heating box cover 350.
As described above, in the apparatus of this preferred
embodiment, the preform 1 can be amply cooled by the injection
core mold 50 while it is being carried to the preform ejecting

the
As

the

section 16 and in the preform ejecting section 16 until
injection core mold 50 is released from the preform 1.

while the method is stilil

a

result, a hot parison method,

preform 1 can be amply cooled and can be cooled to a

For this
the

temperature lower than is suitable for blow molding.
reason, in the apparatus of this preferred embodiment,
preform 1 is heated in the heating section 306 provided in the
blow molding station 300 until it reaches a temperature
suitable for blow molding.

Inside the heating box cover 350 of the heating section
306 there are provided first to fourth barlike heaters 352a to
352d constituting a first heater set disposed spaced apart in
the axial direction of the preform 1. The barlike heaters
352a to 352d are for example infrared heaters, and extend in

the preform 1 carrying direction inside the heating box cover
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10 Also, as shown in Fig. 19, fifth and sixth barlike
heaters 352e and 352f constituting a second heater set are
disposed one on either side of the preform 1 carrying path.
These barlike heaters 352e and 352f are positioned at such a
vertical height that they face the vicinity of the neck

15 portion 2 of the preform 1 which is draw orientated in the
blow molding section 310. The region of the preform 1 heated
by these fifth and sixth barlike heaters 352e and 352f is the
region which is immediately below the neck portion 2 when the

. preform 1 1is upright, and will hereinafter be called the

20 region below the neck 4a.

This region below the neck 4a is the region corresponding
to the shoulder portion of the blow molded bottle 6.
Consequently, when the preform 1 is positioned inside the blow
mold 378, this region below the neck 4a is in the position

25 closest to the surface of the blow cavity. Because of this,
because the transverse axis orientation rate is Jlow, the
region below the neck 4a tends to become thick, but by amply
heating the region below the neck 4a it is possible for it to

be molded to the desired thinness. To this end, in this
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preferred embodiment, as well as the fifth and sixth barlike

heaters 352e¢ and 352f being disposed in positions where they

face the region below the neck 4a of the preform 1, the heat-

radiating surfaces of these heaters are disposed closer to the

5 region below the neck 4a than the other heaters are to the
preform 1.

As shown in Fig. 20, two sprockets 360a and 360b are

disposed inside the heating box cover 350 of this heating

.' section 306, and an autorotation drive chain 358 runs around

10 these two sprockets 360a and 360b. This autorotation drive

chain 358 also meshes with the autorotation sprocket 348 on

the carrier member 330 that has been carried into the heating

section 306. As a result of this arrangement, when the

autorotation drive chain 358 1is driven, the autorotation

15 sprocket 348 rotates, this rotation is transmitted by way of

the cylinder 342 to the preform 1, and the preform 1 is

rotated.

As a result, when the preform 1 is carried into the

. heating section 306, the bottom portion 3 and the trunk

20 portion 4 of the preform 1 receive radiant heat both from the

barlike heaters 352a to 352d disposed on one side of the

carrying path and from the reflecting plate 356 disposed on

the other side of the carrying path, and because the preform

1 is rotated it receives heat substantially uniformly in the

25 circumferential direction and therefore is heated uniformly in

the circumferential direction. Also, the region below the

neck 4a of the preform 1 is amply heated by the fifth and

sixth barlike’heaters 352e and 352f disposed close to the

preform 1 on either side of the carrying path, and furthermore
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the neck 4a also is heated substantially uniformly in the
circumferential direction.

Here, as shown in Fig. 20, when the preform 1 carrying
5 direction is direction A, the direction of travel of the
autorotation drive chain 358 where it meshes with the
autorotation sprocket 348 of the carrier member 330 is made
direction B, the opposite direction to direction A. The

. reason for this is as follows:

10 If the carrier chain 322 and the autorotation drive chain
358 were both to move at the same speed and in the same
direction, direction A, there would be no relative movement
between the autorotation sprocket 348 on the carrier member
330 side and the autorotation drive chain 358, and the preform

15 1 would not rotate at all. Even if the running speeds of the
carrier chain 322 and the autorotation drive chain 358 were to
be changed, depending on the sizes of the speeds the rotation
of the preform 1 would either be extremely slow or would be

. reverse rotation. These situations will not occur if the

20 autorotation drive chain 358 is driven at a higher speed than
the carrier chain 322, but normally it is not desirable to
rotate it at high speed in this way for reasons relating to
moment. When rotated at high speed, if the preform 1 is
slightly bent, this bend will be made greater by the strong

25 moment it undergoes and this will cause uneven heating of the
preform 1 and adversely affect the thickness distribution of
the bottle 6.

Therefore, in the preferred embodiment shown in Fig. 20,

by having the carrier chain 322 and the autorotation drive
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Also, in this preferred embodiment, the total number of
revolutions through which the preform 1 is rotated while it is
inside the heating zone inside the heating box cover 350 is
made a substantially integral number. In this preferred
embodiment, ‘while the preform 1 is in the heating zone’
refers to the time that the preform 1 spends moving through
the distances L1, L2 and L3 (L1+L2+L3 = the heating zone
length L), as shown in Fig. 20, and the time the preform 1
spends stopped at the two positions shown in Fig. 20. L1 is
the distance over which the preform 1 1is carried between
entering the heating zone and the first stopping position; L2
is the distance between the two stopping positions; and L3 is
the distance over which the preform 1 is carried between the
second stopping position and leaving the heating zone. In
this preferred embodiment, by making the number of turns
through which the preform 1 autorotates in this carrying time
and stopped time a substantially integral number of turns, the
radiant heat from both sides of the preform 1 carrying path
can be received substantially uniformly in the circumferential
direction of the preform 1 and temperature variation in the
circumferential direction of the preform 1 can thereby be
prevented.

Also, according to this preferred embodiment, the

) - BXYW&IX@ (P refeogk: () -SFORPIOY & () - 3(f
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operation of heating the preform t in this heating section 306

can be carried out after any temperature difference between

the inner wall and the outer wall of the preform 1 has been
sufficiently reduced. That is, in this preferred embodiment,

5 the preform 1 is amply cooled from the inner wall side thereof
by the injection core mold 50 in the preform moiding station

10. As a result, the inner wall temperature of the preform 1
ejected in the preform ejecting section 16 is low, and the

" outer wall temperature is high. However, this preform 1 does
10 not immediately enter the heating section after a short
carrying period as in the case of a so-called hot parison or

1-stage apparatus but rather enters the heating section 306

after being transferred by the transfer station 200 and

carried stepwise by the carrier member 330. As a result,

15 after the preform 1 is released from the injection molds, a
considerably longer cooling time elapses than in a so-called

1-stage apparatus before the preform 1 enters the heating

section 306. Because of this, the difference between the

. temperatures of the inner and outer walls of the preform 1 can
20 be amply moderated. This lack of temperature difference
between the inner and outer walls is the same as in so-called

cold parison or 2-stage apparatuses, but because uniike the

case in these apparatuses the bottle 6 1in this preferred
embodiment can be blow molded from a preform 1 still

25 containing heat from when it was injection molded, the
preferred embodiment is superior in that less heat energy has

to be given to the preforms and therefore energy can be saved.
Furthermore, with this preferred embodiment, by heating

control of preforms t cooled to a temperature lower than a
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25 having just been carried out of the blow molding section have
to standby outside the blow mold clamping apparatus of the
blow molding section. Because of this, in conventional 1-
stage molding machines the carrying pitch has to be changed

midway around the carrying path and the apparatus consequently
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In contrast with this, in this preferred embodiment
apparatus, because bottles 6 are blow molded from preforms 1
which still contain heat from when they were injection molded

5 in the injection molding section 14, the amount of heat energy
which has to be given to the preforms 1 in the heating section
306 is very small compared to a 2-stage case. As a result,
the preforms 1 can be fully reheated to the blow molding
. temperature without the total number of preforms 1 in the
10 heating section 306 being increased, and it is not necessary
for the carrying pitch to be changed midway around the
carrying path.

Standby Section 308
As shown 1in Fig. 1, in the carrying path between the
15 heating section 306 and the blow molding section 310, one stop
of the preform 1 performed by the normal carrying sequence
carrying out intermittent drive is allocated to the standby
section 308. The provision of this standby section 308 makes
‘. it possible to moderate the temperature distribution in the
20 preform 1, which, being made of a synthetic resin, has poor
thermal conductivity. Like the heating in the heating section

306 in this preferred embodiment apparatus, the heating of the

preform 1 is normally carried out from the outside using

radiant heat. Because of this, the temperature of the inner
25 wall of the preform 1 becomes Jower than the temperature of
the outer wall, In the apparatus of this preferred
embodiment, after the preform 1 is carried out of the heating
section 306, by stopping the preform 1 at least once in the

standby section 308 before it is carried into the blow molding
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difference between the inner and outer walls and the blow
molding characteristics of the bottle 6 can thereby be
stabilized.

5 During this temperature distribution moderation in the
standby section 308 it is also possible to perform temperature
adjustment of the preform 1 actively. By actively performing
temperature adjustment of the preform 1 in the standby section

" 308 it is possible to obtain a temperature distribution which

10 cannot be obtained just by heating the preform 1 while
rotating it in the heating section 306.

As a temperature adjusting member disposed in the standby

section 308, for example a temperature adjusting core 400

which is inserted from below the preform 1 into the preform 1

15 and performs temperature adjustment from the inner wall side

over a temperature adjustment region S can be used, as shown

in Fig. 23. This temperature adjusting core 400 has a first

temperature adjusting core 402 which performs temperature

" adjustment of the region below the neck 4a of the preform 1

20 from the inner wall side thereof. This temperature adjusting

core 400 also has a second temperature adjusting core 404

which performs temperature adjustment on the trunk portion

excluding the region below the neck 4a. As described above,

because 1t is necessary to adjust the temperature of the

25 region beiow the neck 4a to a higher temperature than other

regions, in Fig. 23 the first temperature adjusting core 402

has a larger diameter than the second temperature adjusting

core 404. Alternatively, a layer consisting of a material

which radiates heat of such a wavelength that it is easily
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absorbed by the resin material from which the preforms 1 are

molded (for example PET) may be coated onto the first
temperature adjusting core 402.

As shown in Fig. 24, the temperature adjusting member can

5 also be made a temperature adjusting pot 410 having a

cylindrical portion which can be positioned around the preform

1. In this case, the temperature adjusting pot 410 has blocks

414a to 414d divided into zones in the axial direction of the

" preform | by thermal insulation 412, and each of the blocks

10 414a to 414d has an independent temperature adjusting fluid

passage 416 whereby independent temperature control of each

zone is carried out. Because the temperature adjusting pot

410 can be so positioned that is covers the preform 1, a

temperature distribution stepped in the axial direction of the

15 preform 1 can be certainly obtained. By this means, it is

possible to for example adjust the region below the neck 4a to

a high temperature and adjust the bottom portion 3 to a low

temperature. As shown in Fig. 14, it is also possible to

. apply an internal pressure to the preform 1 by introducing air

20 into the preform 1 in the direction of the arrow 420 and

thereby bring the outer wall of the preform 1 and the blocks

414a to 414d into contact and facilitate the temperature

adjustment.

Also, as this kind of temperature adjusting member, it is

25 possible to use a member which in one or a plurality of

locations in the circumferential direction of the preform 1

extend in the axial direction of the preform 1 and impart the

preform 1 with a temperature distribution in the

circumferential direction thereof. For example, as shown 1in
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preform 1 to dispose a pair of cooling members 430 along the
axial direction of the preform 1 and bring them into contact
with the side wall of the trunk portion of the preform 1 using

5 air cylinders 432 or the like. When this is done, the preform
1 is given a temperature distribution in the circumferential
direction, and for example as shown in Fig. 26 i1t is possible
to fully secure the wall thickness required of the high

. transverse axis drawing rate region of a flat bottle 6. This

10 kind of measure can be applied not only to flat containers but
also to for example square containers. When a temperature
distribution in the circumferential direction of the preform
1 is to be imparted, besides bringing a cooling member into
contact with the preform 1 it is also possible to position a

15 heating member in the vicinity of the preform 1.

Blow Molding Section 310

The blow molding section 310 has two blow mounting plates

370 mounted on the machine bed 8, one on either side of the

. preform 1 carrying path. As shown in Fig. 4, for example four

20 tie bars 372 are mounted crossing between these two blow

mounting plates 370. Two blow mold clamping plates 374 which

move horizontally along the four tie bars 372 are mounted

between the blow mounting plates 370. These two blow moid

clamping plates 374 are opened and closed symmetrically about

25 a vertical 1line by a blow mold clamping mechanism 376,

comprising for example hydraulic pistons, mounted on the blow
mounting plates 370.

A pair of split molds 378a and 378b constituting the blow

mold 378 are mounted on these two blow mold clamping plates



4'1S 10%& ()- 41S 10% & ()- 4'1S 10% & ()- 4XX@R | S 10% & ()- 99 APR ud
A4S 10%& ()- 4'1S 10% & ()- 41S 10% & ()- 4' GH pX<R S 10% & () -

4'1S 10%& ()- 41S 10% & ()- 4'1S 10% & ()- 41S 10% & ()- 4sWR S 10% & () -
41S 10%& ()- 4'1S 10%& ()- 4S 10%&'() 4'1S 10% & ()-

ARSTXX@R | S 100 & ()- 41'S 10% & ()- )ém%*&' ()- 418 10%& ()-

4 pX<R S 1096 8& ()- 4'1S 109%& ()- 4l S' - 4'1S 10%& ()-

41S 10% & ()- ALMSWIR S 10% & ()- 41 S 10%&'() 4IS' 109 & () -

41 S 10% & (374. 1In the case of the preferred embodiment apparatus shown

in Fig. 1, because the number n of bottles simultaneously blow
molded is n = 1, a cavity for one bottle is formed in the pair
of split molds 378a and 378b. In the case of the preferred
5 embodiment apparatus shown in Fig. 21, because the number n of
bottles simultaneously blow molded is n = 2, cavities for two
bottles are formed in the pair of split molds 378a and 378b.

A cylinder mounting plate 380 is mounted at a position

. midway along the upper two tie bars 372, and a bottom mold
10 driving cylinder 382 1is mounted on this cylinder mounting
plate 380. This bottom mold driving cylinder 382 raises and
lowers a bottom mold 384. In this preferred embodiment,
because the bottle 6 is blow molded from a preform 1 which is
inverted, the bottom mold 384 is made movable up and down

15 above the preform 1.

Thus in this preferred embodiment, while raising
productivity by 1injection molding N = 4 preforms f
simultaneously in the injection molding section 14 of the

‘ preform molding station 10, by only molding n = 1 bottle 6 at
20 a time in the blow molding section 310 it is possible to raise

the operation rate of the blow cavity mold 378. Also, by

reducing the number of cavities in the blow cavity mold 378,

which is a relatively expensive type of mold, mold costs,

molds being consumable items, can be reduced. Furthermore, in

25 this preferred embodiment apparatus, because in the preform
molding station 10 the preforms 1 are amply cooled before they

are released from the injection molds, and because enough

cooling time 1is provided thereafter for the temperature

difference between the inner and outer walls of the preforms
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180° By the neck holding mechanism 390 being raised by the

raising and lowering drive device 392, the neck portion of the

bottle 6 is pulled upward off the carrying pin 346 of the

carrier member 330. After that, by this holding mechanism 390

25 being rotated through 180° by the inverting device 394, the
bottle 6 is brought into an upright state to one side of the

machine bed 8, and by the pair of holding members of the neck

holding mechanism then being opened, the bottlie 6 s

discharged to outside the apparatus.



(109 & ()- 4X(, (10%)& ()- 4, (10%)& ()- 4 ,10%) & ()- OPQIX<CL, D
(109 & ()- 4 (. (1099 & ()- 4, (1099 & ()- 4 (, (10%)& ()- 4, (ZLodedRR 33
4 HSWCLl, (10%) & ()- 4, (10%) & ()- 4(, (10%) & ()- 4, (10%) & ()- 4(,
(109) & () - 4H IxX@1l(, (109%) & ()-

- -72-

4 when Simultaneous Molding Numbers Are N =6, n = 2

Fig. 21 1is a plan view of a preferred embodiment

apparatus wherein the simultaneous molding numbers are N = 6,

n=2. The preferred embodiment shown in Fig. 21 differs from

5 the preferred embodiment apparatus shown in Fig. 1 in the
following points:

First, because the blow molding section 310 is to

simultaneously blow mold two bottles 6 at a time from among

. the N = 2 simultaneously injection molded preforms, the blow
10 cavity mold 378 has two blow cavities spaced an array pitch P3
apart. The array pitch at which the carrier members 330

carried by the second circulatory carrier 302 are spaced apart
is the same pitch as the array pitch P3 of the blow cavities
in the blow molding section 310. Also, the total number of
15 carrier members fitted to the carrier chain 322 constituting
the second circulatory carrier 302 is twenty, twice as many as

in the case of the preferred embodiment shown in Fig. 1.

Enough preforms 1 for two blow molding cycles, 2 x n = 4
. preforms 1, are stopped inside the heating section 306. In
20 the standby section 308, enough preforms 1 for one blow

molding cycle, n = 2 preforms 1, are made to standby. The

carrier chain 322 and the carrier members 330 used in the

preferred embodiment apparatus of Fig. 21 are the same as

those used in the preferred embodiment apparatus shown in Fig.

25 1, and it is only the positions and pitch at which the carrier

members 330 are fitted to the carrier chain 322 that are
different.

In the preferred embodiment apparatus shown in Fig. 21,

in the transfer station 200, the number n = 2 of preforms 1
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- simultaneously blow molded in the blow molding section 310 are
simultaneously transferred. For this, a transfer pitch
converting operation, which will now be explained with
reference to Fig. 22, is necessary. In Fig. 22, six preforms

5 1 simultaneously injection molded in the injection molding
section 14 of the preform molding station 10 are shown as
preform 1a to preform 1f. In Fig. 22, the first row on the
right shows the array pitch of the preforms 1 injection molded

‘ in the preform molding station 10. The array pitch of the
10 preforms 1 at this time is the same as the array pitch P1 of
the core pins 52 of the injection molding section 14. The
second row from the right in Fig. 22 shows the state of the
preforms 1 before they are received by the inverting and
handing over mechanism 230 of the transfer station 200. The
15 array pitch of the preforms 1 here is also the pitch P1. The
third row from the right in Fig. 22 shows the state of two
preforms 1 received by the preform receiving section 304 of
the blow molding station 300. The transfer of these two
. preforms 1 is carried out using the two pairs of neck holding
20 members 234 shown in Fig. 4. The array pitch of the preforms
1 received by the preform receiving section 304 is the same as
their array pitch P3 in the blow molding section 310.
Here, in the transfer station 200, when the two preforms
1 are transferred by the two pairs of neck holding members
25 234, first, for example the first and fourth preforms 1a and
1d are held. That is, the two preforms 1a and 1d are held and
the two preforms tb and 1c are ignored this time. As a
result, the array pitch P2 of the neck holding members 234 at

this time is P2 = 3 x P1. This pitch conversion from the
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pitch P2 to the pitch P3 is carried out by the array pitch of
the two neck holding mechanisms 232 being converted by the
pitch change drive device 254 shown in Fig. 14. Similarly
thereafter, by the second and fifth preforms 1b and 1e being
5 transferred and then the third and sixth preforms 1c and tf
being simultaneously transferred after that, the operation of

transferring of the six simultaneously molded preforms 1 is

completed.
'. When the simultaneous molding numbers N, n are made N =
10 4, n = 2, the transfer operation in the transfer station 200

is carried out with pitch conversion from the pitch P2 = 2 x
P1 to the pitch P3 being performed and two preforms being held
while the one preform between them is ignored until the next
time.

15 In the case of the preferred embodiment apparatus shown
in Fig. 21, the ratio (N/n} of the simultaneous molding
numbers N and n is 3. According to studies carried out by the
present inventors, in the case of general-purpose medium-sized

" containers of capacity about 1 to 3 liters having relatively

20 small mouths (the diameter of the opening of the neck portion
2 being about 28 to 38mm), the ratio of the simultaneous
molding numbers N, n should ideaily be set to N:n = 3:1. The
reason for this is as follows: The size of a preform for
molding a general-purpose medium-sized container, although

25 some elements do vary according to the application, is within
a substantially fixed range. This is because the preform size
is determined by the drawing factor necessary to obtain the
drawing characteristics of polyethylene terephthalate (PET)

resin and the drawing factor necessary for molding stability.
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- Although there is some variation depending on the use for
which the container is intended, research carried out by the
present inventors has shown that the maximum thickness of the
trunk portion 4 of a preform 1 used for a general-purpose

5 medium-sized container lies within the range 3.0 to 4.0mm.

Generally, the blow molding cycle time (the time required
between when a preform 1 is carried into the blow molding
section 310 and when the next preform 1 is carried in)

. required for blow moiding by a blow molding machine is
10 approximately 3.6 to 4.0 seconds.

In the case of this preferred embodiment, wherein the
preforms 1 are cooled by the injection core moid 50 even after
being released from the injection cavity mold 42 and then blow
molded thereafter, the time required for molding a preform for

15 this kind of general-purpose medium-sized container is
shortened to about 3/4 of that of a conventional injecting
stretch blow moiding machine, and an injection molding cycle
time of approximately 10 to 15 seconds is sufficient.

‘ Therefore, if this injection molding cycle time (approx.

20 10 to 15 seconds) is Ti1 and the blow molding cycle time (3.6
to 4.0 seconds) is T2, the ratio T1:72 is about 3:1, and it is
established that in order to efficiently mold general-purpose
medium-sized containers the simultaneous molding numbers N and
n should ideally be set in accordance with this ratio. When

25 a large container is to be molded from a thicker preform an
injection molding cycle time of 16 seconds or more is suitable
and the ratio N:n can be set to around 4:1. When a small
container is to be molded from a thin preform the injection

molding cycle time is shortened and consequently the ratio N:n
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can be set to for example 4:2.

Thus, if N/n is set to 3, the injection molding cycle and the

blow molding cycle will be suitable for molding medium-sized

containers, for which the market demand is the greatest, and

5 a blow molding machine with 1ittle waste in the molding cycles
can be realized.

Intermediate Preform Discharge Mechanism

In this preferred embodiment, as shown in Fig. 2 and Fig.
" 3, a preform dropout opening is provided in the part of the

10 machine bed 8 where the transfer station 200 is disposed.
This preform dropout opening 8a is continuous with a chute 8b
formed inside the machine bed 8, and this chute 8b leads to a
preform discharge opening 8c formed in the side of the machine
bed 8.

15 With this type of hot parison blow molding machine there
are various situations wherein it is desirable that the
transfer to the blow molding station 300 of the preforms 1
being molded in the preform molding station 10 be stopped.

‘ For example, when the whole blow molding machine is started

20 up, until the preform 1 injection molding characteristics
stabilize it is preferable that the imperfect preforms 1 being
produced at this stage not be supplied to the blow molding
station 300. Also, when for some reason trouble has arisen in
the blow molding station 300 it is preferable that only the

25 operation of the blow moiding station 300 be stopped and that
the operation of the preform molding station 10 not be stopped
so that preforms 1 continue to be molded. This is because
there are various heating parts in the preform molding station

10 and consequently once the preform molding station 10 is
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In this preferred embodiment, when such a situation
arises, the preforms 1 continuing to be injection molded in
5 the preform molding station 10 are discharged to the side of
the machine bed 8 through the above-mentioned preform dropout
opening 8a, the chute 8b and the discharge opening 8c instead
of being transferred to the blow moiding station 300 by the
‘ transfer station 200. This preform 1 discharging operation
10 can for example be carried out by the pair of neck holding
members 234 of the inverting and handing over mechanism 230
taking hold of the preforms 1 as usual but then, without
inverting them through 180°, moving the preforms 1 for example
horizontally to a predetermined position above the preform
15 dropout opening 8a in the machine bed 8 and then simply
releasing the preforms 1.
This preferred embodiment, as sequence control modes, has
a bottle molding operating mode wherein the preforms 1 are
o transferred to the blow molding station 300 and blow molding
20 of the bottles 6 is performed, and a preform molding operating
mode wherein the preforms 1 are not transferred to the blow
molding station 300. It is possible to change over from the
normal bottle molding operating moid for example automatically
when an abnormality is detected by a sensor or the like or by
25 an operator flicking a manual switch. When the apparatus is
switched over to the preform molding operating mode the
operation of the transfer station 200 changes over to the
operation of carrying the preforms 1 to the preform dropout

opening 8a as described above, and no further preforms 1 are
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circular carrying path. The preform molding station 10 is

‘. adapted to mold and remove the preforms 1 with their opened

20 neck portions 2 being directed upwardly, that is, in their
erecting state.

As shown in Fig. 34, the blow molding station 300
comprises a second circulatory carrier 302 forming a carrying
path of substantially rectangular configuration and for

25 circulatorily carrying products, a preform receiving section
304 disposed on the first side of the second circulatory
carrier 302 adjacent to the transfer station 500 for receiving
the preforms 1, a heating section 306 disposed on the second

side of the second circulatory carrier 302 for heating the
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the preforms into bottles and a bottle discharge (bottle

ejecting) section 312 disposed on the fourth side of the

5 second circulatory carrier 302. In the blow molding section

300, each of the preforms 1 1is carried by the second

circulatory carrier 302 with the opened neck portion 2 thereof

being directed downwardly, that is, in its inverted state and

. then blow molded into a bottle under such an inverted state.

10 The structures of the preform molding and blow molding

stations 10, 300 are basically the same as in the previous

embodiments and will not further be described herein. However,

only the transfer station 500 will now be described since its

structure 1s different from those of the previous embodiments.

15 It is now assumed that the preform molding station 10

simultaneously forms six preforms and the blow molding station

300 simultaneously forms two bottles. It is further assumed

that the injection molding pitch of the preform molding

. station 10 is smaller than the blow molding pitch of the blow
20 molding station 300.

As shown in Figs. 27 to 32, the transfer station 500
comprises a receiving and lowering mechanism 502 for receiving
and lowering preforms 1 from the removal section 16 of the
preform moiding station 10 in their erecting state and an

25 inverting and handing over mechanism 504 for inverting the
received preforms upside down and for handing over the
inverted preforms 1 to the preform receiving section 304 of
the blow molding station 300. The receiving and lowering and

inverting and handing over mechanisms 502, 504 are located
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The receiving and lowering mechanism 502 comprises gate
cutters 506 as in the form of an air nipper for cutting the
5 gate of each of the preforms at the preform ejecting section
16 of the preform molding station 10, holding members 508 for
receiving and holding preforms 1 removed from the preform
ejecting section 16, a first raising and lowering drive device
. 510 for vertically moving the gate cutters 506 and holding
10 members 508, and a first horizontally drive device 512 for
horizontally moving the gate cutters 506 and holding members
508 together with the first raising and lowering drive device
510.
Six of such gate cutters 506 are arranged in the direc-
15 tion of array of the preforms 1 1in the preform ejecting
section 16 of the preform molding station 10 with a spacing
equal to the injection molding pitch of the preforms 1. Thus,
the receiving holes 514 of the six gate cutters 506
‘ simultaneously receive the gates of six preforms 1 to cut
20 them.

Six of such holding members 508 are arranged in the
direction of array of the preforms 1 in the preform ejecting
section 16 of the preform molding station 10 and adapted to
receive six preforms 1 from the preform ejecting section 16 at

25 the same time.

Since each of the preforms 1 formed at the preform
molding station 10 has a support ring 2a at the neck portion
2 thereof, the support ring 2a having its external diameter

larger than that of the barrel of the preform 1, each of the
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to hold the preform 1. The holding member 508 restricts the
horizontal movement of the preform 1 through a preform
receiving hole 516 that has its diameter slightly larger than
5 the external diameter of the lower portion below the support
ring 2a of the preform 1.
Each of the holding members 508 is divided into two parts
which are supported by pins 518 for horizontal rotation and
. biased to their closed position by an open/close mechanism
10 that may include biasing means (not shown) such as spring or
the 1ike. The holding member 508 can hold and release a
preform 1 in its closed and opened states, respectively.
Each of the holding members 508 1s supported on a
substantially U-shaped receiving member 520. A pitch changing
15 mechanism 522 is adapted to change the injection molding pitch
to the blow molding pitch through such receiving members 520.
The pitch changing mechanism 522 comprises a guide rail
524 for slidably guiding the receiving members 520 in the
‘ direction of its array, five connecting rods 526 for slidably
20 connecting each pairs of adjacent receiving members 520 to
each other and for engaging and stopping them with a spacing
equal to the blow molding pitch and two pitch changing drive
cylinders 528 each having a piston rod coupled with the
corresponding one of the outermost receiving members 520 such
25 that two sets of three receiving members 520 will be slidab1§
moved in the opposite directions to change the molding pitch.
When the two pitch changing drive cylinders 528 draw in
their piston rods to place the receiving members 520 in

contact with one another, the injection molding pitch is
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4' ' 1099X) oglopders 5 are extended, the two outermost receiving
members 520 are slidably moved outwardly to engage the
connecting rods 526 with the outermost and adjacent receiving
5 members 520 sequentially. Thus, all the receiving members 520
will be siidably moved to change the molding pitch of the
holding members 508 supported by these receiving members 520
to the blow molding pitch.
. As shown in Fig. 30, the first raising and lowering drive
10 device 510 can vertically move the holding members 508 and
gate cutters 506 between a level A at which they receive the
preforms 1 from the preform ejecting section 16 (reception
height position A) and another level B below the reception
height A at which the preforms 1 are moved from the holding
15 members 508 to the inverting and handing over mechanism 504
(delivery height position B). The first raising and lowering
drive device 510 comprises three guide rods 530 for vertically
guiding the gate cutters 506 and holding members 508 and first
" raising and lowering cylinders 532 for vertically moving the
20 gate cutters 506 and holding members 508 along the guide rods
530.
When the gate cutters 506 and holding member 508 are
vertically moved to the reception height position A by the
first raising and lTowering cylinders 532, the gate cutters 506
25 cut the gates of the preforms and the holding members 508
receive the preforms 1. The received preforms 1 are then
lowered to the delivery height position B at which they are
delivered to the inverting and handing over mechanism 504.

The first horizontal drive device 512 moves the preforms



4;-; <5<B<T<U<V<XX@R ,' 1090X) 9& ()- 4,' 1090X)9& ()- 4',' 1090X) 9& ()-

4, 1000X) 9&' () - 4' V<W<<<<<<<pX<R, ' 100@X)9& ()- 4',' 100X)9& ()- 2 2 APR 2003

4. 1099X) 9&' ()- 4',' 1099X) 9& ()- 4.' 1090X) 9&' () -

4<===R=S=T==s\WR, ' 1090X) 9& ()- 4,' 1098X)9& ()- 4',' 1099X)9& ()-

4," 1099X) 9& ()- 4',' 1009X) 9& ()- 4======>>xX@ ,' 10%9X) 9& () -

4," 10%9X) 9& ()- 4'," 1000X) 9& ()- 4," 109X 0& ()- 4'>

SK>L>Ob\ ] SASPX<R, ' 1090X) 9& ()- 4'.' 10%9X) 9& ()- 4,' 1098X) 9&' () -

4", " 1090X) 9& {0 -arfly ' A9 B dnef P rece il o slOUbn B §t)he (p)os1 tion

4, 1099X) 9& ()- 4',' 1099X) 9& ()- 4,' 1099X) 9& ()- 4',' 1099X) 9
4>>>526?9?xi ?EX@R , 24DY@Xp®&at) -the holding members 508 are 1located
directly below the preform ejecting section 16, a gate
cutting position D (the position in Fig. 30) whereat the gate
5 cutters 506 are located directly below the preform ejecting
section 16 and a holding position E whereat the holding
members 508 deliver the preform 1 to the inverting and handing
over mechanism 504. The first horizontal drive device 512
. comprises a first horizontal drive cylinder 534 for horizon-
10 tally moving the receiving and 1lowering mechanism 502
including the holding members 508 and gate cutters 506 with
the first raising and lowering drive device 510 between the
positions C and E along two guide rails 505. The first
horizontal drive device 512 further comprises a stoppage
15 cylinder 560 having a rightward drive force tlarger than a
leftward drive force of the first horizontal drive cylinder
534 and adapted to stop the gate cutters 506 to the gate
cutting position D between the positions C and E against the
. leftward drive force of the first horizontal drive cylinder
20 534.
While the holding members 508, are moving leftward to the
holding position E by the first horizontal drive cylinder 534,
the holding members 508 are stopped at the gate cutting
position D by the rightward drive force of the midway stoppage
25 cylinder 560 against the leftward drive force of the first
horizontal drive cylinder 534 and then moved rightward
therefrom to the preform receiving position C by the first
horizontal drive cylinder 534.

The inverting and handing over mechanism 504 is provided
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Each of the six neck holding mechanisms 536 comprises a

pair of neck holding members 544 actuated to their closed
position for holding the neck portion 2 of a preform 1 and an
open/close drive mechanism 546 for opening and closing the

15 neck holding members 544.

Each pair of neck holding members 544 are disposed
parallel to each other and adapted to grasp the neck portion
2 of the preform 1 by the tip ends of the neck holding members
. 544 .

20 The open/close drive mechanism 546 comprises two
open/close rods 548 respectively fix one of the pair of neck
holding members 544, two open/close drive cylinders 550 each
mounted on the corresponding one of the two open/close rods
548, and a synchronizing mechanism 552 such as a

25 rack-and-pinion mechanism disposed between the open/close rods
548.

When the two open/close drive cylinders 550 are actuated
in the opposite directions, the two open/close rods 548 are

slidably moved in the opposite directions while synchronizing
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(10%* & () thém (tH0%argd (Hhe 4ynqHraeirz&ing -melkchanism 552, such that the
pair of neck holding members 544 are opened or closed to
release or hold the neck portion 2 of the preform 1.
The inverting drive device 538 comprises a horizontally
5 disposed inverting shaft 539 and an inverting actuator 554
located on the end of the inverting shaft 539. When the
inverting actuator 554 is energized, the open/close drive
mechanism 546 is rotated about the inverting shaft through 180
. degrees to invert the preform 1 held by the neck holding
10 mechanism 536 in its erecting state.

The neck holding mechanism 536 to be inverted by the
inverting drive mechanism 538 is adapted to be positioned at
two position, an erection holding height position F whereat
the neck portion 2 of the preform 1 is held by the holding

15 members 508 prior to inversion, and an inversion stand-by
height position G after inversion lower than the erection
holding height position F.

The second raising and 1lowering drive device 540 is

‘ adapted to move the neck holding mechanisms 536 vertically

20 between the 1inversion stand-by height position G and a
delivery height position H whereat the preforms 1 are deliv-
ered to the carrier members 330 of the preform receiving
section 304. The second raising and Towering drive device 540
comprises second raising and 1lowering cylinders 556 for

25 vertically moving the neck holding mechanisms 536.

The second horizontal drive device 542 can move the
inverting and handing over mechanism 504 to any one of a
receiving and holding position I whereat the neck holding

mechanisms 536 hold the preforms 1 when the holding members
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members 330 have been arranged, the drive force of the
stoppage cylinder 560 is released to move the carrier members
330 to the delivery position J through the second horizontal
drive cylinder 558. After delivered, the carrier members 330
are horizontally moved to the receiving and holding position
I by the second horizontal drive cylinder 558.

The carrier positioning member 543 includes six position-
ing recesses 562 formed therein at positions corresponding to
the six carrier members 330 conveyed to the preform receiving
section 304, each of the positioning recesses 562 being
adapted to receive the corresponding one of the carrier
members 330. At the stage whereat the neck holding mechanisms
536 have been moved to the delivery position J by the second
horizontal drive cylinder 558, each of the carrier members 330
will engage 1in the corresponding one of the positioning
recesses 562 in the positioning member 543 so that the carrier
member 330 can be reliably positioned for ensuring the
delivery.

The operation of the transfer station 500 will be
described mainly in connection with Figs. 29 and 30.

In the preform molding station 10, each of the preforms
1 conveyed to the preform ejecting section 16 is supported in
its erecting state by a neck cavity mold 60 at a position
shown by solid line.

When the receiving and lowering mechanism 502 is biased
toward the holding position E under the leftward drive force
of the first horizontal drive cylinder 534, the stoppage

cylinder 560 is energized to stop the receiving and lowering

202 AR
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As the preforms 1 are received by the holding members
508, the first raising and lowering cylinder 532 is actuated
to lower the holding members 508 to the delivery height

5 position B. Under such a state, the first horizontal drive
cylinder 534 is actuated to move the holding members 508 to

the holding position E.
In course of this movement, the pitch changing cylinder
. 528 of the pitch changing mechanism 522 is actuated to change
10 the injection molding pitch to the blow molding pitch wherein
the spacing between adjacent receiving members 520 is in-

creased.

As the preforms 1 are moved to the holding position E
after changed to the blow molding pitch, the six neck holding

15 mechanisms 536 of the inverting and handing over mechanism 504
positioned at the receiving and holding position I are
actuated by the open/close drive mechanism 546 so that the
neck portions 2 of the preforms 1 held by the holding members

. 508 are held by the neck holding mechanisms 536 with the

20 preforms being erected.

When the neck portions 2 of the preforms 1 are held by
the neck holding mechanisms 536, the second horizontal drive
cylinder 558 is actuated to move the neck holding mechanisms
536 to the preform receiving section 304. As the neck holding

25 mechanisms 536 reach the stand-by position K, they are stopped
by the stoppage cylinder 559. The preforms 1 are placed at
their stand-by position until all the six carrier members are
arranged in the preform receiving section 304.

When the neck holding mechanisms 536 are carrying the
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inverting actuator 554 is energized to rotate the neck holding
mechanisms 536 from the erection holding height position F to
the inversion stand-by height position G. As a result, the
preforms 1 will be inverted from the electing state to the
inverted state under which state the preforms 1 will be placed
at their stand-by position immediately before the preform
receiving section 304.

In such a case, at the same time when the neck holding
mechanisms 536 are initiated to move, the holding members 508
are oppositely moved to the preform ejecting section 16 by the
drive force of the first horizontal drive cylinder 534. The
holding members 508 are stopped at a time point when the gate
cutters 506 reach the gate cutting position D by the stoppage
cylinder 559. The system will then wait until the next
preforms 1 are conveyed to the preform ejecting section 16.

If it is to remove the preforms 1 from the holding
members 508 and when the neck holding mechanisms 536 and
holding members 508 are initiated to move, the open/close
drive mechanism 546 opens the holding members 508, thereby
permitting the preforms 1 to pass therethrough. After passed,
the open/close drive mechanism 546 closes the holding members
508 to hold the preforms 1.

wWhen six empty carrier members 330 are arranged in the
preform receiving section 304, the stoppage cylinder 559 is
released and the second horizontal drive cylinder 558 then
moves the neck holding mechanisms 536 to the delivery position
J while maintaining them at the inversion stand-by height

position G. At the delivery position J, the second raising and
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. member 543 engages and positions the carrier members 330.

10 On completion of the delivery, the second horizontal
drive cylinder 558 is actuated to move the neck holding
mechanisms 536 to the stand-by position K and the second
raising and lowering cylinder 556 is then actuated to 1ift the
neck holding mechanisms 536 to the original height position.

15 During this 1ifting, the inverting actuator 554 is energized
to invert the neck holding mechanisms 536. The inverted neck

hoiding mechanisms 536 will wait until the next preforms 1 are

conveyed by the receiving and lowering mechanism 502.

. Figs. 35 to 38 show an injection stretch blow molding
20 apparatus which is a still further embodiment of the present
invention.

In the injection stretch blow molding apparatus, the
preform moiding station 10 is adapted to form three preforms
at the same time while the blow molding station 300 is adapted

25 to form one product at a time.

In the present embodiment, three preforms 1 simultaneous-
1y formed by the preform molding station 10 are transferred in
their erecting state to the transfer station 600 wherein they

are received and held by three holding members 604 1in a
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molding pitch being maintained. Thereafter, a pitch changing
mechanism 606 is then actuated to change the injection molding
pitch to the blow molding pitch in which the spacing between

5 adjacent preforms becomes larger.

In an inverting and handing over mechanism 608, three
neck holding mechanisms 610 have been set at the blow molding
pitch. These neck holding mechanisms 610 receive and hold the

‘ three preforms 1 in their erecting state from the holding
10 members 604, the preforms 1 having changed to the blow molding
pitch at the receiving and 1lowering mechanism 602. The
preforms 1 are then inverted by the inverting drive device
538, the inverted preforms 1 being simultaneously delivered to
three carrier members 330 in the preform receiving section

15 304.

In this embodiment, the external diameter of the support
ring 2a in the neck portion 2 of each of the preforms 1 is
substantially equal to or smaller than the external diameter

. of the barrel thereof. It is therefore difficult to hold the
20 neck portion 2 through the support ring 2a.

In place of the holding members 508 supporting the bottom
of the support rings 2a in the embodiment of Figs. 27 to 34,
the receiving and lowering mechanism 602 comprises holding
members 604 of heat insulating material such as synthetic

25 resin or the 1like, each of which has a preform insertion
portion 612 that can receive the bottom and barrel of the
preform 1. Each of the holding members 604 is adapted to hold
the preform 1 by contacting at least part of the bottom and

barrel of the preform 1. Such a holding member 604 may include
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The lowering of the position of the neck cavity mold 60
involves lowering of the releasing position L. In order that
15 the movement of the neck cavity mold 60 can be correspondingly
absorbed, guide members 614 supporting the holding member 604
for vertical movement are mounted in the holding member 604 at
the opposite sides. A spring 616 upwardly biasing the holding
o member 604 is mounted about each guide member 614 to provide
20 a cushioning function.

When the holding members 604 receive the preforms 1, the
first raising and lowering cylinders 532 are actuated to lower
the holding members 604 to the delivery height position B. At
this time, the pitch changing mechanism 606 is actuated to

25 change the pitch of the preforms to the blow molding pitch. At
the same time, the first horizontal drive cylinder 534 is
actuated to move the holding members 604 to the inverting and
handing over mechanism 608. The holding members are stopped at

a position O directly below the erection holding height
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and handing over mechanism 608 positioned at the stand-by

position K. The first raising and lowering cylinders 532 are

actuated to 1ift the holding members toward the neck holding

5 mechanisms 610 wherein the open/close drive mechanism 546 is

actuated to close the neck holding mechanisms 610 to hold the

neck portions 2 of the preforms 1. Thereafter, the first

raising and lowering cylinders 532 are actuated to lower the

. holding members 604 and the horizontal drive cylinder is

10 energized to return them to the receiving position C, thereby

waiting until the next preform are conveyed to the preform

ejecting section 16. At this position, the neck holding mecha-

nisms 610 holding the preforms 1 is inverted to the inversion

stand-by height position G by the inverting drive device 538,

15 with the 1inverted preforms 1 being maintained at their

stand-by position. When all the three carrier members 330 are

arranged in the preform receiving section 304, the second

horizontal drive cylinder 558 is actuated to move the invert-

. ing and handing over mechanism 608 to the delivery position J.

20 The second raising and lowering cylinders 556 are energized to

lower the neck holding mechanisms 610 for delivering the
preforms 1 to the carrier members 330.

Since the receiving and lowering mechanism 602 is simply

reciprocated between the preform receiving position C and the

25 holding position E while the inverting and handing over

mechanism 608 is also simply reciprocated between the stand-by

position K and the delivery position J, the present embodiment

does not use such stoppage cylinders 559 and 560 as in the

embodiment of Figs. 27 to 34.
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. changing drive cylinders 528.
10 The description of the other structures and functions
will be omitted since they are similar to those of the
embodiment shown in Figs. 27 to 34.
This invention is not Timited to the preferred embodiment
described above, and various modifications can be made within
15 the scope of the invention.
In the preferred embodiment described above, the rotary
disc 30 carried both the injection core mold 50 and the neck

cavity mold 60, but for example 1in cases such as when the

. shape of the neck portion 2 does not form an undercut with
20 respect to the mold-release direction it 1is not always
necessary to use the neck cavity mold 60. when the neck

cavity mold 60 is not used, after the preforms 1 are released
from the injection cavity mold 42 in the injection molding
section 14, the preforms 1 can be carried to the preform
25 ejecting section 16 by the injection core mold 50 alone.
Because the preforms 1 contract around the core pins 52 of the
injection core mold 50 as they cool they can be smoothly
released from the injection cavity mold 42, and the preform 1

can be carried by the injection core moid 50 even without
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In the preform ejecting section 16, to remove the

injection core mold 50 from the preforms 1, for example the

core pins 52 of the injection core mold 50 can be provided

5 with a function enabling them to introduce air for ejection

into the preforms 1. When this 1is done, in the preform

ejecting section 16, by blowing air from the core pins 52 into

the preforms 1 after they are cooled by the injection core

‘ mold 50, the preforms 1 can be caused to drop downward by this

10 air pressure.

Each preform holding member 604 of the preform 1 is

sufficient so far as it engages part of the barrel and bottom,

even though the preform insertion portion 612 thereof does not

match the external diameter of the preform barrel.
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and a transfer station for transferring said preforms from
said preform molding station to said blow molding station, said
blow molding station comprising:

5 a circulatory carrier for iantermittently circulatorily
carrying said preforms transferred from said preform molding
station through said transfer station along a carrying path
with said preforms being inverted to have their opened necks
directed downwardly;

10 and a blow molding section including a blow mold capable
. of being clamped relative to said preforms stopped in course of
said carrying path, thereby permitting said preforms to be blow
molded into said containers, said transfer station comprising:
a receiving mechanism for receiving said preforms in
15 wupright positions from one of said injection core molds;

and an inverting mechanism for inverting said preforms.

3. An injection stretch blow molding apparatus according
to claim 2, wherein:

20 said blow molding in said blow molding section includes a
plurality of blow cavities arrayed at a blow molding pitch, and
an array pitch of carrier members on the carrying path is equal

. to the blow molding pitch.

25 4. An injection stretch blow molding apparatus according
to claim 2 wherein a blow molding pitch in the blow molding
station is larger than an injection molding pitch in said
preform molding station and wherein the receiving mechanism
includes a pitch changing mechanism for changing an array pitch

30 of said preforms from said injection molding pitch to the blow

molding pitch.
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S. An injection stretch klow molding apparatus according
to claim 2, wherein a blow molding pitch in the blow molding
station is larger than an injection molding pitch in said
preform molding station and wherein the inverting mechanism

5 includes a pitch changing mechanism for changing an array pitch
of said preforms from said injection molding pitch to the blow

molding pitch.

6. An injection stretch blow molding apparatus according

10 to claim 2 wherein each of said neck portions of said preforms

' has a flange portion having outer diameter that is larger than
an outer diameter of a barrel portion below each of said neck

portions, and wherein the receiving mechanism includes holding

members each of which engages a bottom of the flange portion to

15 hold a preform.

7. An injection stretch blow molding apparatus according
to claim 6 wherein each of the holding members includes an open
and close mechanism for holding or releasing the preform and
20 wherein the open and close mechanism includes a passage portion
which passes through said barrel portion of the preform while

said open and close mechanism are closing.

‘ 8. An injection stretch blow molding apparatus according
25 to claim 2 wherein said receiving mechanism includes holding
members for holding the preforms and wherein each of said
holding members has a holding part which contacts at least part
of a bottom portion and a barrel portion of a preform to hold

each of the preform.
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9. An injection stretch blow molding apparatus according
to any one of claim 6, 7 or 8 wherein each of holding members

has means for cooling outer wall of the preform.

5 10. An injection stretch blow molding apparatus according
to claim 2 wherein the circulatory carrier places said carrier
members at a preform receiving position opposed to the
inverting mechanism, the number of said carrier membere to be
placed equal to the number of said carrier members to be placed

10 being equal to the number N of preforms which have been

. injection molded simultaneously in the preform molding station.

11. An injection stretch blow molding apparatus according
to claim 10 wherein the inverting mechanism has a holding

15 mechanism for holding the N preforms at the same time, and
wherein said holding mechanism simultaneously delivers the N
preforms to the same number (N) of said carrier members stopped

at the preform receiving position while inverting the preforms.

20 12. An injection stretch blow molding apparatus according
to claims 2 or 11, further comprising a horizontal movement
device for moving the receiving mechanism in the horizontal

. direction, and wherein the receiving mechanism receives the
preforms at a position just below said ejecting section of the

25 preform molding station, and then is horizontally moved by said
horizontal movement device, thereby delivering the preforms to

the inverting mechanism.

13. An injection stretch blow molding apparatus according
30 to claim 11, further comprising a horizontal movement device

for moving the inverting mechanism in the horizontal direction,
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and wherein the inverting mechanism receives the preforms from
the receiving mechanism, and then is horizontally moved by the
horizontal movement device, thereby delivering the preforms to

the N carrier members.

14. An injection stretch blow molding apparatus according
to claim 11 or 13 wherein the inverting mechanism holds said
preforms in an inverted state with said neck portions being
directed downwardly until all the N carrier members are

10 arranged at the preform receiving position.

is. An injection stretch blow molding apparatus according
to claim 2 wherein said preform molding station comprising:
a first circulatory carrier for intermittently
15 circulatorily carrying a plurality of injection core molds
disposed apart along a first carrying path;
an injection molding section for injection molding said
preforms which are erected and have neck portions opened
upwardly, said injection molding section including an injection
20 cavity mold capable of being clamped relative to one of said
injection core molds stopped in course of said first carrying
path; and
an ejecting section for releasing and ejecting erxected
‘ preforms relative to one of said injection core molds stopped

25 in course of said first carrying path.

16. An injection stretch blow molding method for blow
molding containers from preforms retaining heat from when the
preforms were injection molded, comprising the steps of:

30 releasing the preforms, molded using at least an injection
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and thereafter, blow moldlng said containers from the

10 preforms retaining heat from when the preforms were injection

' molded.

17. An injection stretch blow molding method for blow
molding containers from preforms retaining heat from when the

15 preforms were injection molded, comprising the steps of:

releasing N (N 2 2) of the preforms, molded using at least
an injection core mold and an injection cavity mold, from the
injection cavity mold;

with the preforms held by the injection core mold,

20 carrying the injection core mold to an ejecting section along a
first carrying path while the preforms are cooled by the
injection core mold;

‘ in the ejecting section, ejecting the preforms by
releasing from the injection core mold;

25 transferring the preforms, which are ejected, to carrier
members to be carried along a second carrying path;

carrying the carrier members supporting the preforms along

the second carrying path to a blow molding section;
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in a blow mold clamped relative to n of the preforms.

5 18. An injection stretch blow molding method according to
claim 17, further comprising the step of:
between releasing of the preforms from the injection core
mold and starting of blow molding, allowing the preforms to

cool down for a period of time sufficient for a temperature

. 10 difference between inner and outer walls of the preforms to be
moderated.

19. An injection stretch blow molding method according to
claim 18, wherein:

15 the step of ejecting the preforms is carried out after the
preforms are cooled by the injection core mold to a temperature
lower than a temperature which is suitable for blow molding;
and

said method further comprising a step of heating the
20 preforms in the second carrying path along which said preforms

are carried to the blow molding section.

. 20. An injection stretch blow molding method according to
claim 17, wherein:
25 in the step of blow molding, n(nZ2) of the containers are

simultaneously blow molded from n of the preforms using n of
blow cavities arrayed at a blow molding pitch;
in the step of carrying the preforms along the second

carrying path, the preforms are carried with an array pitch of
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the carrier members equal to said blow molding pitch; and
the step of transferring the preforms is carried out by a
process of simultaneously transferring n of the preforms to n

of the carrier members being repeated a plurality of times.

21. An injection stretch blow molding method comprising
the steps of:
simultaneously injection molding N of preforms made of
polyethylene terephthalate using at least an injection core
10 mold and an injection cavity mold;
‘ releasing the preforms from the injection cavity mold;
carrying the preforms to an ejecting section while cooling
the preforms by means of the injection core mold;
in the ejecting section, after the preforms have been
15 cooled to a predetermined temperature, releasing and ejecting
the preforms from the injection core mold;
heating the preforms, which are ejected, to a
predetermined temperature; and
thereafter, simultaneously blow molding n of containers
20 from n of the preforms, wherein the ratio of the numbers N and

n is N:n = 3:1.

. 22 An injection stretch blow molding method according to
claim 21,wherein:
25 in the step of injection molding, each of said preforms

which is injection molded has the maximum wall thickness of

3.0mm to 4.0mm at a barrel portion.

23. An injection stretch blow molding apparatus

30 comprising a preform molding section for molding preforms and a
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blow molding section for blow molding containers from the
preforms retaining heat from when the preforms were injection
molded, wherein:
at a location in a path along which the preforms are
5 carried from the preform molding section to the blow molding
section, there is provided a discharge guide section for
guiding preforms which are not to be carried to the blow

molding section off a carrying path.

10 24. An injection stretch blow molding apparatus according
' to claim 23, wherein:

a machine bed is provided on which the preform molding
section and the blow molding section are mounted, and the
discharge guide section comprises:

15 a preform dropout opening formed in an upper surface of
the machine bed; and

a chute which guides preforms from the dropout opening to

a side of the machine bed.

20 25. An injection stretch blow molding method wherein
preforms are injection molded in a preform wmolding section and
said preforms are carried to a blow molding section and
containers are blow molded from tne preforms retaining heat

. from when the preforms were injection molded, comprising the

25 steps of:

switching to either a container molding mode or a preform
molding mode;

and when the preform molding mode is switched to, on the
way along a preform carrying path leading to the blow molding

30 section, discharging the preforms being molded repeatedly in

the preform molding section to off the preform carrying path.
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laim 1, where
10 the circulatory carrier has two sets of the injection core
. molds and two sets of the neck cavity molds each set of the

injection core molds and the neck cavity molds is
intermittently carried between the injection molding and
ejecting sections.
15
28. An injection stretch blow molding apparatus according
to claim 15, wherein:
the first circulatory carrier has a plurality of neck
cavity molds which are intermittently carried together with the
20 plurality of injection core molds, each of the neck cavity
molds being adapted to cool neck portions of the preforms;
the inverting mechanism has neck holding members for

holding the neck portions of the preforms.

25 29. An injection stretch blow molding apparatus
comprising:
a preform molding station for injection molding preforms;
a blow molding station for stretch blow molding the
preforms into containers; and
30 a transfer station for transferring the preforms from the
preform molding station to the blow molding station, wherein

said preform molding station comprises an injection molding
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a transfer station for transferring the preforms from said
preform molding station to said blow molding station; and

a machine bed on which said preform molding, blow molding
and transfer station are provided, wherein said blow molding

5 station comprises:

a receiving section for receiving at least one preform
from said preform molding station through said transfer
station;

a circulatory carrier for intermittently circulatory

10 carrying the preforms along a carrying path, said preforms
. being received from said receiving section;

a heating section for heating the preforms carried along
said carrying path;

a blow molding section for blow molding said at least one

15 preform carried along said carrying path into said at least one
bottle; and

a bottle ejecting section for ejecting the said at least
one bottle outgide the apparatus, and wherein said blow molding
section is provided at an end side of said machine bed opposed

20 to said receiving section.

32. The injection stretch blow wmolding apparatus as
‘ defined in claim 31, wherein said machine bed is rectangular,
wherein said preform molding, transfer and blow molding

25 stations are aligned on said machine bed.

33. An injection stretch blow molding method for molding
containers from preforms retaining heat from when the preforms
were injection molded, comprising the steps of:

30 injection molding the preforms in an upright state with

open neck portions thereof facing upward, using at least an
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transferring the preforms to a blow molding station from
the transfer station in the inverted state;
20 carrying the preforms intermittently in the blow molding
station;
heating the preforms up to the suitable blow molding
temperature in the blow molding station;
. blow molding at least one container from at least one
25 preform in the blow molding station;

ejecting said at least one container out of an apparatus.

34, The injection stretch blow molding method as defined
in claim 33, further comprising the step of:
30 holding said at least one preform in a standby section

after the heating step and before the blow molding step.
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36. A blow molding apparatus comprising:
carrier members for carrying preforms or containers
supported thereon;
a carrier chain for carrying the carrier members
15 circulatory and intermittently along a carrying path;
a receiving section for receiving preforms which are
supplied from outside and for causing the performs to be
supported on said carrier members;
a heating section for heating the preforms on the carrier
20 members;
a blow molding section for blow molding at least one
preform heated at said heating section into at least one
. container;
an ejecting section for externally discharging the at
25 least one container which is blow molded in said blow molding
section;
at least one cam follower supported on each of the
carrying members;
a rail for contacting each cam follower supported on each
30 of the carrier members and guiding the carrier members along

the carrying path.
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38. The blow molding apparatus as defined in claim 36,
wherein the heating section comprises:
a plurality of first heaters disposed at one side of the
carrying path, spaced apart in a vertical direction and
15 extending in a preform carrying direction;
a reflecting plate disposed facing the first heaters
across the carrying path; and
a plurality of second heaters extending in the preform
carrying direction on both sides of the carrying path, wherein
20 the second heaters are positioned at such a height in the

vertical direction that the second heaters face regions subject

to blow molding in the vicinities of the neck portions of the

. preforms.

25 39. The blow molding apparatus as defined in claim 38,
wherein:
the heating section comprises a plurality of heaters
disposed at one side of the carrying path, space apart in a
vertical direction and extending in a preform carrying
30 direction;
in the carrying path between the heating section and the

blow molding section, a standby section is provided wherein a
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temperature adjusting core which is inserted into the preform

15 and adjusts a temperature of an inner wall surface of the

preform.
42, The blow molding apparatus as defined in claim 40,
wherein:

20 each of the temperature adjusting members includes a

temperature adjusting pot having a cylindrical portion which is
positioned around the preform, the temperature adjusting pot is
divided up in an axial direction of the preform into zones and
. a temperature of each zone is controlled independently.
25
43. The blow molding apparatus as defined in claim 36,

wherein:
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each of the temperature adjusting members extends in an
axial direction of the preform at one of a plurality of
locations in a circumference of the preform and imparts the
5 preform with a temperature distribution in a circumferential

direction thereof.



